


NLM 00102300 1

aé&m

aaming ql|n-u

2 Hoolih, Educarion

DICINE  NATIONAL LISRARY OF MEDICINE
~
< £
o, g
el
0|
NovN

jo wownsodaq s

NATIONAL LIBRARY OF MEDICINE

& s '\
w,/\ o
K

3NIDI0IW 4O ANVHEIT IVNOILYN

[ —

24nd s10jj0p po

NATIONAL LIBRARY OF MEDICINE

Peve—

4811 WNOLLYN

P opsaiog

usu.wm...m.,v % Healih, Educarion,

/}X“@»

19

N
N2 AR

rd

o/

[r———
Healh Service

NATIONAL LIBRARY OF MEDICINE

/\

k
are, Public

MPpuo.

\Wdf

g 210y 0 PUO.

e—

oS WSSH  Sdngojempue  uouodnp) 'q‘p-N 1o wowiaodag SN

‘opsayiag

W

3INIDIG3W 40 A¥V3SIT IVNOIYN

“wouiop3 YoM

mPpuo

PW ‘opsoyieg

A 3
-4 ;
Mg > 2 F
RS !
Iniiaaw 40 A.'lm o
3 |
) 1K <
3 4/‘:/ H i

NATIONAL LIBRARY OF MEDICINE

N £
o o 3
e > 3 S |
U/ & lg\‘ =

Jﬁég AE}’/ J {"’j
#X/

NATIONAL LIBRARY OF MEDICINE

1
°

Bethesdo, Md.

o

uooanp3 ‘Yo

3INIDIGIW 4O A¥V 8 IVNOILYN

i L 1 -

£ < H ﬂé"& \, £ 3,/%&

H HGUED Y

: z N3 /
NATIONAL LIBRARY ° NATIONAL LIBRARY OF MEDICINE

&t{:ﬂi Vo & B\
d L O = 7 g
1 N

M £
/ﬁaﬁm P
: 4’/% £ H éL{/

NATIONAL LIBRARY OF MEDICINE

ﬁ :

INIDIGIN 4O AUVESIT WNOILYN

Bethesda, Md

f"‘i\

\»ﬂ
“G,
<

N
Heolth Service

@

N/

NATIONAL LIBRARY OF MEDICINE

7

4

are, Public

\;'

3

4




syqng s0g e

2
[ &
Nk
ig}&m
ix

%
RY OF MEDICINE

5

§v¥311 WNOILYN

./
/
#Y OF MEDICINE

210195 YOI

jo wowiiodeq SN

»«

rep——

4Y4811 TVNOILYN

¢ /;F&JG

Vs

Pv—

i

I¥3311 TYNOLYN

P
PO
. \‘}?&i

Y3311 WNOILYN

s ‘2’1’5{%

[ra——

W oprayieq

S ompu

R

‘and Welfore,

anqng 210jjopm

3INIDIOIW 0 AYVHEIT TYNOILYN

P IS N !
= PR )s‘L | ./é/g‘lm
O
H 7R % -«éﬁ/
NATIONAL LIBRARY OF MEDICINE INATIONAL LIBRARY OF MEDICINE
SN 7 TN
&
AL RETURN TO
wises  NATIONAL LIBRARY OF MEDICINE

BEFORE LAST DATE SHOWN

P—

g

< AR
E’fif)(\/ <
AL -

INIDIGIW 40 ABVEEIT W

ond Wl

SEAE A
’Wj@ Gy f"g,j
%

US.Department of

NIDIGIW 4O A¥Y¥EIT T

g

ﬁg :
3

NATIONA|

ST,
23
INIDIGIW 4O AYYEIT WNOIYN

5

S

,i}%ﬂ'

n.»maf., |
Bothesdo,

wné;iz

INIDIGIN 4O AUVEEIT IWNOIVN

= Sy F N
Nt s % b SFN 3 %.%
Jééézy\" o Xﬁfé\? J”f\\&w 2 SR
> £ H 3 &K
N 2 / H Val G e Ve
AATIONAL LISRARY OF MEDICINE  NATIONAL LISRARY OF MEDICINE
Ao 4 L A 4 e
< 2R £

7 i

‘

owonp3 YooK jo wewiod)

10){0p PUO.

\ ‘Lk,fg \{r

IATIONAL LIBRARY OF MEC

N s ey
% \,\:; \\

JATIONAL LIBRARY OF ME

I X
“?é

usnwndm-mnr % e, e

ENE
B & NS
A K

MY u BF
o & /r
mjti}/ i :

INIDIGIW 4O AYVHSIT V!

Haolth Service

\ﬁé

NATIONAL LIBRARY OF ME

4

Welfore, Public













CYCLOPADIA

OF THE

PRACTICE OF MEDICINE.

Eprrep sy Dr. H. von ZIEMSSEN,

AT L el ,
| VOL. XIL

DISEASES OF THE BRAIN AND ITS MEMBRANES. ]

Ty Prov. H. NOTHNAGEL, of Jena; Pro¥. E. HITZIG, of Zirich; PRor.
. OBERNIER, of Bonn; Prow. O. HEUBNER, of Leipzig; and
Pror. G. HUGUENIN, of Zirich.

‘ Translated by
HENRY R. SWANZY, M.D., of Dublin; CHARL
MD., ELBRIDGE G. CUTLER, M.D., RO

M.D., FREDERICK C. SHATTUCK, M.D., and S. G.
of Boston ; and LOUIS VELDER, M.D., of Elmira.

EMERSON, of Concord : EDWARD H. BRADFORD,

ALBERT H. BUCK, M.D., New Yor

EDITOR OF AMERICAN EDITION.

NEW YORK:
WILLIAM WOOD AND COMPANY,
27 GREAT JONES STREET.
1877,



Entered according to Act of Congress, in the year 1877, by

WILLIAM WOOD & CO.,

In the Office of the Librarian of Congress, at Washington.

ALL RIGHTS RESERVED.

Joux F. Trow & Sox,

PRINTERS AND BOOKBINDERS,

205 20 213 East Twelfth Street,
NEW YORK.



BIOGRAPHICAL SKETCHES OF THE AUTHORS.

HERMANN NoTHNAGEL Was born on the 28th of September, 1841, in Alt-
Lietzegoericke, Brandenburg. From 1859 to 1863 he studied in Berlin. From 1863
to 1864 he was an assistant of Leyden in Koenigsberg and an instructor at the
university. From 1868 to 1870 he was an instructor in the University of Berlin.
From 1870 to 1872 he was an instructor in the University of Bresla. In 1872 he
was called to Freiburg in Baden as professor at the Polyclinic and of materia
medica. In 1874 he was called to Jena as professor of clinical medicine and of
pathology.

His scientific contributions have been as follows: “Fatty Degeneration of the
Organs in Poisoning by Ether and Chloroform.” Berliner klin. Woch., 1866, No.
4, “On the Theory of Coughing.” Virchow’s Archiv, Band 44. “The Vaso-
motor Nerves of the Cerebral Vessels.” I0id., Band 40. ¢The Production of
General Convulsions having thei source in the Pons and Medulla Oblongata.”
Ibid., Band 44, “On the Theory of Clonic Spasm.” Ibid., Band 49. * Experi-
mental Researches on the Functions of the Brain.” Iid., 57, 58, 60, 62, 68 Band.
“Communications on the Subject of Vascular Neuroses.” Berliner Klin. Woch.,
1867; No. 51. “On the Theory of the Vaso-motor Neuroses.” ~ Deutsches Archiy
fuer klin. Med., Band 2. * Angina Pectoris Vaso-motoria.” Zbid., Band 8. *On
the Physiology and Pathology of the Perceptions of Temperature.” JIbid., Band
9. “The Nervous Sequelw of Typhoid Fever.” Ibid., Band 9. “Renal Casts
in Teterus.”  Ibid., Band 12. *On Arythmic Motions of the Heart.” Ibid., Band
16, “Cli~"~al Communications and Observations on Discases of the Brain.” L
Abth., Zbid., Band 19, “Pain and Disturbances of the Cutaneous Sensibility.”
Virchow's Archiv, Band 54. Participation of the Sympathetic in Cerebral
Hemiplegia.” Ibid., Band 68. “Trophic Disturbances in Neuralgias.” Archiv
fuer Psychiatrie und Neryenkrankheiten, Band 2. *Central Trradiation of Volun-
tary Tmpulse.” Tbid., Band 3. ¢ Obsorvations on the Arrest of Reflex Action.”
Ibid., Band 6.  Arrest of Epileptic Attacks.” Berl. Klin. Woch., 1876. No. 41.
«On the Epileptic Attack.” Volkmann’s Sammlung klin. Vortriige, No. 3. *On
the Diagnosis and Etiology of unilateral Contractions of the Lung.” Ibid., No.
66, ©On Neuritis in its Diagnostic and Pathological Relation.” I?id., No. 103.
«Handbool of Materia Medica.” 2 Auflage, 1874, Berlin.
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iv BIOGRAPHICAL SKETCHES OF THE AUTHORS.

Professor OBERNIER wWas born December 16, 1839, at Bonn, on the Rhine, where
he attended the gymnasium and the university. In 1860 he worked under the
supervision of Pfliiger; in 1862 he obtained his degree, and in the winter of
1862-3 he passed the state examination. He then took the position of Assistant
Physician at the Provincial Lunatic Asylum of Siegburg, and in 1865, after com-
pleting his term of military service, he was appointed assistant at the Medical Clinic
of Bonn, in which position he remained seven years. Meanwhile, in 1866, he was
installed as private instructor of internal medicine, and in the early part of 1870 he
was made extraordinary professor. In the early part of 1871 the medical depart-
ment of St. John’s Hospital was placed under his professional charge.

His literary productions have been: “On the Absence of the Initiatory Con-
traction in the case of the rapidly increasing current,” Miiller's Archiv, 1861. “De
Nervis Uteri,” Dissertatio Inauguralis, 1862; an essay that secured a prize from the
medical faculty. “Experimental Researches on the Nerves of the Uterus,” Bonn,
1865. “The Sputa in Insane Persons,” Allgem. Zeitchr. f. Psychiatrie, 1864. «On
a Simple Tnstrument for Determining the Difference in Size of Pupils,” Allgem.
Zeitchr. f. Psychiatrie, 1864. * Relations between the Size of the Head and Brain
Disease,” Ibid. * A New Method of Measuring the Head,” Ibid., 1865. Commu-
nications on Cases,” in the Berliner klin. Wochenschrift. *On Derivations of Heat
in Febrile Affections,” Berliner klin. Wochenschrift, 1867, Nos. 8 and 9. * Sun-
stroke,” with new obscrvations and extensive experiments, and contributions to the
normal and morbid development of heat; Bonn, 1867. “Ancurysma Ascendens
Aortee and Insufficiency of the Tricuspid,” Deutsches Archiv f. klin. Med., 1869.
“Contribution to the Action of Alcohol,” Pfliiger’s Archiv, 1869, Communications
(mostly cases) in the V der Ni ini t fiir Natur
und Heilkunde.

Professor HEUBNER was born in 1843 in Mihltroff, in Saxon Voigtland, From
his sixth to his tenth year he attended the public school, and afterwards other
schaols, in Reichenbach in Voigtland, and Grimma in Saxony. From Michaclmas
of 1861 to Easter of 1866 he studied medicine in Leipsic. In the summer of 1866
he completed his studies in Vienna. From Michaelmas of 1866 to Michaelmas of
1871 he was clinical assistant at the Leipsic Hospital at the clinic of Wunderlich,
and from 1868 he was private instructor at the universi

y of the city. In the year
1873 he was nominated to the position of extraordinary professor, and is now
actively engaged in that capacity at the University of Leipsic. He lectures on
special pathology and therapy, and holds a propadeutic clinic.

After the cholera epidemic of 1866 he wrote his dissertation “ On the Tncom-
plete Reaction after Attacks of Cholera,” and e obtained his degree in 1867,
He also, among other productions, wrote the following articles: “On Thrombosis
of Sinuses;” “On the Action of Camphor;” On Cercbral Syphilis” n 1871 he
wrote on typhoid, dysentery, and some other internal discases which were observed
during the war. All these articles appeared in Wagner's Archiv der Heilkunde,
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BIOGRAPHICAL SKETCHES OF THE AUTHOR:

Quite recently he has published a monograph “On the Syphilitic Diseases of Cere-
bral Vessels,” Leipsic. .

Professor HUGUENTY was born in the year 1841, in the village of Krauchthal,
in the Canton of Berne, Switzerland. He attended the schools of Winterthur and
Ziirich, then the gymnasium of Zirich, and studied medicine in the latter city,
Prague, Berlin, and Vienna from 1861 to 1867. For three years he was assistant
in Zitrich, at Biermer's clinic (formerly Guiesinger's). During 1867 and 1868 he
was engaged in the practice of medicine, but in 1869 took up his residence in
Vienna, where he worked a long time under Meynert. In 1870 he obtained the
position of attending physician to the new Lunatic Asylum in Ziirich. From 1872
to 1874 he held the position of director. In 1874 he undertook the charge of the
medical clinic of the city.

His literary productions have been: “On the Meibomian Glands of the Con-
junctiva.” “ Marantic Thrombosis of Sinuses: a Contribution to the Pathology of
the Acute Exanthemata.”  On Facial Paralysis.” ¢On Brain Syphilis.” ¢ Gen-
eral Pathology of the Nervous System, Vol. L., containing a Review of the Anatomy
of the Brain and Spinal Cord.”

Professor E. Hrrzi was born in Berlin, February 4, 1838. He is the son of the
former president of the Royal Prussian Academy of Arts and the Privy Counsellor,
F. Hitzig. He attended the French gymnasium of Berlin, then the convent school
of Rossleben and the gymnasium of Zuckau, where he graduated in the autumn of
1858. He then studied at the universities of Berlin and Wurtzburg, obtaining his
degree in the former city in the autumn of 1862. The following winter he passed
the state examination. He then turned his attention chiefly to the study of
nervous diseases and allied affections. He took part in the war against France,
being absent for eleven months. In the commencement of 1872 he was installed
as Private Instructor in Internal Medicine at the University of Berlin, and in March
of 1875 he was called to Ziirich in Switzerland, as Professor of Mental Diseases, and
Director of the Lunatic Asylum of the Canton.

His literary productions include: 1. Researches on the Brain, first published
partly in DuBois-Reymond’s Archives and partly in the Archives of Psychiatry,
and then reproduced in a single volume as an independent work, with new essays.
1874. Hirschwald. 2. Researches on the Brain. New issue. Reichert and DuBois-
Reymond’s Archives, 1874, 1875, 1876. 3. Studies on Lead Poisoning, 1. Berlin,
1868. 4. Aims and Objects of Psychiatry, Zitrich, 1876. 5. On Luxations in the
Tarso-metatarsal Articulation, Berl. klin. Woch. On Currents passed transversely
through Frogs' Nerves, Pfliiger’s Archiv, vii. BA. On a Joint Affection which
oceurs in severe Hemiplegias; -Virchow's Archiv, 48 Band. On the Relative Worth
of some Methods of Electrization, Archiv f. Psychiatry, 1872 A number of his
minor articles have also appeared in Virchow's Archives, the Berlin klin, Woch-
enschrift, and the Archiv £. Ohrenheilkunde.




ADDENDUM TO NOTE ON PAGE 474, VOL. VIL

S

Tre formula for the meat solution is contained in an article by Leube, in the
Berliner klin. Wochenschrift, and is as follows:

“Take 1,000 grammes of beef, free from fat and bone, put into an .earthen or
porcelain jar, and add 1,000 c.c. of water, and 20 c.c. of pure hydrochloric acid.
Place the jar in a Papin's digester, screw the cover tight, and boil from ten to
fifteen hours, stirring occasionally during the first few hours. Then remove the
contents of the jar to a mortar, and rub the mass until it has the appearance of an
emulsion. Boil again for fifteen or twenty hours without raising the cover of the
digester. Add pure potassium carbonate until the mass is nearly neutralized, then
evaporate to a pulpy consistence.”

The meat solution can be obtained in New York from Mr. F. Hoffmann,
apothecary, 797 Sixth Avenue.
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INTRODUCTION.

H. Boerhaave, Praclectiones academicae de morbis nervorum, Frankofurti et Lipsiac,
1762.—S. A. Tissot, Abhandlung von den Nerven und ihren Krankheiten.
Uebers. von Weber. Winterthur und Leipzig, 1781.—J. B. Morgagni, De sedi-
bus et causis morborum.— J. P. Frank, De Curandis hominum morbis epitome.
(Tom. VIL) Vicnnae, 1821.—J. Abercrombie, Pathological and practical re-
searches on diseases of the brain and spinal cord. Edinburgh, 1829, —Magendie,

v fiber das Nervensystem und seine iten, Leipzig, 1841.—
Andral, Clinique médicale. Paris, 1848, (Vol. 5).—Andral, Cours de pathologic
interne. Paris, 1848, (Vol. 2.).—Marshall Hall, Lectures on the nervous system
and its diseases. London, 1836.—Joseph Frank, Die Nervenkrankheiten. Leip-
zig, 1843.—J. Dicd, A ische Klinik der Gehirnkrankheiten, Wien, 1843.
__7%dd, Clinical lectures on paralysis. London, 1854.—M. I. Romberg, Lelr-
buch der Nervenkrankheiten. Berlin, 1853.—Leubuscher, Pathologie und
Therapie der Gehirnkrankheiten. Berlin, 1854 — Hasse, Krankheiten des Ner-

In Virchow's Handbuch der spec. Path. u. Ther. Erlangen, 1855.

Durand-Fardel, Traité clinique et pratique des maladies des vicillards. Paris,
1854,— Calmeil, Traité des maladies inflammatoires du cerveau. Paris, 1859.—
Troussean, Clinique Médicale de I'Hotel-Dien de Paris. Paris, 1865.—Grazes,
Clinical lectures on the practice of medicine. Dublin, 1848.— Valentin, Versuch
einer physiologischen Pathologie der Nerven. Leipzig und Heidelberg, 1864.—
M. Rosenthal, Lehrbuch der Nervenkrankheiten. Erlangen, 1870.—A. Eulen-
burg, Lehrbuch der functionellen Nervenkrankheiten. Berlin, 1871.—Russell
Reynolds, Diseases of the nervous system ; by different authors in: A system of
medicine, Second edit. London, 1872.— . Hammond,’A treatise on the discases
of the mervous system, TIL edit. New York, 1873.—J. L. Chareot, Legons sur
les maladies du systome merveus. Paris, 1872-73.—Consult also the different
text-books on special pathology and therapeutics.

General Considerations on the Circulation of Blood within the
Cranial Cavity.

. Burrows, On disorders of the cerebral circulation; and on the connection be-
tween affections of the brain, and diseases of the heart. London, 1846.—A.
Kussmanl und A. Tenner, Untersuchungen iiber Ursprung und Wesen der fall-
suchtartigen Zuckungen bei der Verblutung sowie der Fallsucht itberhaupt.

®



4 NOTHNAGEL.—ANZEMIA, HYPEREMIA, EIC., OF TIE BRAIN.

Abdruck aus Moleschott's Untersuchungen. Frankfurt a. M. 1857. 124 S.—J. 4.
Ehrmann, Recherches sur l'anémie cérébrale. Strasbourg, 1858.—E. Leyden,
Ueber Hirndruck und Hirnbewegungen. Virchow's Archiv. 87. BA.—F. Jolly,
Untersuchungen fiber den Gehirndruck und iber die Blutbewegungen im
Schiidel. Wilrzburg, 1871.—F. Pagenstecher, Experimente und Studien iiber
Gehimdruck. Heidelberg, 1871.—@. Althann, Beitrige zur Physiologie und
Pathologic der Circulation. Dorpat, 1871.—Ackermann, Untersuchungen iber
den Einfluss der Erstickung auf die Menge des Blutes im Gehirn und in den
Lungen. Virchow’s Archiv. 15. Bd.— 0. Heubner, Ernithrungsgebiet der Hirn-
arterien. Ctrlblt. f. d. med. Wiss. 1872, No. 52.—Duret, Rech. anat. sur la cir-
culation de Vencéphale. Arch, de Phys. Normale et Pathol. 1874.

It must to-day be regarded as an established fact that the
aggregate amount of blood present within the skull is subject to
variation, becoming now greater, now less, as the case may be.
Monroe (in 1783) maintained the opposite doctrine, namely, that
this quantity was fixed, and could not vary so long as the un-
yielding walls of the skull remained uninjured—unless, indeed, a
certain amount of blood, or serum, should escape from its vessels,
when a corresponding quantity of that which remained in circula-
tion would be of necessity expelled. This theory of Monroe's
had a marked influence upon the clinical views of the day, and
this influence was strengthened when the experiments of Kellie *
were made known, which seemed to show that so long as the
skull was left intact, the guantity of blood in the vessels could
neither be diminished by bleeding, nor increased by ligature of
the cervical veins, or the like. English pathologists in particular,
for example, Abercrombie (L. c.), Watson,* and others, adopted
the supposed results of Kellie’s experiments (as a matter of fact
the conclusions drawn were not justifiable) as a basis for certain
clinical theories ; whereas physicians of other countries accepted
them only in individual cases (for example, Rochoux and Ham-
mernyk.’) The untenability of this view was, however, soon
demonstrated in England itself, by Burrows, who showed, by
careful experiments, that in the cavity of the skull, just as in
other organs, changes, not only in the relative amounts of the

oot o o
! Medico-Chirurgical Transac. of Edinb. Vol. I,

? Lectures on Med. Med. Gaz. Vol. 27.

# Recherches sur l'apoplexie, etc. Paris, 1833.




CIRCULATION OF BLOOD IN CRANTAL CAVITY. 5

arterial and the venous blood, but also in the aggregate quan-
tity, may occur. Donders,' and afterwards Kussmaul and Ten-
ner, proved this directly by trepanning the skulls of animals,
and then fitting tightly into the opening thus made a piece of
glass, through which they were able to observe the changes in
fullness of the intracranial vessels. Later investigations, even
those of most recent date (Ackermann, Ehrmann, Leyden, Jolly),
have lent confirmation to these earlier statements, so that now
the belief in the possibility of the occurrence of anzmia and
hyperamia of the brain, which before the time of Monroe had
been held without opposition, may be regarded as substantiated
by experimental proof. At the same time the circulation within
the cranial cavity is in some respects so peculiar, that it is easy
to understand how the views upheld by Monroe and Kellie came
to be entertained. These peculiarities are due to the fact that
the contents of the skull are practically incompressible by the
forces present in our organism, while, at the same time, they lie
enclosed air-tight in an inelastic capsule. This being so, it is
plain that before any new quantity of matter can find its way
into the interior of this capsule, a corresponding quantity of its
former contents must be displaced, and, conversely, the with-
drawal of a portion of the matter formerly present must be made
up for by the introduction of a similar quantity from without.

Of the means for regulating the circulation, the cerebro-spinal
fluid constitutes one of the most important (Magendie,* Longet,’
Ecker ‘). When the cerebral vessels become distended, it recedes
from the cavity of the skull, to enter again as the distention be-
comes less.

Further, the investigations of a number of more recent ob-
servers have shown that the contents of the perivascular lymph-
spaces act in a similar manner (Robin, His, Schwalbe,® Manz,*

1 Schmidt's Jahrb. 1851. 69. Bd.

* Legons de physiologie.

3 Anat. et physiologie du systéme nerveux.

4 Physiol. Unters, itb. d. Bewegungen des Gehirns und Riickenmarks, ete. Stuttgart,
1843.
© Centralbl. £. d. Wissensch, Jahrg. 1868 u. 1869.
¢ Ibid. Jahrg. 1870,
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Golgi,' Axel Key and Retzius,® Mierzejewski,” Boll!). Although
it is true that it is not yet absolutely known in exactly what
manner the ventricles, the subdural and subarachnoideal cavities,
the perivascular spaces, the vascular plexuses within the ven-
tricles, the sinuses, and the external blood- and lymph-vessels,
and lymph-glands of the head and neck are connected together,
still there is abundant experimental evidence that connections
between them of some sort or other do exist. Thus, accord-
ing to Schwalbe, injections into the subdural cavity penetrate
also into the lymph-glands and vessels of the neck; it is cer-
tain that the perivascular spaces and the subarachnoid cavity
are united together; and it has been shown that from the
latter the injected fluid finds a passage, by way of small open
spaces occupied by Pacchionian granulations (Trolard *), into the
sinuses of the dura mater, indeed, even through the veins of the
skull into the vessels of the scalp (Key and Retzius). We can
then assume, with Golgi, that, when more blood than usunal enters
the brain, the perivascular spaces become obliterated, filling up
again as the blood recedes. ~ Circumstantial proof of the impor-
tance of these spaces for the regulation of the circulation has been
given us, as it would seem, by Gaethgens. He found that,
through the injection of fresh, defibrinated blood, under high
pressure, into the carotid of the horse, the lymph could be made
to flow rapidly out of the lymph-vessels of the neck.

The thyroid gland is to be regarded as furnishing a further
means for the regulation of the intracranial circulation. Main-
gien® was led, by a series of investigations (partly from the point
of view of comparative anatomy), to the conclusion that this
action of the thyroid gland lies in the fact that, when under
excessive muscular exertion the veins of the mneck are com-
pressed, and there is danger of venous congestion in the brain,
this gland also becomes swollen, and in its turn compresses the
carotids, being itself held firmly against the vertebral column by
the contraction of the muscles of the neck. In this manner the
danger of further distention of the intracranial vessels, by way

1Ibid. Jahrg. 1870 u. 1871, ¢ Archiv £. Physiatric u. Nervenkrankh, 4, Ba,
2 Ibid. Jahrg. 1871. 8 Arch. Ginér. de Méd, 1870.
$Ibid. Jahrg. 1872. “Vide Zonget, 1. ¢, T. I.
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of the carotids, is diminished. Guyon' confirmed and extended
this conclusion by the observation that, during strong muscular
exertion, pulsation can no longer be detected in the branches of
the external carotid, while that of the radial artery is felt as
before.

Finally, the importance of the peculiar arrangement of the
cerebral sinuses, and the mechanism of the circle of Willis, for
the circulation and distribution of the blood, need not be dwelt
upon here.

‘Whether the above-mentioned means for the regulation of the
circulation are sufficient, either alone, or together with others as
yet undiscovered, to keep the contents of the cranium always
the same in aggregate amount, whatever the changes in the full-
ness of the blood-vessels, is a question to which the clinical study
of cerebral an@mia and hyperamia does not furnish us with an
answer ; for, even supposing the contents of the skull, 7. e., the
intracranial pressure, did remain always the same, it is never-
theless evident—as all will admit—that a diminution in quantity
of the arterial, or a stasis of the venous blood—in other words,
a reduction in the amount of normally constituted blood—could
not but disturb the functional activity of the brain, in its various
departments.

How, then, shall we decide as to whether or not the intra-
cranial pressure (which is, of course, equal to the pressure in the
intracranial arteries, minus the resistance afforded by the walls
of the vessels, so that in fact only a slight positive pressure is
borne by the brain substance itself) can be influenced by changes
in the circulation of the blood? The experiments of Leyden and
Jolly appear to have answered this question definitely in the
affirmative. Venous stasis causes the intracranial pressure to
rise ; arterial anzmia causes it to sink. In all cases of cerebral
hyperemia and anemia, then, two influences—a deficiency of
normal blood, and a change in the intracranial pressure—com-
bine to impair the functional activity of the brain. Later in the
work we shall discuss them more in detail.

If the above propositions are correct, the different variations

1 Arch. de Physiol. Normale et Pathol. T.I.
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in the cerebral circulation must be attended respectively by the
following results: 1. Increase in the quantity of arterial blood,
by : displacement of the cerebro-spinal fluid and the contents
of the perivascular lymph-spaces; or, when the compensation
thus made is insufficient, by elevation of the intracranial pres-
sure. 2. Venous stasis by a retardation of the arterial afflux.
3. Diminution in the aggregate quantity of blood, by: an
afflux of cerebro-spinal fluid ; dilatation and flooding of the
lymph-spaces ; or, where this is insufficient, by diminution of
the intracranial pressure,

No further argument than a reference to certain well-known
anatomical facts is needed to show that the above reasoning
applies equally well to the membranes of the brain as to the
brain itself.



AN AEMIA OF THE BRAIN.

Besides the two bibliographical lists already given, the reader may consult the fol-
lowing: Gooch, Account of some diseases peculiar to women. 1820.—C%. Clos-
sat, Recherches expériment. sur Pinanition. Paris, 1843.— M. Hall, Researches
principally relative to the morbid effects of the loss of blood. London, 1830.
—Bhrmann, Des effets produits sur Pencéphale par D'oblitération des vais-
seaux artéricls quis'y distribuent. Paris, 1860.—Lauder Brunton, On the pathol-
ogy and treatment of shock and syncope. Read before the Abernethian
Society, St. Bartholomenw's Hospital, 1874.

Historical Summary.

Anything like exact knowledge of cerebral anzmia and its
symptoms belongs to our century alone. There is evidence, it is
true, that the affection was not unknown to all the early writers
even at the time of Boerhaave ; for the express statement fre-
quently occurs, in the latter’s excellent academic lectures upon
diseases of the nervous system, that a series of cerebral symp-
toms, such as vertigo, occurring after losses of blood, are due to
the “collapsus vasorum in capite.” Inanother place occurs this
still more explicit sentence: ‘‘Sed apoplexia etiam oritur ab
inopia sanguinis boni, qui requiritur, ut corticis [sc., cerebri]
vasa impleat.” Indeed, one whole chapter treats ‘‘de defectu
sanguinis rubri in vasis piae matris.”” But the knowledge of
these facts was soon forgotten. Even Peter Frank, who has
repeatedly described the symptoms and causes (loss of blood,
ete.) of lipothymia, nowhere gives reason to think that he had
any exact information with regard to the connection between
them. The credit belongs principally to Marshall Hall of having
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been the first to formulate anew more scientific notions about
cerebral anzemia, through his investigations upon the effects of
bleeding, and upon the disease which he called hydrencephaloid,
and thereby to give an explanation of many cerebral symp-
toms which had previously been laid to the score of cerebral
hyperzmia. Independently of him, but almost at the same
time, Abercrombie also was led to adopt the correct view of syn-
cope and apoplexia ex inanitione.

The possession of this knowledge, together with a series of
clinical observations, then enabled Andral to write in his work
a special chapter upon Cerebral Anwmia. The study of the
effects of ligature of the carotids (A. Cooper') was at this time of
material assistance in this connection. The many experimental
and clinical investigations of later date cannot be singly referred
to here, but will be discussed at sufficient length further on. We
would mention only the observations of Kussmaul and Tenner as
being of special importance.

Ltiology.

The differences in the manner of their origin permit the divi-
sion of cases of anwmia of the brain into a certain number of
well-marked groups.

a. This condition may be brought about by influences which
act upon the vascular system of the brain alone, or the cerebral
anemia may be combined with a general anmmia, by which
the entire organism is affected. Although it is only under the
former circumstances that we find the typical form of cere-
bral anzmia, still we cannot avoid the discussion of its connec-
tion with the general condition, because it often happens that,
in either case, it is the cerebral symptoms which hold the most
prominent place.

. The cerebral anzmia may affect the entire contents of the
cranium, or, more precisely, the entire brain (universal an@mia),
or may be limited to certain parts (partial an@mia). The former
condition is by far the more common—indeed, the partial anze-

! Guy's Hosp. Reports. Vol. I. London, 1836.
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mia is not only of rare occurrence, but is not always clinically
recognizable.

c. Further, the clinical symptoms may differ widely accord-
ing to whether the an@mia is induced suddenly or gradually,
irrespective of its final intensity. Let us now consider the
subject more in detail.

Btiology of acute universal anemia.—There is no clinical
condition in which we find acute universal anzemia in so typical a
form as is seen when it is experimentally produced by ligature
of all the cerebral arteries. This prototype is copied most ex-
actly in cases of great and sudden loss of blood, whether occur-
ring from the veins or from the arteries ; arterial losses of blood,
however, are more likely to produce the result in a pronounced
manner. It also makes but little difference from what part of
the body the hemorrhage comes. Thus, for example, cerebral
symptoms sometimes follow external injuries, which are accom-
panied by great losses of blood; they are also observed after
profuse hemorrhages from the nose, the stomach, the intestine,
and from hemorrhoids ; after pneumorrhagia and metrorrhagia,
especially post-partum ; and after rupture of an internal organ.
In former times, though now but rarely, it was often provoked
by venesection, of which abundant examples are recorded. In
another group of cases a sudden change in the distribution of
the blood in the body at large, by which a state of hypersemia
was created in some other part, has been observed to cause
anzmia of the brain. In this way, as F. Niemeyer points out,
the action of Junod’s boot may be explained. Clinically, per-
haps, this influence is active in cases of ‘“shock,”” as H. Fischer!
has endeavored, as it would seem successfully, to prove—reason-
ing by analogy from the results of well-known experiments of
Goltz upon the frog (Klopfversuch). According to this theory
there occurs, in cases of shock, a reflex paralysis of the vaso-
motor nerves, especially the splanchnic, induced at the moment
of injury, in consequence of which the blood collects i large

1 Ueber den Shock—Sammlung Klinischer Vortrige, herausgegeben von R. Volk-
‘mann.
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quantity in the distended vessels of the abdominal cavity. Ob-
stetricians have long been familiar with the fact that syncope
sometimes follows violent labor, even when the loss of blood has
been inconsiderable, an oceurrence which undoubtedly is due to
the rush of an abnormal quantity of blood into the abdominal
vessels, which have suddenly been relieved of the great pressure
exerted upon them, and to the corresponding withdrawal of
blood from the brain. The faintness which sometimes accom-
panies the too rapid withdrawal of ascitic fluid in paracentesis
abdominis is also to be explained in this way.

In other cases acute universal cerebral anzmia arises from
insufficient energy of the heart's action. This often happens in
the case of persons convalescent from severe febrile diseases,
when they rise suddenly from a lying to a sitting position. The
explanation of the occurrence seems apparent, viz., that the
weakened muscles of the heart are incapable of driving the
necessary quantity of blood to the brain when the body is in an
upright position. More difficult to answer was the question
whether irritation of the vagus nerve, acting upon the heart,
could lead to anemia of the brain. That this may occur, has,
however, been shown by Jolly, who observed that this procedure
was followed by a diminution of the cerebral pressure, mani-
festly due to a diminution of the intracranial blood-pressure, or,
in other words, to a diminution in the supply of blood to the
brain.

Many forms of fainting occur perhaps in a similar manner,
especially those excited by mental impressions. The character
of the pulse, which is small, slow, and irregular (inordinatus,
P. Frank), in many of these cases of fainting may be adduced in
proof of this. We shall speak again later of the ansmia caused
by anatomical diseases of the heart.

Again, sudden anzmia of the brain may be brought about by
spasmodic contraction of the cerebral arteries. The discussion
of the epileptic seizure, which would naturally occur in this
connection, I will leave to be taken up later ; but it is probable
that a spasm of the arteries of the brain also underlies many
forms of syncope (fainting), as, for example, those excited by
emotional causes, by the sight of surgical operations, ete. At
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the same time, as has just been remarked, it is not impossible
that an irritation of the vagus comes into play here.

Perhaps both these causes act sometimes in conjunction, and
perhaps—and this is specially worthy of attention—the influ-
ence of the depressor nerve is also to be taken into account.
‘Whether cases like that, for example, reported by Hovell, where
a healthy man suddenly died from the emotion excited by the
news that a bill, in which he was strongly interested, had failed
to pass, are to be explained by the assumption of arterial spasm,
or of a kind of shock, or of a powerful irritation of the vagus,
must be left undecided. Further, cerebral anemia can be ex-
cited reflectively by the irritation of the sensitive nerves (pain),
as I have experimentally proved.'

The syncope which sometimes accompanies catheterization
is manifestly to be referred also to the irritation of the vaso-
motor centres, with the production of cerebral anzmia as a
result. 3

Finally, acute, universal anzmia may be caused by the sud-
den introduction into the cavity of the cramiwm of a foreign
mass capable of exerting compression. Clinically speaking, only
a large effusion of blood could produce this effect ; but, since the
circumstances under which this occurs are very complex, and the
symptoms by no means to be entirely referred to cerebral anz-
mia, we will leave this point to be considered in connection with
cerebral hemorrhage.

We will pass by the cerebral anemia from asphyeia, treated of by Ackermann,
since that is not only of secondary interest in this connection, and, moreover, bound
up clinically with a number of other conditions, but, indeed, according to the
recent investigations of Jolly, makes its appearance ouly at the moment of death.
The cerebral symptoms, also, excited by certain poisons and laid to the score of
cerebral anemia, we will omit to speak of, because the conditions of its occurrence
are by no means simple and not yet sufficiently understood. The so-called gastric
wertigo, which is supposed to be sometimes connected with anmmia of the cranial
cavity, we shall speak of later, in connection with hyperwmia of the brain.

Btiology of wniversal cerebral anemia of gradual develop-

1 Virchow's Archiv. 40. Bd. Vide also the Exp. of Jolly and Riegel, and of Krauspe,
ibid. Bd. 52 and 59.
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ment.—Among the influences concerned here, the withdrawal of
considerable quantities of the nutrient fluids of the body, to
speak in general terms, plays the most important part. Mar-
shall Hall was the first to point out the fact—of immense thera-
peutical significance—that many cerebral symptoms (coma, con-
vulsions, etc.), especially if occurring in childhood, which up to
that time had been referred to inflammation or hyperzmia of the
brain, are dependent upon cerebral anzmia alone. To the group
of symptoms having this common origin he gave the name of
heydn haloid (also hydr phaloid), from their resemblance
to the symptoms of true hydrocephalus. Hall showed that,
with children, not only repeated losses of blood, but also attacks
of cholera infantum, may produce this condition ; and suppura-
tion also, but more rarely.

Too long continued lactation may act in a similar manner with
women. The effect of insufficient nourishment ranks next in
importance to that of loss of the nutrient fluids. The greater
this insufficiency, the more extreme is the cerebral an@mia with
its symptoms. (It is, of course, more than probable that in these
cases the conditions are by no means simple, that not cerebral
anzmia alone, but also a direct disturbance of the nutrition of
the nervous system, is to be taken into account.) To this cause
are to be referred the cerebral symptoms observed to attend star-
vation, as, for example, among shipwrecked sailors. When, to
insufficiency of nourishment, even if not absolute, is added a
direct increase of tissue-consumption, the result is naturally more
marked. The most prominent example of this is seen during re-
covery from acute febrile diseases. The longer and more violent
the fever, and the more extreme the refusal or withdrawal of
nutrient matter, the sooner cerebral anmia becomes developed,
such as occurs in typhoid, scarlet fever, measles. I would call
special attention, however, to the fact that this happens most fre-
quently with those febrile diseases which terminate with a regular
crisis, and are followed by a well-marked epicritical state of
collapse. Among these are particularly to be mentioned pneu-
monia and relapsing fever (Fraentzel)." It was, to be sure, recog-

) Ueber Krisen und Delirien bei Febris recurrens. ~ Virchow’s Archiv, Bd, 49,
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nized by the excellent observer, Graves, that the cerebral symp-
toms making their appearance towards the end of, and in
convalescence from, typhoid fevers generally require a stimulant
and tonic treatment ; but, nevertheless, even he considered cere-
bral hyperzmia to be their cause. The condition was more
correctly understood by Andral. In phthisis, especially towards
the end of life, similar influences are at work, particularly if the
process has been of long duration and if there has been much
fever and anorexia. Finally, chlorosis, regarded in general terms
as a condition of inanition, can be ranked with the diseases men-
tioned ; certain of its symptoms are unquestionably referable to
cerebral anemia.

Heart diseases, also, play a part in the etiology of this disease.
It has already been remarked that they may lead to an acute
anzemia ; but in those cases where there is diminished functional
capability of the muscles of the heart, a less degree of cerebral
anwmia is always present, and acute symptoms make their ap-
pearance only when the affection reaches a certain degree of
intensity or becomes suddenly more violent than before. Above
all, the fatty heart is to be mentioned in this connection, which
has been considered, especially by Stokes, as so common a cause
of cerebral anmia, that, if the symptoms of the latter affection
are present, there is reason to suspect the existence of the heart
trouble. Many valvular lesions also exert an analogous influence
upon the cerebral circulation, especially those of the aorta, when
no longer compensated for by the hypertrophy of the left ven-
tricle.

Finally, the introduction of foreign matter into the cranial
cavity can also give rise to a more or less progressive form of
anzmia ; such are the inflammatory exudations in meningitis, or
the fluid which transudes in cedema of the brain. The conditions
which lead to these processes, also, are quite complicated, and
the symptoms which attend them are not always to be referred
exclusively to the anzmia.

Etiology of partial, circumscribed, cerebral anemic.—Atten-
tion was called, at the outset, to the fact that the peculiar
arrangement of the vessels forming the circle of Willis exerts a
decided influence in diminishing the tendency to partial anemia,
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especially of an entire half of the brain. The recent investiga-
tions of Heubner and Duret have moreover shown that in the
so-called ganglia (nucleus lenticularis, corpus striatum, thalamus
opticus) the distribution of the vessels is such that ischaemia can
be produced much more readily there than in the cortex, where
the manifold anastomoses place its occurrence almost out of the
question. We shall speak again of this point in connection with
cerebral hemorrhage.

Unilateral anemia is seen in its most typical form after liga-
ture of the carotid on one side, especially in cases where failure
of development, or an impervious condition of the communicat-
ing arteries of the circle of Willis, renders the communication
between the two halves of the brain imperfect.

These irregularities were found by Ehrmann in nineteen or
twenty per cent. of the cases, in a number of bodies chosen at
random ; and, at the same time, the records of ligature of the
carotid show that well-marked and more or less permanent
cerebral symptoms occurred in twenty-one per cent. of all the
cases—most certainly aremarkable coincidence. Of course, when
““cerebral symptoms’’ are spoken of in these statistical state-
ments, as, for example, in the valuable records of Pilz,* where
such symptoms are reported as occurring in only one hundred
and sixty-five out of five hundred and twenty cases, it is only the
severer symptoms that are meant. Slight, and passing disturb-
ances, due to the temporary anzmia which is always produced,
seldom fail to occur—never, in fact, unless the circulation through
the carotid is only gradually cut off, as in thrombosis.

Emboli swept into the cerebral arteries, or autochthonous
thrombi, set up more circumscribed forms of anemia ; but, as
will be shown later, these are not cases of anmmia pure and
simple. Finally, local spasm of the vessels may be mentioned
as a cause of circumseribed an@mia. So far as we know, this
may occur under either of two conditions: in certain forms
of hemicrania; and in that modification of the epileptic seizure
known as petit mal. Both of these affections will be described in
another part of this work.

! Langenbeck's Arch. f. klin. Chirurgie. IX. Bd.
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In conclusion, certain general conditions, which seem to favor
the occurrence of the symptoms of cerebral anemia, deserve a
moment’s notice.

Thus these symptoms appear more readily, in greater inten-
sity, with children than with adults; and of the latter it is
especially the debilitated, pale, and so-called nervous persons,
particularly women, that are pre-eminently subject to them.

Aged persons, also, as I have often noticed, are liable to be
affected by syncope and similar affections, on comparatively
slight provocation, such as a trifling attack of diarrhcea.

Pathological Anatomy.

Anzemia of the brain is characterized anatomically by the pale
color of the organ. This is especially evident in the gray sub-
stance, which is sometimes absolutely decolorized, and has a dirty
grayish appearance.

Even in the white substance the usual blood-points are absent,
and its surface looks therefore whiter than is normal. As to the
consistency of the brain-substance and its moistness, they differ
with the cause of the anwmia. If the latter is due to a transuda-
tion of fluid, the cut surface of the brain will be moist and shin-
ing, although pale—its consistency less than normal; if to the
pressure of a quantity of extravasated blood, the tissue of the
organ will be found rather dry and tough.

The ventricles often contain more fluid than usual. The peri-
vascular spaces are, according to Golgi, enlarged, even when
there is cedema of the brain-substance.

Also of interest is the fact, ascertained by Chossat in his in-
anition experiments on animals, that, in the general an@mia due
to inanition, the brain loses almost nothing of its weight, while
the muscles lose about forty-four per cent.; the liver, spleen, and
the blood about sixty per cent. ; and the adipose tissue even as
much as ninety per cent.

As in the cerebral substance, so also in the membranes, the
amount of blood in the vessels is more or less diminished, al-
though there is almost always a certain quantity in the larger
veins and in the sinuses. It is a mistake to think that the menin-

VOL. XIL.—2
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geal vessels become absolutely empty in anwmia, even after
death from loss of blood—in fact, the contrast between their
appearance and that of the brain itself is sometimes very strik-
ing.

EBxperimental Investigations.

In order to get at a better understanding of the clinical phe-
nomena attending cerebral anwmia, and, in general, to attain
an exact acquaintance with its symptomatology, we will look
Dbriefly at the recorded testimony of experiments upon men and
upon animals.

Among the former the observations of Jacobi,’ Kussmaul and
Tenner, and Schiff,’ are of especial importance. In consequence
of pressure upon one carotid artery, there is found to be, first, a
slight indistinctness of vision ; then, after two or three seconds, a
prickling sensation is felt, first in one half of the face, then over
the whole of one side of the trunk, and even on the opposite side
of the body from the artery. Very soon the general sensibility
of all the parts mentioned becomes indistinct, the sense of touch
impaired, the control of muscular movements less perfect.
Trembling and convulsive twitching may also occur; but after
about one minute, in spite of continuance of the compression, all
these symptoms cease.

The compression of both carotids is followed by darkening of
the field of vision, while the pupils sometimes contract at first,
but always become finally dilated.

The respiration becomes slow, deep, and sighing, accom-
panied by a sense of oppression about the thorax. Then follows
dizziness, drowsiness, staggering, and finally loss of conscious-
ness.

If the compression is still persisted in, motions of choking and
vomiting take place, with wuniversal muscular twitching, as
Kussmaul and Tenner witnessed in the cases of two rather anze-
mie persons.

As for the exceedingly numerous experiments upon animals

1 M. Jacobi, Die 5 in ihren Bezieh e He
* Lehrbuch der Physiologic.
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(A. Cooper, Kussmaul and Tenner, Ehrmann, Jolly, and many
others), we must limit ourselves to the bare mention of their more
important features.

If the circulation through both carotid and vertebral arteries is
suddenly cut off, the nostrils, eyelids, and pupils contract, soon to
dilate again, and the jaw alsois closed ; the eyeballs roll upwards
and outwards ; the respiration becomes at first labored and short,
then slow and deep ; the muscles of the neck give way, and the
animal collapses, and falls in syncope. Then follow intense,
general convulsions, with loss of consciousness. If the blood
be then allowed to flow again, the normal condition after a time
returns. Analogous symptoms attend bleeding to death.

That these symptoms depend upon the failure of the arterial
blood-supply to the brain has been ascertained beyond a doubt.
It is an important fact that when, in either of these experi-
ments, the animals are previously ina very feeble state, or when
the bleeding takes place only slowly, the epileptiform convul-
sions fail to occur, and death supervenes upon simple syncope.

Ligature of the carotids alone causes only a slight, tempo-
rary quickening of the respiration and the pulse (A. Cooper,
Schiff).

The apparent difference between the results of this operation
as performed on man and on animals is explicable, in the first
place, on the ground that the carotids do not stand in the same
important position with relation to the cerebral circulation, as
compared with the vertebrals in animals, that they do in man,
and, further, from the lack of the power of conscious expression
on the part of the former (comp. above).

Ligature of the vertebrals alone (Cooper, Schiff) makes the
respiration temporarily quick and labored, and causes a certain
stiffness and weakness in the movements of the limbs.

From the experiments of Chossat we learn the interesting
fact that animals exposed to starvation become drowsy, close
the eyes, and finally die in a state of coma without convulsions.
It is only in case death is delayed until the animals have been
revived again by warmth, in the last stages of the process, and
until pulse and respiration have become stronger, that it is
attended with convulsions.
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Whether the fact, observed by A. Durham, that cerebral
anemia (paleness of the surface) is present during sleep, can
be turned to account in studying the symptomatology of the
former condition is very doubtful, since it is not perfectly appa-
rent which state is here the cause and which the effect of the
other.

The view that cerebral anzmia may be due to arterial spasm
is supported by my experiments, which show that this condi-
tion may be brought about through the influence of reflected
irritation, as is well known to occur also in various parts of the
body besides the brain.

Finally, the experiments of Navalichin,' and those of
Mosso,’ are to be mentioned, both of whom found that increased
rapidity of the pulse and increase of the general blood-pressure
were the direct result of cutting off the arterial blood-supply
of the brain. We shall refer again later to the different interpre-
tations which the authors put upon these observations.

Symptomatology.

The symptoms of cerebral anzémia vary very much in their
nature, according to the intensity of the disease and the rapidity
of its onset.

‘We will begin by sketching some typical modes of manifes-
tation of the affection.

‘We will suppose that a person unused to such scenes attends
a surgical operation. Not absolutely suddenly, but gradually,
after the lapse of a few minutes, he feels somewhat oppressed
for breath, is inclined to gape, cannot continue to attend and
observe as closely as before, commonly breathes somewhat
deeper. Shortly after, his face becomes very pale, the sense of
oppression increases and becomes intense, and is accompanied
with dizziness and a feeling of general relaxation; he can
scarcely keep himself upon his feet. A cold perspiration breaks
out on the face, and sometimes on the entire body ; the ears be-

1 Centralblatt f. d. med. Wiss. Jahrg. 1870.
? A. Mosso, I'Tmparziale. 1872. 8. A.
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gin to ring ; he is nauseated and inclined to vomit. His field of
vision becomes progressively more obscure and veiled ; the sur-
rounding voices fall on his ear as a senseless medley of sound.
The pulse, though regular, is small and of diminished tension.
Can he leave the room at this moment, either led by another or
stumbling along alone, and lie or sit down quietly for a time,
all these symptoms soon pass away, leaving only a certain pale-
ness of the face; if not, he soons falls insensible, without a
sound, to the floor, the pulse remaining as described, the respira-
tion quiet, the face very pale. After a few moments he begins
to recover himself.

This is the picture of a simple fainting-fit. Three varieties
of it are described ; varying in the degree of intensity of the
symptoms, that range from a feeling of general weakness to
absolute coma, under the names of eclysis, lipothymia, syncope.

In a woman who has just given birth toa child—the labor up
to that point having been a natural one—a profuse metrorrhagia
occurs when the uterus fails to contract with sufficient force.
If energetic measures are not adopted, all the symptoms just
described as characterizing inanition will be developed, and then
will follow—either at the moment of fainting or afterwards—
convulsions of the most violent character, resembling in every
respect epileptic convulsions.

Very different are the symptoms of anemia which occur in
connection with the so-called Zydrencephaloid, made classic by
the writings of Hall, and, afterwards, of Gooch and Abercrombie.

For example, take the case of a child of one year old who
has been suffering a number of days from a severe attack of
cholera infantum. It lies in a condition of excessive exhaustion,
the eyes closed during the greater part of the time, retracted in
their sockets, and surrounded by dark rings. It inclines almost
constantly to fall into a sleep, which is like that of insomnia, or,
to say the least, restless, and preceded each time by a season of
fretting and crying. Face, as well as hands and feet, are pale
and cold ; the pulse is moderately rapid, regular, compressible ;
the respiration is about 20, and regular. The fontanelle is
depressed ; the pupils are contracted ; there is often strabismus,
sometimes contraction of the muscles at the nape of the neck.
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Gradually the sommolence gives place to complete coma,
during which the pupils are dilated, and may react as little to
light as the cornea to touch; in this stage the respiration is
slower than normal. Death may supervene upon the coma, or,
under appropriate treatment, recovery may still take place.

Still other features characterize the cerebral anwmia of cAlo-
70sis, others the post-febrile, and still others the local variety of
the disease. We regard it as advisable, however, in order that
constant repetitions may be avoided, to give rather an analysis
of the different symptoms, taken each by itself, than descrip-
tions of the many and various combinations in which they
clinically occur.

Analysis of the different Symptoms.

1. Sensorial disturbances.—Disturbances in the higher fune-
tions of the brain are never wanting in cerebral anzmia, although
they may vary exceedingly in character and intensity, according
to the character of the special cases. Sometimes no other symp-
toms besides them are present, and, when the cerebral ansemia is
at all marked, they precede all the rest in the series, unless it
may be disturbances of respiration. The cerebrum, then, and
especially the cortex cerebri, is evidently, of all organs, the one
most easily disturbed in its functions, in consequence of the lack
of arterial blood.

This functional disturbance may manifest itself, now through
phenomena of irritation, now through those of depression. A
certain mental torpor is frequently characteristic of ansemiec, de-
bilitated individuals. Cases are occasionally reported which give
direct evidence of the degree to which the activity of the mind
is dependent upon the blood-supply to the brain; the patient,
not being capable of intellectual labor when in the upright, but
only when in the horizontal position. This same mental dulness
is to be seen also after losses of blood of some magnitude ;
chlorotic young women show it in particular. Hand in hand
with this goes an unusual lendency to drowsiness, such as is also
met with in acute an@mia, but especially in cases of hydrence-
phaloid. Whether the sense of dizziness, which is one of the
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commonest symptoms of the lighter degrees of cerebral anzmia,
is, strictly speaking, a cerebral symptom or not, it is difficult to
decide (Comp. the chap. on * Dizziness,” in a later volume.) If
the supply of blood is still further diminished, the sensitiveness
to outward impressions becomes blunted and lost, until the pa-
tient falls into a condition of somnolence, and finally complete
coma.- Absolute loss of consciousness is found only in connec-
tion with the more or most extreme degrees of anwmia, and it
seems to me that the an@mia must come on with a certain sud-
denness, or at least must suddenly increase in intensity, before
that condition can occur ; when taking place under these latter
circumstances, this loss of consciousness was called by the older
writers ‘apoplexia ex inanitione,” as, indeed, Abercrombie and
Marshall Hall remark.

On the other hand, in many cases, especially those of chronic
development (chlorosis, ete.), well-marked mental irritability is
seen, often associated with fretfulness, restlessness, and unquiet
sleep disturbed by dreams, and with abnormal irritability of the
organs of special sense, especially the eye and ear. Further, in
contrast to the sopor and coma above mentioned, cerebral anze-
mia may be characterized by delirium, and it is as yet impos-
sible to tell why it is that in one case this state, in another its
opposite is induced. At the same time, it is an undeniable fact
that cerebral anzmia in general much more often gives rise to the
so-called symptoms of depression than to the reverse conditions.
The delirium, when it occurs, may come on either before or after
loss of consciousness, in acute as well as chronic anemia.

It is most common under the following conditions: In the
first place, it comes on as a consequence of hemorrhage ; here it
seldom occurs as a primary symptom, following on simple rest-
lessness, dizziness, ringing of the ears, but, as a rule, only as a
sequence of syncope, and then oftener with robust than with
feeble individuals, though it is seen with the latter.

On the approach of a fatal result the delirium gives place to
coma. Hall looked upon this delirium as a symptom of exces-
sive reaction, which is of course a term only without meaning.
Delirium occurs but rarely, as compared with syncope, imme-
diately after great losses of blood ; it is more common as a con-
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sequence of starvation, especially during and after the acute
febrile diseases, and gets under these circumstances the name of
““delirium of inanition.”

This expression strikes me as being more appropriate than
the name “delirium of collapse,” which was chosen by H.
‘Weber. The former is of wider application ; and, moreover, no
fundamental distinction, either as regards their nature or their
outward features, is to be drawn between the delirium of post-
febrile collapse and that which is observed in phthisis and simi-
lar affections. The conditions under which delirium occurs by
preference have already been touched upon ; next to them are to
be mentioned the cases where mental disturbances appear in per-
sons who have been for a long time suffering from hunger, or
whose food has been suddenly reduced in quantity, so as to be
relatively insufficient, as was sometimes formerly the case in
prisons. The delirium of febrile diseases appears usually after
the crisis, in the stadium decrementi, or during convalescence.
‘Whether, when it occurs during the period of marked elevation
of temperature, it is to be regarded as of anzmic origin is a diffi-
cult question to decide, yet not always impossible, especially
when, besides the fever, all the other symptoms (feebleness of
the pulse, wasting and paleness, trembling) point to a state of
general depression. The rapidity of development of the condi-
tion varies ; it may increase slowly to its maximum, or may
break out suddenly, sanity passing into insanity almost without
discoverable gradation. Sometimes the patients wake in the
morning with signs of the mental disturbance unexpectedly
present.

The delirium of cerebral anzmia has, in almost every case,
the same character and similar features. Almost without ex-
ception the patients are excited and sometimes maniacal. Hal-
Iucinations, especially of sight and hearing, are prominent fea-
tures of the attack ; delusions of persecution may be present in
typical form.

In spite of the excitement, however, the strongest of the delu-
sions have almost always an undertone of sadness, and the col-
lective symptoms are therefore commonly those of the so-called
melancholia agitans. The duration of the condition is not always
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the same: it is generally brief, giving place, after one or more
days, or even hours, in light cases and under appropriate treat-
ment, to the normal state ; but it sometimes lasts for weeks.

Occasionally the mental disturbance continues, and passes
over into permanent insanity. Upon this point we cannot enter
here at greater length. The delirium which has been sometimes
observed after ligature of the carotid is generally to be explained
on the assumption of deeper anatomical lesions, such as menin-
gitis, cerebral abscess, ete.

2. Disturbances of the organs of special sense. —Of these
organs only the optic and auditory are ever affected ; at least no
observations, clinical or experimental, are recorded, showing
impairment of the functions of smell and taste.

Ringing or buzzing in the ears is one of the commonest symp-
toms of even the slighter degrees of anmmia. Whether the
partial deafness that attends incomplete syncope (eclysis) is due
to a special affection of the auditory nerve, or to the weakened
mental power of perception, is still a matter of doubt. That the
former supposition is not inadmissible seems to be proved by Aber-
crombie’s oft-quoted case, that of an excessively debilitated and
wasted patient, who was deaf so long as he was in the upright
position, but could hear perfectly whilelying down or whenever
he bent himself forward so that his face became reddened.

The ringing in the ears may be paralleled by an analogous
affection of the optical apparatus, viz., the appearance of specks
before the eyes; this may turn into, or be connected with, a
darkening of the field of vision and blurring of the outline of
objects within it. Here again it must remain uncertain whether
the optic nerve itself or the central power of perception is at
fault. I have learned, orally, from my former colleague, Prof.
Manz, that in the many ophthalmological examinations which he
had made of chlorotic and otherwise anzmic persons, he had
found at most a general and slight paleness of the fundus, but
no marked changes in the size of the vessels.

Total amaurosis is a tolerably rare symptom. Most of the
examples of it have been observed after hemorrhage from gas-
tric ulcers, more rarely after severe bleeding from other causes,
and more rarely still in connection with inanition. The diminu-
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tion in the power of vision increased in these cases in the course
of several (generally from eight to twelve) days after the hemor-
rhage to complete and commonly permanent blindness.

Sometimes during this period before the blindness comes on,
pain in the head is present, sometimes no disturbance of any
sort, the amaurosis becoming developed suddenly in the course
of a few hours.

In the cases observed by A. von Graefe there were no notice-
able changes immediately after the hemorrhage, but a little later
atrophy of the optic papilla was found ; and he is inclined to
assume that the whole trouble is due to a sudden attack of
retro-bulbar neuritis. Samelsohn found in one case at first spots
of exudation of gray color in the retina, and afterwards a large
mass of extravasated blood, which, he thinks, found its way
thither from the sheath of the optic nerve, where it had probably
been originally poured out (cited in the Allg. med. Centralzeit-
ung, 1874, No. 40).

3. Disorders in the sphere of the sensitive merves are more
rare.—Headache is, to be sure, pretty common; but even this
symptom belongs almost exclusively to those cases where the
an@mia is of slow development. Thus chlorotic women suffer
from it, and those persons, too, who have lost large quantities of
blood or are otherwise debilitated. Itis seldom present in great
severity, but, on the other hand, may persist with obstinacy; it
is generally bilateral and felt over the entire head.

Sometimes, to be sure, it is unilateral, but not necessarily to be
classified with the true hemicrania vasomotoria on this account.
As a rule, it is accompanied with irritability of temper, or, on
the other hand, with mental dulness, sometimes with dizziness
and nausea.

‘When the anemia and its accompanying symptoms are of
acute origin, headache is rarely present. In cases of ligature of
the carotid alone is it observed with any frequency; and even of
these cases only those really oughtto be taken in evidence in
which the headache made its appearance immediately after the
operation on the same side of the head, and soon disappeared
again (nineteen times out of the great numbers collected by
Pilz).
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Other sensory disorders besides those mentioned may be
induced by ligature of the carotid, as Schiff’s experiments upon
unilateral compression of the carotid show. These have been
observed, it is true, but seldom ; still one reason for this may lie
in the fact that, in the superficial examinations which are usually
made, all but the more prominent changes in sensibility escape
unnoticed ; among these anzesthesia of the opposite half of the
body has been occasionally reported.

4. Disorders in the sphere of the motor merves are very
common, and they also can manifest themselves by symptoms
of irritation or of paresis.

In the latter class the sense of general weakness is to be
reckoned, the inability to maintain the upright position, which
is an almost constant attendant of the lesser grades of acute
cerebral anzemia, and often the precursor of syncope. It is
analogous to the paresis, the feeling of excessive wealkness,
which is seen in the extremities of the opposite side of the
body in case of ligature or compression of one of the carotid
arteries.

This weakness may either be temporary merely, or it may
give place to the general paralysis of coma. Complete paralysis,
without coma, does not belong among the symptoms of universal
cerebral an@mia (although, as is well known, it occurs frequently
in spinal anzemia) ; but, on the other hand, it has been observed
pretty often—in eight per cent. of Pilz’s cases—in consequence of
ligature of the carotid. The distribution of the paralysis in
these cases varies ; the upper extremity alone, or the lower (of
course, on the side of the body opposite to that of the ligature)
has been found affected, or both together, sometimes with the
facial nerve as well. The paralysis of the latter was in a few
cases crossed with that of the limbs—i. e., on the same side with
the ligature.

‘When death is not caused by complications of some sort, and
when the circle of Willis is normally developed, so as to permit
of the establishment of compensatory circulation, the paralysis
may disappear after a few days.

Among the most interesting results of cerebral anzemia be-
long the mofor symptoms of irritative origin ; and the credit of
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having investigated the relationship between them belongs to
Kussmanl.

If it must be confessed that all these symptoms are not seen
together, with the same completeness and exactness at the bed-
side as in the laboratory, nevertheless, they may all, under
fitting conditions, be observed.

It has practically been found that, leaving epileptic attacks
out of consideration, it is almost exclusively one certain form of
cerebral anemia which causes the motor symptoms of irritative
origin—and that is the an@mia due to hemorrhage ; and there
are, furthermore, three additional factors which are essential to
its production: the aggregate loss of blood must be consider-
able ; it must occur all at once, or undergo a sudden increase ;
and the patient must not have been previously in excessively
debilitated condition.

The primary consequences of the anzmia occurring under
these circumstances, the contraction of the iris, etc., have clini-
cally been hitherto but too little regarded. The same is true of
localized muscular twitchings.

The largest share of attention has always been given to the
familiar general convulsions, whose distinctive features are so
well given in the term ¢ epileptiform”” that we need not describe
them further. These convulsions are always associated with
loss of consciousness. According to the degree of the anemia,
the patients may either recover or may die in coma, or during
the convulsions themselves.

‘When the ansmia is induced gradually, it does not lead to
convulsions—not even in children with hydrencephaloid, in spite
of their natural liability to such outbreaks (at the most, spas-
modic contractions of isolated parts occur, such as the muscles
of the eyes (strabismus) or of the neck). The same is true in the
other forms of chronic anwmia, depending upon reasons which
will be discussed later.

In epilepsy the conditions are more complicated, as will be
shown elsewhere. In the case of meningitis, of cerebral tumors,
and cerebral edema, the influence of increased intracranial
pressure comes into play, in addition to the anemia, as a factor
in the production of convulsions.
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On the other hand, convulsions of the opposite side of the
body, as well as indeed general convulsions, sometimes follow
ligature of one carotid artery, although but seldom—in sixteen
out of the five hundred and twenty cases recorded by Pilz. Yet
even this proportion must appear strikingly large when we reflect
that the convulsions are initiated in the pons Varolii, which is
nourished by the basilar artery, and should therefore, strictly
speaking, not be affected at all by ligature of the carotid.
Probably in such cases anomalous arrangements of the blood-
vessels exist.

5. Disorders of the organs of respiration, circulation, and
digestion.—It has already been noted above that the first symp-
tom of acute anzmia, sometimes even preceding the sensory
disturbances, consists in a change in the character of the respira-
tion—an indication that the respiratory centre is more suscepti-
ble than even the cortex cerebri to changes in circulation of the
blood. The respiration becomes at first deep, sighing, some-
times slow. One striking symptom is a tendency to frequent
gaping and a sense of suffocation, of want of air, which is very
often to be observed in commencing lipothymia.

During complete loss of consciousness the respiration is gen-
erally weak and regular, interrupted now and then by deep
sighs. If, as occasionally happens, the coma tends to result
fatally, it becomes noisy, deep, and finally intermittent.

The character of the pulse varies according to the (etiological)
form of the anwmia. The experimental results obtained by
Navalichin and Mosso would lead us to expect to find the
arterial tension increased. That this is not, in fact, observed
clinically—the artery being found either to offer a normal degree
of resistance, or even to be abnormally compressible—is plainly
due to the fact that the influences which induce anzmia of the
brain generally diminish at the same time the energy of the
heart’s action, either directly, or indirectly by diminishing the
mass of the blood (hemorrhage, inanition). The rapidity of the
pulse likewise varies with the etiological form of the anzmia ; in
simple syncope it is usually normal ; if general anzmia coexists
with cerebral, it is commonly increased ; while it is lessened if the
intracranial blood-pressure is above the normal.
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In the latter case the pulse may also become irregular, which
only exceptionally happens in simple anzmia.

One of the most constant symptoms of cerebral anemia, and
one which in many cases settles the diagnosis, and is very often
the first outward sign of the disorder, is paleness of the face.
‘Where universal ansgmia or inanition exists, they would, of
course, of themselves give rise to this condition ; but even in the
acute forms of the disease in question it is rarely absent, and
indeed is, of all the symptoms, one of the first to appear and
last to vanish.

It may often become extreme, and be attended with coldness
of the cheeks, ears, and nose, and sometimes—in case the activity
of the heart is diminished—with analogous conditions of the
entire surface of the body. The forehead also is in common
syncope often covered with perspiration. Occasionally a regular
chill occurs, and quite frequently horripilation ; this may be due
at times to an irritation of the vaso-motor centre attendant on
the cerebral anmia ; but certainly, as a rule, the horripilation
and the cerebral anwmia, when they occur together, are coin-
cident effects of one cause (vascular spasm).

Finally, certain symptoms of gastric disturbance, nawusea,

ts of iti: and even iting itself, are to be
mentioned. The former are of frequent occurrence ; the latter is
more rarely seen.

Setting aside the cases of chronic ansmia where increase of
the intracranial pressure is present, such as may of itself give
rise to mausea and vomiting, these symptoms are met with
exclusively in acute forms of the disease (syncope, hemorrhage,
etc.), or, at the least, in acute exacerbations.

‘When occurring in connection with loss of consciousness,
they usually precede it, but may also make their appearance
after the patient has again come to himself.

Pathology.

‘What is the pathological action of this anemia? Through
what process does it produce the effects that have been de-
seribed ¢
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It seems possible that the ill-effects of a diminution of the
blood-supply to the brain should be threefold, consisting in:
1. Diminution of the intracranial pressure. 2. Reduction of the
gross amount of arterial blood below the point necessary for the
maintenance of the cerebral functions in their normal state.
3. Perhaps a qualitative change in the blood.

Burrows believed the syncope to be only indirectly due to the
reduction in the total amount of the blood supply, and directly
to a falling off of the pressure exerted by the blood-vessels upon
the cerebral substance; and although it may well be that this
notion is too narrow, yet it is equally unreasonable to set this in-
fluence entirely aside, as is almost universally done at the present
day. That the intracranial pressure can be diminished is cer-
tain; and it seems by no means improbable that, when this
diminution occurs suddenly, disturbances of the cerebral functions
should follow. Unfortunately it has not yet become possible to
test the theory experimentally.

As regards the other two influences set in action by ansemia,
we have learned to understand them better through the numer-
ous investigations concerning the physiology of respiration.

It is true that the physiological reaction of the respiratory
centre may differ somewhat in character from that of other cere-
bral centres, but there can, nevertheless, be no doubt that the
essential nature of the chemical or physical processes in the
ganglion-cells must be in both cases the same. To discuss at
greater length the vexing question, as to the mode in which the
excitation of the respiratory centre is brought about, would be
out of place here.

Clinical observation has shown that the different regions of
the brain are not all equally affected when their blood-supply
becomes deficient, but some more easily than others.

The respiratory centre is one of the first to respond to this
morbid influence ; but, on the other hand, it is only in the ex-
treme degrees of ansmia that this centre becomes absolutely
paralyzed.

Together with, or even at times before, the respiration, the
functions of the cortex cerebri, the seat of the psychical processes,
suffer in consequence of deficient blood-supply. Numerous and
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varied as the sensorial disturbances are, it is, nevertheless, utterly
impossible to trace, even indistinctly, the existence of any clinical
law governing the order of their occurrence. From comparing a
number of clinical observations, I should say, on the whole, that
the occurrence of delirium indicates a less degree of anzemia than
that of coma and sopor; further, that the rapidity of onset of the
angemia is of importance in determining the character of the men-
tal symptoms ; if it comes on slowly, the symptoms of irritation
will predominate, if rapidly, those of depression.

The combination in varying degrees of these two factors
must of course, though in a manner which is unknown, cause
many and varied phenomena of irritation and depression to
appear.

‘We have spoken above of the disturbances of special sense.
As to what is the seat of the changes which give rise to pain in
the head, it is hardly safe to express a definite opinion; it is,
however, not improbably the dura.

Somewhat more advanced—thanks especially to Kussmaul
and Tenner—is our knowledge of the motor irritative phenomena,
the convulsions. The seat of the changes which underlie them is
tobe sought in the medulla oblongata, or rather, according to my
experiments, in the pons Varolii; the ganglion-cells concerned
are acted upon by the influences included under the head of
an®mia, in the same manner as are those of the neighboring re-
spiratory centre.

Experiment and clinical experience coincide in teaching that
the anzmia must have reached a high pitch before convulsions
are excited, for which reason they never occur without coma ;
further, the onset of the anmia must be rapid, and the patient
not, previously, too much enfeebled, which explains the absence
of convulsions in hydrencephaloid. The fact that the convulsions
imply an irritation of the pons malkes clear why it is that they
are almost always wanting in case of anzmia of the brain alone
or of ligature of the carotid. Even when under these circum-
stances they do occur, this may indicate, as I have said above,
the existence of anomalies in the circulation. On the other hand,
the temporary hemi-pareses and paralyses that follow ligature
of the carotid, are evidently due to anzmia of the cerebrum
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itself, as is further shown by the fact of their disappearance after
the establishment of a collateral circulation.

Persistent paralyses are, probably, always due to anatomical
changes, usually softening of the cerebral substance, such as are
distinguishable after death.

Clinical History and Prognosis.

It is impossible to lay down general rules governing the prog-
nosis and course of cerebral anzemia ; they differ for every case.

Simple faintness from mental influences runs almost invariably
a favorable course, the patient soon returning to a normal state ;
yet now and then a fatal case is met with.

As regards recurrence, the cases obey no law; the attacks
may occur but once in a lifetime, or, as in the case of an hysteri-
cal person described by P. Frank, several times in a single day.

Greater reason for anxiety attaches to syncope, such as some-
times attacks convalescents when they raise themselves upright
for the first time ; it lasts longer than simple faintness ; it is not
an unheard of thing that it should result in death.

Still more true is this of cerebral anzmia from profuse
hemorrhage ; although occasional losses of blood are less to be
feared than repeated bleedings.

If it is really true that the symptoms of shock are to be laid
to the score of cerebral ansemia, produced in the manner indicated
above, then this would constitute a form of anzmia which, as is
well known, not rarely ends fatally.

The prognosis in a case of hydrencephaloid must be based
upon a consideration of the treatment which has been adopted.
If the child was not excessively feeble to start with, it will gen-
erally recover under judicious care. Dangerous as the symptoms
appear, they will usually pass away at last. This is perhaps
still more true of the delirium of anmia. It happens only ex-
ceptionally that, under proper treatment, these disturbances of
the mind are prolonged ; still more rarely are they incurable. In
case of anzmia due to heart disease, or to gross changes within
the cranium, the progress of the secondary affection will be of
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course determined by that of the primary disease. and naturally
the prognosis will generally be unfayorable.

It need hardly be said that the prognosis may also be deter-
mined in part by the severity of the symptoms: thus it will be
fayorable—that is, so far as the anzmia itself is concerned—with-
out regard to underlying disorders, if these are of the lighter
sort, consisting in dizziness, tinnitus aurium, ete. less so if con-
vulsions or deep and prolonged coma be present.

The state of the pupils demands consideration, as giving, ac-
cording to the clinical and experimental experience of Kussmaul,
material help in the formation of the prognosis : at the outset of
an acute attack of angmia they become temporarily contracted ;
as it goes on they dilate, and finally, with the gradual return of
the circulation to its normal state, they resume their usual size.

Treatment.

General rules are applicable here only to a limited extent,
each case requiring a treatment of its own. Among them is to
be mentioned the importance of giving the body such a position
as will favor as much as possible the flow of arterial blood to the
brain, that, namely, in a horizontal plane. The enforcement of a
certain position is, to be sure, only an accessory in the treatment,
and sometimes, as in the case of delirious patients, it is not to be
carried out ; but its importance is shown by the well-known fact
that persons who undertake to raise themselves up suddenly
from the horizontal position, after having been copiously bled,
will often faint away (hence the old rule, that venesection should
be done with the patient in a sitting posture). In many cases—
in those of the kind just mentioned, as well as in the syncope of
convalescents—giving the head a relatively low position in this
way, is all that is needful ; in any event, it does no harm.

The principles of treatment must vary according to whether
the anszmia is limited to the brain or affects the entire body ;
also according to whether it is acute or chronic.

In the common form of syncope, such as is excited by emo-
tional impressions, or occurs in convalescents, or in consequence
of temporary hyperzmia in other parts of the body, the symp-
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toms usnally disappear of themselves under the influence of the
horizontal posture.

If the symptoms are more severe and persistent, smart irrita-
tion of the skin is useful, as produced by sprinkling the face
with cold water; this has a stimulant reflex effect upon the
respiration as well as on the action of the heart. The most power-
ful of these irritations is produced by the metallic electric brush ;
less useful are the mustard applications, since they are superflu-
ous in the lighter cases, inefficient in the more severe.

Of greater value are the agents which act on the nerves of the
mucous membranes, such as the preparations of ammonia and
other substances which irritate strongly the trigeminus or olfac-
torius, or irritating enemata containing salt and vinegar. If
the pulse is much enfeebled, direct stimulants for the heart may
be necessary, such as coffee, alcohol, or, better, the quicker-act-
ing champagne, or ether. Finally, in case of unusually severe,
prolonged anzemia from loss of blood, transfusion should be
tried as a last resort.

The therapeutics of hydrencephaloid have been studied es-
pecially by the English practitioners. It is scarcely necessary
at the present day to warn the readers against the danger of
confounding this affection with cerebral hyperemia or menin-
gitis, and against the use of antiphlogistic treatment. The
influences which produce the ansmia, the cholera-infantum, ete.,
must be removed, and at the same time general tonic and stimu-
lating agents employed.

Of these are especially to be mentioned, wine, in doses pro-
portioned to the age of the patient, soup, and milk ; the early
use of musk is to be recommended.

One of the most important means of treatment is, however,
careful and thorough warming of the surface of the body. The
cold douche for the head, which is sometimes employed, is, if
not actually injurious, certainly without effect upon the general
course of the affection ; at the best it provokes a remission of
the sopor, but does not influence the fundamental trouble. If
the opposite group of symptoms, the delirium of inanition, be
present, the most important step is again to remove the general
an@mia by good nourishment; and if the action of the heart is
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depressed, wine is here also indicated. If there is not as yet
actual delirium, but only an abnormal degree of mental excita-
bility, and restlessness, cutaneous irritants, even though but
slightly painful, such as mustard and blisters, are to be avoided,
as indeed Andral observed, because they tend to increase the
irritation of the central nervous system.

Against conditions of extreme excitement the opiates are the
sovereign remedy, and act often surprisingly well ; even after a
single injection of morphia, if only enough to induce sleep, the
patients often awake with restored sensorium. Since the opiates
are known to act with disproportionate intensity upon enfeebled
subjects, the dose must be carefully chosen (a fourteenth or a
tenth of a grain of morphia; at the most, a fourth of a grain).
I have frequently found chloral also to work well in these cases.

As we have here to do only with anzmia of the brain as such,
and with the treatment only of the conditions which are directly
dependent upon that affection, we need not discuss the thera-
peutics of the primary underlying disorders which may exist.
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Historical Sketch.

The single steps in the history of the doctrine of hyperzmia
of the brain are much harder to follow than in that of anamia.
From the earliest times it has held a recognized place among
physicians as a distinet pathological condition ; Galen indeed
affirmed the existence of apoplexy of congestive origin.

Again, in the works of Boerhaave (L. c.) is found a much
clearer and more thorough discussion of the subject than in those
of almost any of the later writers of the last century.

Altogether the best clinical description of the affection to be
found among the older writers is that of Andral, abounding as
it does in acute, independent observations.

In the teachings of Kellie we find the subject of the practical
relations of cerebral congestion passed over in comparative
silence ; to go into it at length seemed unnecessary. The theo-
retical points at stake have been studied much less than those in-
volved in cerebral anzmia; early experimental investigations,
for instance, are wanting, except for those of Kellie himself,
and it is only very recently that any such have been undertaken.

In recent times there has been a reaction from the opinion of
former periods, when the diagnosis of cerebral hyperemia was
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made to cover every variety of symptom, so complete that from
some quarters much doubt has been thrown upon the clinical
importance and even the very possibility of occurrence of this
affection.

Although acknowledging fully that the evidence brought
forward to sustain the opposite doctrine is open to much eriti-
cism, yet it would be certainly going too far to turn, in critical
zeal, the cold shoulder upon cerebral hyperemia altogether. In
our opinion it is a disease of decided clinical importance.

Etiology.

A great variety of widely different causes have long been
considered as important in the production of cerebral hyper-
z@mia.

As in the etiology of an@mia, so also in that of the reverse
condition, a division line is to be drawn between those influences
which cause hypersemia limited to the cranial contents, and
those which induce a similar condition in other parts of the body
as well. Here also, as there, we find causes which are tem-
porarily, others which are permanently active; further, only
such as induce diffused, and such as induce local congestion
within the cranium. Furthermore, it is customary to distinguish
between the causal influences according as they give rise to an
active arterial hypersemia or to a passive venous stasis. From
this point of view, the hyperemia of fluxion, i. e., active con-
gestion, is to be separated {from the Zyperamia of stasis, a dis-
tinction which is also of clinical importance. Finally, those
causes are to be considered which do not act directly and imme-
diately, but which tend to excite a morbid predisposition.

Although many of the conditions, shortly to be considered in
detail, may unquestionably give rise to cerebral hypersemia, still
the question whether definite existing symptoms are actually
dependent thereon is often very difficult to answer; in short,
there is as much room for hypothesis here as in the case of cere-
bral anwemia, for experimental evidence sufficient to furnish a
sure guide to diagnosis is wanting. Let us consider, first, certain
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conditions which are generally admitted to be predisposing
causes.

A certain temperament, the so-called *“ Zabitus apoplecticus,”
is said to favor the occurrence of active congestion. We shall
discuss this supposed connection later in speaking of hemor-
rhage, and will only venture the statement here that it is neither
so frequently nor so unmistakably met with as is often sup-
posed—if indeed it exists at all. Experience seems rather to jus-
tify the conclusion that very fat and very muscular persons show
a greater predisposition to cerebral hyperzmia than persons of
normal nutrition : yet with the difference that in the fleshy class
the tendency is rather to stasis, in consequence of the disturb-
ances of respiration so common among them—with the muscular,
rather to active fluxion, in consequence of the unusually great
activity for which the heart is called upon.

Equally uncertain is the significance of the so-called plethora
wniversalis. Even admitting the fact that persons of the well-
known appearance indicated by this term are more likely to suf-
fer from dizziness, headache, tinnitus aurium, and the like, than
persons in health, yet we cannot but acknowledge, with Andral,
that it can by no means be regarded as proved that these symp-
toms are to be laid to the score of cerebral hypersmia. As he
remarks, such phenomena might well be due to a qualitative as
well as to a quantitative change in the blood circulating through
the brain (consisting, as he believed, in an increase of the red
corpuscles). To come to a definite opinion in the matter seems to
us as yet impossible.

The character of the diet used is more or less important in this
connection, but plainly only in so far as it affects the general
nutrition of the body, helping, in certain cases, to an abnormal
production of fat ; or, in others—together with the occupation of
the patient—to an unusual development of the muscular system.

It is certainly an error to attribute to aged persons a dispro-
portionate tendency to cerebral hyperzmia; the mistake has
plainly arisen from the confounding of this condition with
hemorrhage, the frequency of which in persons of advanced age
is due to a totally different set of causes. We have, to be sure,
no statistical evidence to offer, yet daily experience teaches that



40 NOTHNAGEL.—ANZEMIA, HYPEREMIA, ETC., OF THE BRAIN.

the affection is as common in (comparative) youth as it is in old
age; at the same time the relative frequency of the special varie-
ties of the disease (classified according to their etiology) may
vary at the different ages—the vaso-motor fluxions, for example,
being commoner in younger, the venous stases in older persons.

That hereditary predispositions exist, still requires demonstra-
tion. The assumption appears in so far justifiable that the
habitus apoplecticus and the plethora universalis may be, to a
certain extent, hereditary. Of still more uncertain significance
than the general causes which have just been considered are cer-
tain others, to which greater or less weight has been attached,
such as the influence of the seasons. The important element in
this influence is probably the action of the temperature—a
point to which we shall refer again below. At the moment we
need only recall the apparently surprising fact that, according
to the coincident, though not extensive figures of Andral and
Falret,' cases of cerebral congestion are more common in Hol-
land and in Turin during winter than during summer. The
statistics given by Hammond, from his own experience in 622
cases, tend to favor the same conclusion: between September
and November there were 110 cases; between March and May,
131; between June and August, 179 ; between December and
February, 202.  As to the importance of the part, if any, played
by the different winds, we have no reliable evidence.

The influences which are particularly active in producing
cerebral hypersemia might be grouped according to whether
they act temporarily or permanently, whether inside or outside
of the cranium. From a clinical stand-point, however, the
really important distinction is to be made between those which
excite active congestion (fluxion) and those which excite passive
congestion (stasis).

Let us first take up the causes of active hyperemia.

Of these, the chief consists in increased activity of the heart.
It is not necessary for this that the heart should be hypertro-
phied ; let a perfectly normal heart be, for any reason (emotional
excitement, etc.), urged to abnormal activity, and cerebral conges-

1 Quoted by Andral.
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tion, overfilling of the arteries and capillaries, may follow. It is
often believed that this result occurs more readily in case of
hypertrophy ; and this is said to be especially true of the so-
called idiopathic hypertrophies.

‘We have not been able to satisfy ourselves absolutely with
regard to this point; but it is easier to credit this than to believe
that the secondary hypertrophies, such as accompany valvular
diseases, should give rise to cerebral congestions. Under these
latter circumstances the extra strength of the hypertrophied ven-
tricle is sufficiently occupied in overcoming the abnormal resist-
ance which is presented to it. On the other hand, the case is
evidently somewhat different with hypertrophies following con-
traction of the kidney, which might certainly be supposed to act
as a predisposing cause of temporary active congestions.

The clinical phenomena impel us to seek the cause of ac-
tive congestion, in other cases, in affections of the vaso-motor
system.

It sometimes happens—occasionally with men, oftener with
plethoric and nervous women—that dizziness, headache, etc.,
occur in connection with attacks of flitting heat and redness,
sometimes passing almost into cyanosis, in the region of dis-
tribution of the carotid, at times without emotional excitement
or other demonstrable cause.

This condition is often entirely unattended, as I have observed,
by palpitation or changes in the pulse.

To explain these cases, one is obliged either to assume that
certain nerves having the functions of directly dilating the blood-
vessels, whose existence has been, to say the least, shown to be
probable, by the experiments of Schiff and Goltz, are excited to
action, or else that a reflex paralysis of the vaso-motor nerves
has taken place, an occurrence which has been experimentally
demonstrated to be possible. Whether any affection of the
depressor nerves ever helps to produce the effects in question
cannot be stated with certainty, though at the same time we do
not consider that too much weight ought to be attached to the
negative results of the few experiments of Jolly, who failed to
observe increased vascularity of the brain after irritation of the
depressor.
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We agree entirely with Basch,! in his opinion that the so-called vertigo e
stomacho leso is not to be laid invariably to cerebral anwmia, but that some cases,
if we may be guided by the clinical phenomena, are probably due, to speak in
general terms, to reflex cerebral congestion. Bouchut? considers that a group of

simulating meningitis may arise from a congestive affection
of the brain.
A number of writers, especially Mollendorf,® and 0.

Berger,? have tried to show, also, that one form of migraine s caused by a unilateral,
neuro-paralytic, cerbral hypereemia, There is certainly much to be said in fayor
of this view, although absolute proof is wanting.

That medicaments may induce an intracranial congestion,
though oftener asserted than proved, is yet, for certain drugs,
beyond a doubt.

At the same time, the symptoms due to hypersemia, under
these circumstances, are usually entirely overshadowed by the
effects of the direct action of these poisonous agents upon the
cerebral tissues.

In opposition to the usual assumption, that various narcotics,
especially opium, belladonna, and hyoscyamus, excite cerebral
congestion, we feel bound to state that this is by no means cer-
tain.  On the other hand, as regards alcokol, direct proof of such
an action has been furnished by the experiments of E. A. O.
Neumann, indirect proof also by those of Kremiansky.® A still
more marked hyperzmia than that induced by alcohol seems to
follow the inhalation of nitrite of amyl (Richardson, Brunton,
and others). In this case it is due, however, not to active fluxion,
but to paralysis of the vascular nerves.

Prolonged and intense mental activity is also usually regarded
as a cause of cerebral hyperemia. Although we are not in a
position to deny this, in face of the direct statements of such an
observer as Andral, and indeed in face of the results of post-
mortem observations (Niemeyer), still it appears to us highly im-
probable that the symptoms which attend this excessive mental

! Ueb, den Magenschindel u. verwandte Zustinde. Wien. med. Presse, 1873,
* Des névroses congest. de lencéphale. Gaz. des Hop. 186,

3 Ueb. Hemicranie. Virch's Arch. 41, Bd.

4Die Pathol. d. Sympathicus. Berlin, 1873.

¢ Zur Pathogenese d. Hemicranie. Virch's Arch. 59, Bd.

©Virch's Arch. 1868,
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action are exclusively, or even mainly, due to cerebral hyperze-
mia. Is it not far more probable that the unusual activity of the
ganglion-cells themselves ought properly to be held responsible
for these symptoms, though the manner of its action is as yet
unknown ?

The ion, that the direct impi of the sun’s rays upon the head
may excite an active congestion, is universally accepted as fact. That this assump-
tion is probably correct, is true enough, but it is by no means proved. When the
cerebral symptoms, apparently due to the heat of the sun, occur, as is the rule, in
the course of bodily exertions, the increased activity of the heart excited by the
latter is surely to be taken into account as a possibly important factor.

Again, as for the cerebral congestion from which the well-known group of
symptoms characterized as “sun-stroke™ or “ heat-stroke,” were formerly assumed
without question to arise, it has been placed beyond doubt that the direct influence
of the sun has nothing whatever to do with its production, and that the hyper-
@mia discovered after death is venous in character, and a secondary phenomenon,
i i upon a diminished power of activity of the heart. Both
clinical and experimental observations (Obernier!) have shown that the cause and
nature of sun-stroke are to be sought in the abnormal increase in the temperature
of the body, which exerts its effect in a manner not to be described here.

Following the indication furnished by this discovery of the
nature of sunstroke, we are at liberty to conclude, as has already
been shown by Liebermeister,’ that the cerebral symptoms in fever
are only to a limited degree, if at all, dependent upon cerebral
hyper@mia. It was formerly assumed as an axiom that in high
fever, as for example in typhoid, scarlatina, pneumonia, and the
like, active cerebral congestion occurred as a matter of course;
no proof of this was ever given, but it was inferred from the
turgor faciei, and because no other explanation of the cerebral
symptoms could be suggested. Now, that we know, through the
observations of Heidenhain and others, that the cutaneous circu-
lation in fever is of a different character from that of the interior
of the body, and that the turgescence of the face does not indi-
cate a corresponding condition within the brain; and now that
we are able, with more than probable correctness, to refer the
symptoms in question to the abnormally elevated temperature,

! Der Hitzschlag. Bonn, 1867.
?Ueb die Wi der febrilen i . Deutsch. Arch. f. Kkl
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—we need not, ad %oc, assume a cerebral congestion, and may
fairly regard it as at least unproved that fever gives rise to such
a condition.

Finally, much light is thrown upon the etiology of congestive
hypermia by a study of those cases in which blood is deter-
mined to the head in consequence of partial or complete shutting
off of the arterial blood current from other parts of the body—
the so-called Ayperemia from collateral fluxion. We do not
refer here to that form of collateral fluxion which occurs in con-
nection with circumscribed diseases of the brain, such as throm-
bosis and embolism, hemorrhage, abscess and tumors, which will
be treated of in another place. But there are other morbid
affections which are often followed by hyperzmia within, and
especially erysipelas capitis.

Those cases are also of great clinical importance where, from
causes at present not understood, the blood-supply of various
parts of the body, now one, now another, and among them the
brain, becomes temporarily increased ; persons subject to these
attacks are sometimes plethoric, sometimes not. Well-marked
typical cases of the kind, such as the one described by Andral
(Clin. Méd., V. éd., p. 269), are met with, to be sure, but seldom ;
but, on the other hand, we often see patients who suffer for a
while with frequent attacks of nose-bleed, then complain of dys-
pneea, with or without palpitation, after the subsidence of which
the symptoms of active hypersemia of the brain make their
appearance. At other times the symptoms of cerebral conges-
tion attend the cessation of normal or pathological secretions,
of regular losses of blood : thus it may occur on the stoppage
of hemorrhage from piles ; sometimes from suppression of the
menstruation, or in the climacteric period. The symptoms in
these cases, almost without exception, are of the lightest kind.

The anatomical conditions are more distinct in those cases
where there has been a demonstrable occlusion of certain large
arterial districts: a pregnant example of this is the hyperzemia
on one side of the brain which follows ligature of the opposite
carotid ; sometimes it happens that the symptoms point to an
affection on the same side with the ligature.

This is the place to speak also of another influence which gives rise to cerebral
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symptoms believed to be due to a collateral hypermemia, viz., that of severe cold.
We would not deny that this may effect a repulsion of the blood from the surface
of the body towards the internal organs. At the same time, it is not known with
certainty that the blood pressure is thereby made to rise; there is rather reason to
think that the power of the heart is diminished, which would be likely to causc
venous stasis.

When, however, the results of experiments are taken into account, especially
those of Horvarth,! who found, as a consequence of the cooling down the bodies of
animals, that the temperature of the blood in the carotids diminished as well as.
that of the rectum, it cannot but be belicved that hypermmia (whether venous or
arterial) plays but an unimportant part in exciting the cerebral symptoms which
follow exposure to severe cold. On the other hand, the lowness of temperature
of the blood circulating in the brain must, we think, be regarded as the chief factor
in their production.

Much clearer, and, as a rule, less open to question are the
etiological relations of the Ayperemia by stasis. Venous stasis
in the region supplied by the vena cava sup., including of course
the brain, must always occur when any obstacle exists to the
free passage of blood from the right ventricle, whether from a pre-
existing overfilling of the pulmonary arteries, or from an actual
diminution in capacity of the lesser arterial system—the intra-
cranial stasis forming one part only of the general venous con-
gestion.

At the same time experience has shown that such a stasis
occurs much more readily in the vascular system of the inferior,
than in that of the superior cava—the former sometimes giving
ise to wellmarked symptoms before the latter has betrayed
itself in any way.

Among the special morbid processes which cause the condi-
tion just mentioned, the most common are certain diseases of the
lungs, such as the emphysema of Laénnec, large pleuritic effu-
sions, extensive pneumonias.

It scarcely ever happens, unless through accidental complica-
tions, that venous hyperamia of the brain accompanies phthisis,
no matter how great the mass of the destroyed lung—and this
simply because the disease, from its long duration, has excited a
condition of general anzmia.

Certain affections of the heart, such as stenosis of the left

| Various communications in the Ctrlbl. . d. med. Wissensch. Jahrg. 1870187
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venous orifice and insufficiency of its valves, act in the same
manner as the pulmonary diseases mentioned.

In all these cases the stasis comes on—as need not be demon-
strated at length—only in case the compensatory hypertrophy
of the right ventricle has not yet become sufficient to overcome
it, or has ceased to be so. Thus in the last stages of aortic dis-
ease, or in case of large pericardial exudation, venous hyper-
2mia of the brain may oceur, though, to be sure, not in the typi-
cal form, but conjoined with anzmia. Tricuspid insufficiency
may give rise to such stases even more readily than the valvular
lesions already mentioned.

It is plain that venous hyperseemia of the brain will always
attend any interference with tke passage of blood through the
Jugular vein. If the vessel of one side only is closed, its work
may, after a time, be done by that of the other side. We need
not speak in detail of all the possible anatomical conditions,
tumors in the cervical regions, etc., by which these effects may be
produced. One class of cases alone claims our special attention :
those of suffocation.

From the earliest times marked cerebral hyperzemia had been
held to follow throttling, compression of the jugular veins, and
of the trachea. Ackermann was led, in consequence of experi-
ments of his own, to oppose this view. He was only able to dis-
cover a temporary cyanosis under these conditions, and that only
when the strangulation was not at once complete, or when the
respiration alone was cut off; this was followed invariably by
an@mia of the brain. Jolly confirmed the latter part of the
observation, but found that the anzmia only made its appear-
ance at death, while hypermia was present so long as life
endured. Further experiments are needed to decide this ques-
tion. If the justice of the earlier assumption is maintained, then
not only the closure of both jugulars, but also stenosis of the
laryna must be reckoned among the causes of venous cerebral hy-
perzemia. This must, of course, happen much oftener in the acute
forms of this condition (croup, cedema of the glottis, presence of
foreign bodies) than in the chronic. The influence of thrombosis
of the sinuses, which may also constitute the cause of venous
stasis, will be treated of in a separate chapter.
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The foregoing are, however, not the only causes of venous hy-
periemia of the brain. There are still a number of influences
which are rather transitory in their action, such as all forced
expiratory efforts made with closed glottis. The venous stasis
in the parts supplied by the superior cava, which attends attacks
of coughing, is familiar to all, occurring especially when the
coughing comes on in severe paroxysms, as in tussis convulsiva,
in emphysema, etec.

Violent screaming, and long-continued blowing of wind-
instruments has a similar effect ; further, powerful compression
of the contents of the abdomen, such as occurs in efforts to empty
a constipated bowel, or during child-birth. The cerebral hyper-
@mia attending the second stage of an epileptic attack also de-
serves mention here. Whether the dilatation of the stomach by
food can have any effect worth naming on the intracranial circu-
lation is not yet definitely settled; while some observers (for
example, Durham) judge from the symptoms that anemia is
present, others from the same evidence (for other indications are
wanting) that there is hyperzemia ; we share in the latter view.
Finally, the influence of the position of the body is to be men-
tioned—every position, in which the head is lower than normal,
exciting naturally hyperzmia of the brain.

Pathological Anatomy.

The symptoms during life and the post-mortem appearances
do not always stand in direct proportion to each other. Slight,
transitory hyperaemias of the brain, especially those of the active,
arterial kind, may disappear without leaving a trace of their
presence, just as often happens in other parts of the body.
Further, the same may be true of the venous stases as well as
of those due to suffocation, as has already been pointed out.
Ackermann and Jolly, though disagreeing with each other in
certain points, were both led by their experiments to the same
conclusion, that the brain after suffocation appears after death
an@mic ; and the former declares that, even when an appearance
of congestion is found, this is due partly to post-mortem hypo-
stasis, partly to the greater tendency to diffusion possessed by
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the blood after suffocation. On the other hand, as numberless
observers have stated, large collections of blood are often found
in the dependent parts of the skull cavity—which in case of
dorsal decubitus will be the occipital fossa—generally enclosed
in the veins and sinuses, which has made its way there under
the influence of gravity, either post-mortem or even during the
last few days of life, in the opinion of some of the older writers,
and latterly of Laborde,' the same thing being held to occur
also with the lungs.

Hyper@mias of this kind are fairly to be considered, from
their position, as post-mortem phenomena. Again, attention
may be called to the fact, that a normal, moderate fullness of
the veins is often regarded by novices as a pathological appear-
ance ; yet, in speaking of cerebral anwmia, we mentioned that
even here the veins appear tolerably well filled.

Even in the severer cases of hypersemia, in case it has not
lasted too long and become fixed, the venous form is much more
easily recognizable after death than the arterial. Even in the
tissues over the cranium the amount of blood is often found to
be abnormally great.

‘When the calvarium is removed, drops of extravasated blood
from ruptured vessels are observed on the dura. The veins of
the dura stand out flushed with blood, still more those of the
pia; the choroid plexuses and the sinuses are similarly crowded
with blood.

In the intenser forms of hyperzmia, in persons of middle age
or below, the brain is found swollen, and pressed against the
dura, and the gyri flattened.

The brain-tissue, especially the gray substance, is altered, of
a darker color than normal, and drops of blood make their ap-
pearance in greater or less abundance on the cut surface ; this
occurs especially in the white substance, although the general
darkening of color is there but rarely seen. The perivascular
spaces disappear (according to Golgi).

Much more pronounced are the changes which frequently
recurring active hyperzmias or chronic stases leave behind them.

! Lo ramollissement et la congestion du cervean, Paris, 1866
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These changes affect, in the first place, the vessels themselves.
After venous stasis the veins are found enlarged and tortuous,
especially those on the surface of the brain and in the pia. After
arterial congestion the small arteries also remain dilated. In
both cases even permanent small aneurysmal dilatations may be
formed, especially on the capillary vessels, as Ecker,' Schroeder
van der Kolk,* Hasse, Laborde, and others have shown.

Strongly marked hypersemia may also cause small capillary
lemorrhages, whose position is indicated post-mortem by minute
yellow or yellowish-red points. Furthermore, Charlton Bastian®
calls attention to diffused collections of amorphous blood-pig-
ment, which lie along the vessels, in the perivascular spaces, and
in his opinion point with certainty to the previous existence of
hyperzemias of long standing. It has not yet been discovered
just how the blood-pigment gets outside the vessels in these
cases.

Since it is well known that the abnormal fullness of the ves-
sels is associated with an elevated blood-pressure, it is entirely
comprehensible that a fransudation of the blood-serum should
also occur. In this way edema of the pia, swelling of the
chioroid plexuses, and increase of the ventricular fluid is produced.
The question whether the hyperzmia can go over into inflam-
mation, which was formerly answered categorically in the affirm-
ative, later called again more and more in question, need not be
discussed at length, in view of our present acquaintance with the
theory of inflammation. As a further consequence of hyperzmia,
cerebral atrophy may be developed, probably in consequence of
the capillary ansemia and accompanying disturbance of nutrition
to which the pressure of the fluid transuded (according to the
laws of the intra-cerebral circulation above described) under the
elevated vascular tension, gives rise.

Since the observations of Durand-Fardel, the condition de-
signated as état criblé has also been usnally regarded as a conse-
quence of long-standing hyperemia. This sieve-like appearance

1 Diss. de cerebri et med. spin. system. vasor, capill. ete. Trajecti ad Rhenum, 1853.
20ver het. .. .verlengde ruggermerg, etc.
s Congestion of the Brain, in Reynolds's System of Medicine.

VOL. XIL—4



50 NOTHNAGEL.—ANEMIA, HYPERAEMIA, ETC., OF THE BRAIN.

of the brain is characterized, as is well known, by the presence
on the cut surface of numberless round or oval openings, some-
times aslarge as a pin’s head. These holes were formerly referred
entirely to enlargement of the small vessels; but Bizzozero, Golgi,
Bastian, and others have proved that they depend still oftener
upon dilatation of the perivascular lymph-sheaths. These dila-
tations are met with principally in the white substance of the
hemispheres, in the corpora striata, and the optic thalami.

They are oftenest found at the autopsies of elderly persons
and of those who have suffered from stasis of long duration.

The question as to the occurrence of partial hyperemias still
remains to be discussed.

The clinical symptoms seem at times to require the assump-
tion of this pathological condition. Anatomically its existence
may at times be demonstrated—as, for example, in the neighbor-
hood of new-growths, localized inflammations, and the like, and,
further, where local stases follow in the train of local obliteration
of vessels.

It is, however, quite another question whether active conges-
tions can limit themselves to one side or circumscribed regions
of the brain.

It has mever been anatomically proved to our satisfaction
that this is possible, nor have we been able to convince ourselves
of the fact.

In the cases reported by Calmeil for instance (1. c., Tom. L.
8th and 9th Obs.), where the vascular injection on one side was
greater than that on the other, inasmuch as no symptoms, such
as might have been due to this condition, had been observed
during life, it may fairly be referred to a post-mortem hypo-
stasis. In Andral’s cases, on the other hand, where well-marked
unilateral symptoms had been present (Clin. Méd., T. V., 2d and
3d Obs., pp. 221 and 227), no difference was found as regards the
intensity of the congestion between the two sides of the brain.

Nevertheless, reasoning from analogy, the possibility of such
an occurrence seems to us entirely admissible. Since it is Ppos-
sible that circumseribed regions of the face may redden under
emotional excitement, why should not the same be true of the
brain ? There is at least no convincing argument to be adduced
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against this view. We find, moreover, that it was expressed by
Rostan,' and still more emphatically by Graves.

Bzperimental Investigations

have been made unfortunately only in very limited number, and
they have reference, of necessity, only to venous hypersemia
following an interruption to the return of blood from the brain.

Landois found, with rabbits, that under these circumstances
a diminution in the rapidity, sometimes even complete cessation,
of the heart’s action (from irritation of the vagus-centre), occurs.
When the slowing has reached its maximum, general convulsions
come on, as in consequence of cerebral ansmia ; synchronounsly
with this appear the symptoms of irritation of the vaso-motor
centre (general contraction of blood-vessels and tense fullness of
the heart). Hermann and Escher also succeeded with cats,
though they failed to do so with rabbits, in exciting epileptiform
convulsions by completely checking the return of venous blood
from the brain. These convulsions were preceded by dyspneea,
and were to be distinguished from those of ansemia only by
their somewhat tardier beginning.

Jolly has further shown that, with dogs, even the simple
compression of the jugular veins causes an increase of the intra-
cranial pressure.

We have already called attention to the experiments of Ack-
ermann upon the effects of suffocation.

Symptomatology.

Although the occurrence of cerebral hypereemia has long
been assumed, and various symptoms have been referred to it,
yet it is, for several reasons, much more difficult to describe the
Jatter systematically than it is those which are indicative of
cerebral anzemia, with which our acquaintance is so much briefer.
First of all, we have no sufficient experimental evidence to enable

' Léon Rostan, Recherches sur le Ramollissement du Cerveau, etc. Paris, 1823,
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us to decide with certainty just what symptoms are really char-
acteristic of hyperemia ; with regard to the passive form, a few
experiments are recorded, as we have seen; but as regards the
active, absolutely none.

Next to be mentioned is the want of proportion, of which we
have spoken, between the clinical and the post-mortem phe-
nomena.

Finally, cerebral symptoms have often been referred to hy-
persemia, which have had nothing whatever to do with it, to the
complication of its proper symptomatology. Thus, Andral has
described not less than eight forms of the disease, certain of
which, as the analysis of his cases shows, are surely not pure
instances of cerebral hyperzemia—if, indeed, they deserve the
name at all.

To base the assumption of different pathological conditions
upon differences between single, relatively prominent symptoms,
is, in our opinion, an entirely arbitrary method of classification.

The only allowable distinction seems to us to be the clinical
one between Zight and severe cases, the former being by far the
more common of the two.

Sketch of the lighter jforms.—The patients, who may be
young or old, of plethoric appearance or not, complain of quite
severe dizziness, of pain in the head, and a sense of confusion.

These symptoms may recur off and on, lasting from half an
hour to an hour, or may persist for one or more days. During
this time the patients are often excited, sensitive to light and
noise ; their temperament seems changed ; they appear peevish
and irritable ; the intellectual functions become impaired ; they
are forgetful and unable to work. Hammond lays great stress
upon the existence of sleeplessness, as one of the earliest and
most important symptoms.

The face is sometimes reddened or even livid ; the arteries
of neck and head beat forcibly, although there is not necessarily
palpitation of the heart; a sense of flying heat shoots over
head and neck. Sometimes nausea and a tendency to vomit
comes on, but very rarely actual vomiting. Such is the light
form of active congestion.

If the cerebral hyperzemia is due to venous stasis, for example,
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in consequence of heart disease, the patients suffer, as above,
from dizziness, tinnitus aurium, confusion of ideas, and a dull
sense of oppression in the head, and, as before, the face is red-
dened (of course in consequence of the abnormal fullness of the
veins), but the mental excitement and excitability are wanting ;
and instead, there is a certain mental torpor with a tendency
to sleep ; the beating of the arteries is also absent, and all these
symptoms are more continuous than those mentioned above, and
not paroxysmal.

That these lighter groups of symptoms stand in mediate or
immediate connection with cerebral hyperzmia is beyond ques-
tion. It is, on the other hand, not so clear that all the other
symptoms whose presence is said to characterize the severer
forms of cerebral hypersemia are really always dependent upon
this alone ; such are : delirium, attended with attacks of actual
mania, coma, convulsions, paralysis, fever, and finally all the
signs of meningitis.

We think it wiser, therefore, not to treat of these symptoms
as representing different types of the disease (hyperemia apo-
plectica, epileptica, maniaca), but to discuss them singly on their
own merits.

A comparison of the symptoms of cerebral hyperzemia with
those of cerebral anwmia discovers points of likeness, which are
so striking that they explain how it happened that the two con-
ditions were formerly so often confounded one with another ; in
both we meet with derangements of the sensorium, the organs of
special sense, the sensitive and motor nerves.

Disturbances of the sensoriwm.—Even the earlier writers
(Hope, for example) lay stress upon the fact that of the various
mental disturbances occwrring in hyperzmia, those with the
character of exaltation belong rather to the active, those of the
nature of depression, on the other hand, rather to the passive
form of the disease.

For the majority of cases this is true enough, though the rule
is not universal. As regards symptoms of mental irritation, the
patients, in the lighter forms, are excitable, fretful, restless;
during the continuance of the hyper@mia sleep is insufficient,
and disturbed by dreams ; yet the faculty of speaking and act-
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ing intelligently is not lost. With the disappearance of the
an@mia the normal state returns.

That a certain garrulousness, a restlessness of such a kind
that the patients talk and behave unnaturally, get out of bed at
night and move about their effects aimlessly, and the like—a
condition described by Durand-Fardel as occurring among the
aged—is to be referred to cerebral hyperzmia, seems to us a
matter open to great doubt, certainly as not proved.

We have already stated it as our opinion, with regard to the
matter of febrile excitement (delirium, ete.), that its connection
with cerebral hyperemia is difficult to demonstrate. On the
other hand, there are certain conditions of mental exaltation
whose occurrence is hardly to be explained otherwise than by
supposing them to be due to cerebral hypersemia. The patients
are delirious, excitable, and may even fall into aftacks like
those of mania. The following case, observed by me through a
considerable period, is a good example of the kind :

A shoemaker, fifty-seven years of age, born of healthy
parents, had been subject since his fourteenth year to periodic
attacks of slight excitement. Up to his twentieth year he suf-
fered often from ‘‘rush of blood to the head,” with a sense of
fullness, heat and pain in the head ; a nose-bleed always brought
him relief. From his twentieth year to the present time he has
been seized from time to time with peculiar paroxysms of excite-
ment, recurring at first every four, then every six or eight weeks,
latterly four or five times yearly. The nature of these attacks
is as follows : The patient is seized with intense palpitation of
the heart, accompanied by a sense of oppression, a feeling of
heat rises to the head, specks appear before the eyes, tinnitus
aurium comes on, yet the force of the heart’s action is not in-
creased, and there is no dizziness. The face becomes somewhat
reddened, but not excessively so.

"The patient then falls into a curious state of bodily and
mental excitement and irritability, wanders restlessly around, not
only in his chamber, but through the entire village, refuses to
work, becomes excessively unruly and pugnacious, cries out
and rages about, but withal has no real delusions. This state
persists for a few hours or days. The drinking of large quan-
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tities of water procures the patient a degree of ease; but it is
especially striking how quickly the symptoms fade away after
venesection. The physician in charge has therefore been in the
habit of drawing regularly a small quantity of blood, varying
{rom 150 to 300 grm., and has had to repeat this treatment with
nearly every attack for the past thirty-four years. The patient
himself would not suffer it to be omitted, even if the physician
desired it, but would insist until the venesection was performed,
and the customary relief obtained. Except for the fact that the
patient makes the impression of a person with rather limited
mental calibre, there is nothing abnormal to be observed about
him, and, especially, not a trace of mental excitement to be seen
during the intervals between the attacks.

In other cases the patients have actual delirium and well-
marked delusions. On the other hand, we would most emphati-
cally warn against the fashion of referring permanent states of
mental excitement or depression of every kind to an®mia and
hyperzemia of the brain.

The habit of doing this is greatly in vogue at the present
day. That changes in the circulation may exert an influence
upon the mental functions, has been placed beyond question,
and has been uniformly affirmed by us, as in these pages ; never-
theless no proof has yet been given that, by themselves, such
changes can cause permanent symptoms of mental disease ; and
if anatomical alterations are mow and then discovered after
death, it can by no means be affirmed that they are primary
and not secondary in nature. Under certain conditions, stales
of mental depression are also to be met with as symptoms of
cerebral hyperemia—the patients appearing dull and listless, and
inclined to vest and sleep. The mind is confused, and distinct
thoughts and perceptions are impossible. This is seen, in par-
ticular, in cases of passive stasis, due to certain diseases of the
heart, and the like; and under these circumstances this con-
dition is likely to persist for some time. It may be produced
transitorily, at will, by the energetic performance of such move-
ments as hinder the return of blood from the brain.

A special form of cerebral hyperzmia has been recognized
under the name ‘“apoplectic.”’ Boerhaave speaks of an apo-
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plexia e plethora ; and in France the same condition is known
as coup de sang.

After lesser symptoms, pointing to a disturbance of the sen-
sorium and the nerves of special sense have gone before, some-
times indeed suddenly and without premonition, the patient
falls into a state of coma. After a period, varying from a few
minutes to half an hour or twenty-four hours, he awakes, is
confused, his speech is slightly labored, but otherwise he shows
1o sign of paralysis, and he returns gradually to a normal state.
The consciousness is not always totally lost; sometimes the
patient answers loud calling by signs, and even attempts to
answer in words, though his speech is confused and labored. In
other cases, such patients, though they may never have shown
symptoms of disturbance of the nervous system, do not wake
up, but die in the coma, and the autopsy reveals nothing but
pronounced hyperemia. Cases of this latter kind (known as
apoplexia serosa among the older physicians) are not common,
but there can be no doubt that they occur; Andral, for instance,
described a typical instance of the sort (1. c., p. 218), and Ham-
mond speaks of two. We should be all the more careful for
this reason about making the diagnosis of *‘congestive apoplexy™
in case of the occurrence of the transitory symptoms above de-
scribed.

‘We would not deny that typical forms of active hyper-
@mia may give rise to these transitory symptoms, but we can-
not but doubt whether the occurrence is so very common as has
been believed. For my own part, I entirely agree with Trous-
seau, who was the first to give a decided opinion in this matter,
when he says that the greater number of the cases of so-called
congestive apoplexy are to be regarded in reality as rare, one
might say anomalous, forms of epilepsy. At any rate, I can
say, for the majority of the cases of this kind that have come
under my own care, that after being subjected to careful and
prolonged observation, they have shown themselves to be cases
of unquestionable epilepsy.

For the arguments in support of this view, we refer the
reader to the chapter on Epilepsy.

Among the disturbances of the sensorium is to be classed



HYPERZEMIA OF THE BRAIN.—SYMPTOMATOLOGY. 57

another symptom, one of the commonest in hyperzemia, namely,
dizziness. 1t is rarely wanting, is, in many of the lighter
cases, one of the most prominent symptoms, one also which is
among the most distressing to the patient, and occurs as one of
the prodromata—where such exist—of the severer forms of the
disease. We would at the same time mention that this symp-
tom seems to us to belong rather to the cases of active conges-
tion than to those of passive hypersemia.

The disturbances in the sphere of the special senses, also
exceedingly common, are, in kind, identical with those which
attend an@mia. Here, as there, the optic and auditory nerves
are the ones affected, as is indicated by the appearance of
specks and sparks before the eyes, temporary darkening and
dimming of the visual field, hallucinations of sound, ringing
and buzzing in the ears, diminution of the acuteness of hearing.
There is sometimes, in cases of congestive hypersemia, an abnor-
mal sensitiveness to visnal and auditory impressions, such as a
bright light and the like, but whether it is due to excessive irri-
tability of the peripheral apparatus or of the sensorium is uncer-
tain. It is to be remarked that although one or the other of these
affections of the nerves of special sense is almost invariably to be
met with in hypersemia, no matter of what variety or intensity, a
complete loss of function—analogous to the amaurosis of anze-
mia—never occurs, or at least no such cases have come to our
notice.

Disturbances in the sensitive sphere are—except for head-
ache—of rather rare occurrence in hyperzmia. Now and then
such patients complain of a temporary sensation of ¢ going to
sleep” or of formication in one extremity, or in the region of
distribution of a certain nerve. Hammond claims to have demon-
strated, with the sesthesiometer, paresthesia, increase in size of
the circles of dispersion. Real pain is complained of only in the
head. Yet even headache is not always present. The patients
often complain of a dull, scarcely to be called painful, sensation
of confusion in the head.

The pain, as a rule, is of moderate severity, and distributed
uniformly over the skull; it happens but rarely that it is
unbearably severe.
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Disturbances in the motor sphere, irritative as well as para-
lytic in character, are also met with in cerebral hy persemia.

Unfortunately, owing to lack of sufficient help from experi-
mental physiology, the exact relation of these symptoms to
distinet pathological states is not so clearly understood as it is
when they accompany angmia. Omitting familiar preliminary
descriptions, we will speak first of convulsions. Most common
are the cases in which, among the regular symptoms of active
congestion (marked vascular injection, tinnitus aurium, dizziness,
sense of slight confusion, ete.), localized, momentary twitchings
of the muscles of the face, or of one of the extremities, occur.

Neat in order are those cases where, after the lesser symp-
toms of congestion have come and gone, sometimes indeed all of
a sudden without their occurrence, either with or without an
external cause, the patients become suddenly comatose (apo-
plectic), and are attacked with universal, typical, epileptiform
convulsions, after which they either remain for a time somnolent
or in a state of great mental confusion, or they fall into an
almost maniacal condition, from which they gradually recover.
Finally, a class of cases has also been regarded as cerebral
hyperzmia, where the patients have been seized with general
convulsions unattended with loss of consciousness (Andral and
others). . That convulsions of the first and second variety may
arise from cerebral hyperamia, we consider to be beyond ques-
tion. We are, however, just as fully convinced that many of the
cases, which are considered, in practice, and cited in literature, as
being of this kind, are really cases of epilepsy ; and for the con-
vulsions of the third variety, we would regard the diagnosis of
simple cerebral hyperzmia as very exceptionally admissible
(compare the following chapter, on Pathology). For the differ-
ential diagnosis between epilepsy and simple cerebral hyperzmia,
we would refer the reader again to the chapter upon Epilepsy.

Paralytic symptoms are rare, though they do occur now and
then. In the lighter cases they are entirely wanting, unless the
temporary sensation of general feebleness is to be regarded as
of this nature, a condition that, in fact, seems to point rather to
enfeeblement of the power of innervation than to a disturbance
within the motor nerve tracts.
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In case of more violent attacks, a patient sometimes complains
of a certain weakness and a feeling of heaviness in some of the
fingers in one extremity or in an entire half of the body ; most
frequently of all it happens that there is a certain awkwardness
in the use of words, or even, for a moment, a complete loss of the
power of speech. Along with these motor disturbances are found
the sensitive disturbances already mentioned, a feeling of for-
mication and numbness. These symptoms, as a rule, pass away
in the course of a few hours or days; but they may, on the
other hand, develop into a complete hemiplegia. Rochoux,
Rostan, Andral, Graves, and many others have recorded such
cases, and they are in fact not so very uncommon.

It is scarcely possible to suppose that hemorrhage could have
taken place in cases where the paralysis disappears even after a
few hours, and especially when it passes away rapidly, as
Graves describes ; furthermore, the results of autopsies directly
contradict such an assumption. Now and then, indeed, extra-
ordinary cases are reported, where, in apparent contradiction to
physiological laws, hemiplegia occurs without any loss of con-
sciousness, and others where the autopsy shows a perfectly
equal congestion of both hemispheres, an anatomical condition
the reverse of what we should expect to find. We instinctively
ask in cases such as these, which at best are rare, whether some-
thing was not overlooked in the autopsy. We append, in illus-
tration, a case of this kind observed by ourselves, where the
diagnosis is to be made only with the greatest difficulty :

M. K., four years old; a very delicate child. One aunt suffers from migraine;
otherwise no marked hereditary tendency to any nervous disease.

Health good in early life. A short time ago it had an attack of erysipelas on
the left thigh, with enlargement of the glands, in consequence of a slight erosion,
ending four weeks ago, however, in complete recovery. On November 17, 1873,
the patient walked out of doors, complaining only of suffering to an unusual
degree from the cold. After returning home, it seemed as well as ever, until after
three hours, when it began to behave strangely, became silent, speaking only a few
words, and, finally, towards half-past six o'clock fell into a state of complete
coma.

TImmediately afterwards its father (himself a physician) discovered that the
right arm and leg were completely paralyzed. At the same time convulsive move-
ments came on, which will be described more exactly hereafter, lasted twenty
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‘minutes, disappeared, returned about a quarter of an hour later, again disappearcd,
to return a third time, the whole occupying about an hour and a half.

When I saw the child, at about eight o'clock, it lay on the back, in complete
coma, or, at any rate, not responding to calling, pinching, ete., with head and face
turned somewhat to the left, and both eyes turned likewise to the left. The left
pupil was greatly dilated, the right apparently of normal size, or below. From
time to time the eyes were rotated as far as to the median line, but never to the
right, then to return immediately to their previous position.

There was no facial paralysis. The extremities on the right side lay quite
relaxed (when not in convulsive action), and, when raised, fell like dead-weights
again; those of the left side offered the normal resistance.

With momentary intervals of rest, the muscles of the right side of the face and
the cxtremities of the right side were the seat of constant convulsive twitching, half
choreic, half clonic, in which also the muscles of the right side of the trunk tool
part. The length of the intermissions was about half a minute. After the third
attack, which lasted about twenty minutes, the convulsions ceased completely ; the
patient opened its eyes, as if startled, and appeared to hear calling. Quarter of an
hour later it moved the right leg, though with difficulty.

During the conyulsions the action of the heart was very rapid; afterwards
normal.

No disease of the heart or lungs was to be found.

On the following day (18th November) the child was mentally perfectly clear,
and quite merry. The movements of the right leg and the right arm were perfectly
normal ; but the pressure with the right hand was feebler than with the left. On
the following day no symptoms remained which could recall the severe attack
through which the patient had passed. Up to the present time—a year later—there
has been no recurrence of the symptoms, and the child has, in fact, been perfectly
well.

Besides the conditions deseribed, others are occasionally met
with which differ greatly from each other, and may be present
or not, according to the particular form and cause of the hyper-
semia. The most prominent among them concern the circulatory
apparatus, and, indeed, properly speaking, a case of cerebral
hyperzmia is incomplete without them. The greater number of
these disturbances of the circulation stand, etiologically, on the
same footing with the cerebral symptoms ; exceptionally only
are the former secondary to the latter.

In cases of active congestion the patients complain, though
not invariably, of palpitation of the heart, accompanied with a
sense of oppression ; the impulse of the heart is often increased
in strength, and its action more rapid ; the pulse is, therefore, as
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a rule, more rapid, fuller, and more resistant; the carotids pul-
sate strongly. The face becomes reddened, and a sense of heat
rises to the head. It deserves, however, to be expressly men-
tioned that this vascular excitement and congested face are not,
always present, even in cases of active hypersemia. In cases of
passive hyper@mia, of course, a totally different state of things
prevails, the veins being overfilled, and the face swelled and
cyanotic. The character of the pulse and the heart’s action will
manifestly differ in accordance with the etiological moments of
the case.

We would refer in this place to a variety of cerebral hymer-
@mia which has been described as the febrile form.

Among adults we have never seen a case which would have
necessitated such a diagnosis.

Such cases sufter, according to the accepted deseription, from
headache, delivium, fever (hot, dry skin, thirst, febrile urine),
and from constipation. The symptoms gradually subside after
some hours or days.

‘Whether this state is to be regarded as simple cerebral hyper-
@mia, as is done even by so careful an observer as Hasse, seems
to us to be a question which is by no means definitely settled.

With children this febrile form of cerebral hyperemia is
believed to occur much more often. In addition to the symp-
toms described, it is said that there is often sommnolence, and
that the attack begins with vomiting, sometimes even with
retardation of the pulse. Bouchut describes cases of this kind,
resembling meningitis, as ‘‘ congestion-neuroses of the brain.”
Are they really to be properly so classed ? In the first place, it
seems to us to be by no means certain that there was really
elevation of the general temperature of the body in all these
cases, for the figures are given but rarely; and Reynolds,
indeed, describes the extremities as cold, and only the head as
hot. Further, it is far from being proved that hyperzmia, con-
fined to one portion of the body, can excite a condition of gen-
eral fever, although we admit that possibly the case may be
different with hyperzmia of the central mervous system, in-
volving some disturbance of the heat-regulating centres.

While we, therefore, would not deny that the existence of a
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febrile form of the affection is possible, yet we hold that further
proofs are required for its establishment as a matter of fact.

The respiration in cerebral hypersemia differs according to
the form and origin of the disease, without offering anything
characteristic. 'We would emphasize only the snoring, ster-
torous breathing which is peculiar to the comatose forms, and is
just like that which occurs in hemorrhagic coma.

Certain other symptoms are sometimes met with that are not
to be distinguished from those which occur in various other
cerebral diseases (meningitis, hemorrhage), namely, vomiting
and constipation. Neither is apt to be severe; but severe
nausea and vomiting, when they do occur, indicate that there is
a relatively dangerous intensity of the disease.

This would be the proper place to speak of the circnmscribed
local hypersemias. These conditions, so far as they occur in
connection with the severer intracranial diseases, tumors, soften-
ing, thrombosis of the sinuses, etc., will be treated of elsewhere.
They are met with in their pure form only in consequence of
ligature of the carotid, where the blood flows to an abnormal
degree into the opposite half of the brain.

It is striking how seldom, under such circumstances, abnor-
mal symptoms occur, or, to say the least, have been reported.
Only here and there it is stated that the patients, immediately
after the operation, were seized with trembling and convulsive
twitching in the extremities of the same side with the ligature,
lasting for several hours.

The paralysis on the same side, reported occasionally, ought
scarcely be referred directly to the hyperzmia (autopsies are
wanting), since it has come on, at the earliest, after some days,
sometimes only after several weeks.

Pathology.

It is self-evident that the influences which underlie the mor-
bid symptoms due to increased vascularization of the hrain
must be of widely different kinds, according as the case is one
of active, arterial, or of venous hypersemia. In the former
condition the following are probably the important moments :
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first of all, an increase in the intracranial pressure, directly
demonstrable in the case of young children by increase in the
tension of the anterior fontamelle; next, the assumption of
Andral’s certainly deserves consideration and further testing,
namely, that in certain forms of active hypersemia, especially
the plethoric forms, an increased supply of red blood-globules is
able of itself to excite cerebral symptoms ; finally, it appears to
us not unlikely that, in consequence of being furnished more
abundantly with the nourishment brought by the arterial
blood, the functional activity of the brain may become more
energetic.

In the case of venous hyperzmia the moments chiefly of con-
sequence are the following: first, the increase—at times very
great—of the intracranial pressure, which, as mentioned above,
can be directly detected in infants by observing the fontanelle,
and which Jolly succeeded in producing experimentally by com-
pression of the jugular veins ; secondly, a venous stasis of any
amount is likely, in the manner referred to at the outset, where
the conditions regulating the cranial cireulation were discussed,
to bring about a diminution in the arterial supply, so that, in fact,
physiologically considered, venous hypersemia is equivalent to
arterial an@mia. This fact suggests at least an explanation of
the similarity in some respects between the symptoms, whether
clinical or produced experimentally, of cerebral ansemia and
hyperzmia. It is self-evident, however, that this statement con-
cerns not the cases of arterial congestion, but only those of ve-
nous stasis. Finally, one moment is to be emphasized, which has
lately been left out of account, namely, the insufficient removal
of carbonic acid, which must necessarily attend the obstruction
to the flow of venous blood, from which follow the results due
to the action of carbonic acid on the different parts of the brain.

How, and in what degree, these different influences will act in
any special case, it is often impossible to say, and the want of
space prevents us from dwelling upon them all in this place.

For the action of arterial anmia we would refer to the chap-
ter on that subject, and for the effect of the increase in intracra-
nial pressure to the chapter upon Cerebral Hemorrhage. —Cer-
tain points alone shall detain us for a moment.
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The cause of the sym-toms of mental excitement, which are
to be observed almost exclusively in the cases of active conges-
tion, is fo be sought in the more rapid supply of nourishment to
the brain ; that of the symptoms of depression, even amounting
to coma, in the increased pressure.

The general convulsions are probably due to the angemia, pro-
duced indirectly in the manner explained above. Since they
correspond, according to experimental testimony, to the most ex-
treme degrees of hyper@mia, and, on the same evidence are
shown to be associated with symptoms of disturbance of the
cerebrum proper (which is much more readily affected than the
convulsion-centres by changes in the circulation), namely, in the
case in hand, with coma, it seems to us quite plain that the so-
called variety of hyper@mia, which is characterized by convul-
sions without coma, is no hyperemia at all.

Course—Prognosis.

It has been made evident, by the remarks on symptomatology,
that very great differences exist, in point of severity and duration,
and consequently in the prognosis as well, between the different
forms of the affection. Special cases differ so greatly among
themselves, that general rules for prognosis cannot be drawn
from them. The venous hypersemias, brought about by tempo-
rary causes (straining at stool, etc.), are almost without signifi-
cance; now and then, but very rarely, obstinate attacks of
coughing, especially in tussis convulsiva, give rise to more
threatening symptoms. The slighter forms of congestive hyper-
mia also are rarely dangerous in themselves. At the worst, the
attack leaves behind it a temporary headache, and a certain
degree of mental discomfort precedes for a while the return to
complete health. At the same time, the frequent return of these
attacks is not to be made light of, although it is true that they
may recur for years without permanently bad results;’ thus, in
the case described above, the patient was in perfect health during
the intervals. On the other hand, it happens not unfrequently
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doubtless to be regarded, as Hasse says, as forms of undeveloped intermittent fever.
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that repeated attacks of cerebral congestion are followed eventu-
ally by hemorrhage; and it is the dread of this which has given
the affection a bad name among the laity. The anatomical
results which follow frequent attacks of arterial, as well as long-
standing venous congestion, have been described above. It is
very difficult to decide just what are the clinical symptoms
which are due to these vascular dilatations or to the atrophy of
the brain ; we would refer the reader to the chapters where these
subjects are discussed. At any rate, the fact that these ana-
tomical changes do sometimes follow, indicates that the occur-
rence of these lighter hypersemias is to be regarded as a serious
matter.

The prognosis in the severer forms is much more grave : such
are those attended with delirium, and the apoplectiform conges-
tion, and the other varieties described above. They may indeed
threaten life with immediate danger. Cases have unquestionably
occurred—they are reported in the writings of authors from the
time of Boerhaave and Morgagni to our day—where death has
taken place, preceded by the symptoms of apoplexy, and where,
at the autopsy, not a trace of extravasation, only a high degree
of cerebral hyperzmia alone, was found.

The frequency with which this occurs has, to be sure, often
been exaggerated. Where death is, however, really brought
about by simple hyperemia, it takes place during coma. In
those cases where death has been observed to follow delirium, it
has been preceded by loss of consciousness.

The prognosis with regard to complete recovery is much more
unfavorable than with regard to the preservation of life. It is
certain that some forms of the affection may end in complete res-
toration to health (we shall refer to them again directly, in speak-
ing of the treatment); but in other cases the original cause of
trouble is not to be removed.

Treatment.

The treatment, of course, aims both at overcoming the causes
of the disorder and at relieving the individual attacks. With
regard to the former object, we must refer to the descriptions of

VOL. XIL—5
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the causes of cerebral hyperaemia, given in another part of this
work. It is plain that this prophylactic portion of the treatment
must vary according as we have to deal with general plethora,
organic heart disease, vaso-motor disturbances in hysterical per-
soms, or collateral congestions around a focus of disease. Through
the treatmens of these fundamental conditions, as far as it is pos-
sible, the attacks of hypermia may sometimes be warded off.

Even with regard to the attacks themselves, however, the
cases have to be considered on their individual merits. For gen-
eral rules we would mention only the following : the patient must
lie with the upper part of the body raised, and it is advisable
also that the arms should be stretched upward (as is done in epis-
taxis, and for similar reasons). Further, he must remain quite
at rest, making no movements. Useful as exertion may be at
times as a prophylactic measure, yet during the attack itself,
whether it be one of arterial congestion or of venous stasis, it can
only do harm, since it causes more violent action of the heart,
which in the former case directly aggravates the congestion, in the
latter increases still more the intracranial pressure, already above
the normal. These rules generally cover the necessities of the
light, passing forms of the disorder, while the severer forms fre-
quently demand more energetic measures.

The treatment by drugs seeks to diminish the quantity of
blood circulating in the cranium, either by the direct with-
drawal of fluid, or by reducing the amount of blood-serum in the
cranial cavity through artificially increasing the circulation in
other parts of the body, or through some direct action on the
vessels of the head. Each of these methods has its advantages ;
under certain conditions both may be combined together.

In spite of the theories of Kellie, excellent practitioners, such
as Abercrombie, for instance, even though, in general, they sup-
ported these very views, have had no doubt as to the efficiency
of blood-letting in cerebral hyperzmia ; the evidence afforded by
the diminution in the severity of the symptoms, which follows,
for example, an accidental nose-bleed under these conditions
seeming to point too clearly to the propriety of this treatment :
under certain conditions we could not get on without using it.
To be sure, the use of general venesection has become constantly
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more and more limited ; so that, whereas formerly it was the
invariable treatment in every case of cerebral hyperzmia, espe-
cially of the congestive variety, it is to-day, and with reason, em-
ployed but rarely. In most cases of venous stasis it is not only
unnecessary but is even injurious, just as any influence which
diminishes the functional activity of the heart, under the con-
ditions which obtain in this state, must be injurious. Only when
life is immediately endangered by the cerebral pressure or the
overloading of the blood with carbonic acid gas, can it be neces-
sary. In the lighter forms of the active hyperzmias, it is not, as
a rule, injurious (unless in the case of hysteric or chlorotic per-
sons), but it is usually unnecessary. Only when the severer
symptoms are present (delivium, coup de sang) is it needful to
resort to the lancet. General indications for its use are furnished
by the presence of marked turgor faciei, strong cardiac impulse,
and abnormal fullness and tension of the arteries. The amount
of blood to be drawn, as well as the question of the future repe-
tition of the operation must be determined by the symptoms in
the particular case. Rules of universal application cannot be
given. Under certain conditions, where moderate symptoms are
present, which nevertheless do not yield to other treatment, local
blood-letting must be used, leeches being applied over the mas-
toid process, or cups at the back of the neck. This is the only
variety of the treatment which is applicable to children, and is
generally the one to be used with aged persons.

In the lighter cases, where blood-letting is not called for, the
so-called derivative treatment may be employed—which, indeed,
in the severer forms is always to be used as an adjuvant to the
other. Ttsaim is to attract the blood away from the head and
rather towards other parts of the body, or else to diminish the
quantity of its fluid constituents.

The former indication is met by the use of irritating foot-baths
(made with lye, mustard, etc.), or of any means capable of ex-
citing cutaneous hypersemia. As a rule, the quickly working
irritants, such as mustard and vinegar, or rubbing, are the most
applicable. They may be used on the skin of the upper and
lower extremities. Purgatives play an important part in the
treatment, exerting, as the phrase is, “a derivative action in
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the intestines ;” but their chief use is probably in promoting
watery discharges.

Out of the great number of cathartics at our service, those
are generally chosen which produce the effect mentioned in the
quickest possible time. These are the salines, croton-oil, colo-
cynth ; iritating enemate have a similar action.

The production of diuresis (by saline diuretics) is also of im-
portance in obstinate cases. Reynolds® says that an abundant
discharge of urine will sometimes have a favorable effect on the
cerebral symptoms in cases where blood-letting and purgatives
have been tried in vain.

Tn cases of congestion with great sense of heat and headache,
marked furgor faciei, the application of cold to the head plays
a useful part in the treatment; in the lighter cases, cold-com-
presses suffice ; in the severer, ice-baths are necessary. Whether
these applications really cause a contraction of the blood-vessels
in the brain or not, is doubtful; but certainly they sometimes
diminish the subjective sense of heat and the headache. Cold
douches on the head very likely increase temporarily the power
of reaction of the system in congestive apoplexy, but cannot be
expected to remove the hyperzmia altogether ; on the contrary,
they are found in practice to be too irritating, and their final
effect is an increase of the arterial congestion. They are there-
fore to be avoided under such conditions, and their use is to
be restricted to cases of coma from venous stasis.

On the other hand, in many cases of chronic arterial conges-
tion the cold-water treatment is often beneficial. For its suc-
cess it is absolutely necessary that it should be applied syste-
matically at an institution for the purpose. Experience has
taught that, unless this can be carried out, more harm will often
be done than good.

Finally, it need scarcely be mentioned that, in active hyper-
wmia, the diet should be carefully attended to. Above all, all
substances which increase the action of the heart are to be
avoided, especially the alcoholic drinks, tea, and coffee. In case
of venous congestion from disease of the heart or lungs, on the

1 Article ¢ Congestion of the Brain,” in his System of Medicine.
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contrary, these agents are occasionally indicated, as will be
pointed out in speaking of these affections.

It will of course be a matter for the skill and tact of the phy-
sician to determine whether in a particular case the cerebral
congestion is due to suppression of normal or pathological secre-
tions ; such as hemorrhoidal discharges, menstruation, and the
like. We wish only to direct attention to this point here in
passing ; since to discuss it here at length would carry us too
far out of our way.



CEREBRAL HEMORRHAGE.

A full list of the earlier works on this subject will be found in Jossph Frank's
treatise, entitled : Die Nervenkrankleiten, Leipzig, 1843. Uebers. von Voigt,
im Capitel: Der Schlagfluss, 1. Bd. pag. 283, ff.—The works on diseases of the
nervous system enumerated at the beginning of this volume may also be con-
sulted. In addition to these treatises and to those quoted in the text, the fol-
lowing works may be enumerated: 4. Gubler, De Uhémiplégic altorne, ctc
Gaz. Hebd. Paris, 1856.—Bouchard, Des dé daires de la
molle épinidre. Arch. Génér. 1866.—A. Hulenburg, Ueber den Einfluss von
Herzhypertrophie und Erkrankungen der Hirnarterien auf das Zustandekom-
men von Hemorrhagia Cercbri. Virchow's Arch. Bd. 24.—Ch. Bouchard, A
study of some points in the pathology of cercbral hemorrhage; transl. by
Maclagan. London, 1872.—J. L. Prevost, De la déviation conjuguée des yeux,
ete. Paris, 1868.—Cliarcot, Legons cliniques sur les maladies des vieillards.
Paris, 1867.—Hughlings Jackson, in R. Reynolds' System of Medicine, IL ed.
Art. Cerebral hemorrhage and apoplexy, pag. 521, et seq.—Bourneville, Etudes
cliniques et thermometriques sur les maladies du systtme nerveus. Paris, 1872.
1. fasc.—For Meningeal apoplexy, consult the works enumerated under the
head of ingitis interna h ica. Of the ining works,
the most important are quoted in the text. Finally we must add: R. Lépine,
Note sur deux cas d’hémorrhagie sous-meéningée. Paris, 1867. 39 SS.

A.—Intra-Cerebral Hemorrhage in General

The different forms of intra-cranial hemorrhage vary widely,
both in respect to their causation and to their pathological anat-
omy. They may arise from external injuries to the head, even
though the bones of the skull itself may not be affected, or they
may originate in affections of the cerebral membranes, espe-
cially in cases of disease of the dura (pachymeningitis hemor-
rhagica). The bursting of aneurisms attached to the larger ar-
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teries, such as are particularly common at the base of the brain,
may give rise to profuse bleeding. The same thing may occur as
a result of the venous stasis which follows thrombosis of the
sinuses. These forms will be treated of in another part of this
work.

But even among the intra-cerebral hemorrhages there are
certain ones which would be discussed more properly elsewhere
than here ; such are the hemorrhages oceurring in the neighbor-
hood of certain tumors, or in parts where softening or inflamma-
tory changes have already taken place.

‘We shall have to do for the present only with the intra-cere-
bral hemorrhages proper, the spontaneous or primary forms, as
they are also called, which follow from other causes than those
described.

Historical Sketch.

It was until recently customary, and is still to some extent,
to speak of cerebral hemorrhage by the name of one of its
symptoms (to be sure, one of the commonest and most striking),
namely, “apoplexy.”” This practice deserves to be abandoned,
with the same right that that of Hippocrates, followed even by
J. P. Frank, and, on the whole, the more intelligent of the two,
has been abandoned.

Up to the time of Frank, apoplexy was divided into local
and general apoplexy ; the former being also known as paralysis.
The term apoplexy denotes, however, in fact, only a clinical
symptom (*‘ proprie notat percussionem ), and it is to be un-
derstood to-day in the sense in which Boerhaave originally de-
fined it, and in which Cullen, Stoll, and others in the last cen-
tury further explained it: ‘ Subitanea integra actionum, sen-
suum tum externorum tum internorum ommniumque motuum
voluntariorum  abolitio, superstite pulsu swpe forti et respira-
tione magna difficili stertente, una cum imagine somni perpetui
atque profundi.”

With this definition in mind, our fathers held that apoplexy
might arise from many causes, just as we to-day speak of it as
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occurring not alone in consequence of extravasation of blood,
but as a consequence of embolism and various other morbid
processes.

That cerebral hemorrhage (in the present sense of the term)
was to be classed among the causes of apoplexy, was first pointed
out distinctly by Wepfer ; the belief was elevated to the rank of
a scientific fact through the efforts of Valsalva, Morgagni, Fr.
Hoffmann,and especially of Boerhaave and his school, their argu-
ments attracting finally so much attention that gradually the
present tendency to confound together and interchange the
names of these two processes arose.

The older physicians, having only a clinical acquaintance
with apoplexy, distinguished between several varieties of the
affection, and endeavored to trace out the symptoms by which
they could be identified in practice.

In this way they came to speak of apoplexia sanguinea,
serosa, nervosa, and ex inanitione. We have already spoken of
these conditions in discussing cerebral ansemia and hyperemia.
‘We can now see plainly that the diagnostic endeavors of our
forefathers, who sought to learn the causes of the apoplectic
state from examination of its symptoms alone, were doomed to
fall short of their mark in many cases, and that they are in fact
unnecessary, since we no longer believe that distinct diseases
exist corresponding to these names, preferring to mass together
the various clinical phenomena under the term apoplectic attack,
in the sense given above.

It is difficult to follow the different phases in the develop-
ment of the doctrine of cerebral hemorrhage, as it arose gradually
under the combined labors of many observers. Even up to 1820,
according to Joseph Frank, more than two hundred and fifty
writers had described the ¢ apoplectic stroke,” and since then
the literature of the subject has increased to an incredible
extent. For this reason we shall select out of this mass of
material only the following fragments, to which the views enter-
tained at the present day lend a special interest.

With reference to the etiology of the disease, Testa, Corvi-
sart, and Kreyssig were the first to notice the connection between
cerebral hemorrhage and disease of the heart ; since which time
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this connection has never been lost sight of. Abercrombie and
Rokitansky, but especially Virchow and his school, laid stress
upon the significance of diseases of the cerebral vessels. The
most important investigations in this direction in later times are
those of Charcot and Bouchard.

In the matter of working out the anatomical details of the
affection, the older French school was particularly active in the
beginning of this century ; later, investigations in this direction
began to be made on every hand.

The credit of having first studied the subject carefully and
thoroughly from the point of view of symptomatology, belongs,
among the French authors, to Rochoux, and next, to Andral;
among the Englishmen, to Abercrombie and Todd. The study of
the localization of pathological changes falls within the last
decade.

The history of the treatment of cerebral hemorrhage is shorter
than that of any of the other departments of the subject ; we can
claim, in faet, to have made but little, if any, advance in this
field. Even the important change which the introduction of
electro-therapeutics has made in the treatment of nervous dis-
eases in general has been but slightly felt in that of this partic-
ular class of cases.

Etiology.

We do not deem it worth while to discuss all the theories
which have been maintained from time to time as to the causes
of cerebral hemorrhage, being taken up only to be again aban-
doned. Only two of them demand a brief notice, since they have
been held by writers of repute, even within our own time.
These two theories have this in common, that they regard a
change in the cerebral tissue as the primary factor, and the
hemorrhage itself as secondary to that.

Rochoux was of the opinion that, in the first place, a process
of softening usually occurs, and then the extravasation (ramol-
lissement hémorrhagipare) ; but neither he nor Todd, who adopted
the same view, undertook to define the nature of this softening
more exactly. At present it is known that this prehemorrhagic
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softening—the existence of which indeed was disputed by
Durand-Fardel and by Gendrin—is of secondary nature, the
result, partly of the imbibition of blood serum, partly of inflam-
matory reaction of the tissues around the extravasation, and,
finally, in all probability partly of a partial retrograde meta-
morphosis of the damaged nerve-fibres (Bouchard). If, however,
it is not true that hemorrhage occurs exclusively as a result of
softening, still there is no doubt that in cases of thrombosis and
embolism such a connection may exist. These forms of the
affection do not belong in the same category with the proper,
genuine varieties of cerebral hemorrhage, and we would refer the
reader for a further description of them to the special chapters
upon those subjects.

The doctrine, espoused by Calmeil, that the cerebral hemor-
rhage is nothing else than a hemorrhagic inflammation (he calls
it encéphalite locale aigue avec caillots sanguins), can hardly—
taken in his sense—find many defenders to-day.

Still less foundation is there for the view that a primary
atroply of the cerebral substance is to be reckoned among the
causes of hemorrhage. The essential argument against this
theory is well given by Hasse, in his statement that the cerebral
atrophy goes on much too slowly to give rise to marked conges-
tion of the brain. The reduction in the size of the brain is made
up for in many cases, to a certain extent, by a thickening of the
bony skull (Paget), or by an increase in the size of the frontal
sinuses. The part played by the cerebro-spinal fluid in this pro-
cess of compensation is, moreover, much more importfmt than
that taken by the circulating blood, as is proved by the rela-
tively greater dilatation of the perivascular spaces, under these
circumstances, than of the blood-vessels, We agree, further,
entirely with Hasse in his opinion, that the frequent concurrence
of hemorrhage and atrophy is probably to be explained by the
fact that both are affections of advanced age.

Two conditions are universally recognized at the present day
as being among the most important of the predisposing causes
of genuine cerebral hemorrhage.

1. Increase of blood tension, especially in the vessels of the
arterial system.
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2. Disease of the walls of the vessels themselves. We would
preface the description of the details of these conditions by a
few general observations.

If we except the cases where bleeding is due to injuries or
ulcerations (gastric and typhoidal ulcerations, and the like), and
those caused by diseases of the vessels, such as are familiar and
easily to be demonstrated, it may be said that hemorrhages
oceur almost exclusively in one of three vascular regions—
namely, the lungs, the mucous membrane of the nose, and the
brain. It is well known to be still a matter of doubt whether
hzemoptysis can occur except in connection with diseases of
the lungs. It rarely attends a temporary increase in the arterial
pressure, except in persons with a predisposition to phthisis,
scarcely ever in healthy persons. Finally, it need scarcely
be pointed out at length how very rarely it happens that
venous stasis in the lungs, even if severe, gives rise to pneu-
monia, and even then it occurs only with the aid of enormous
temporary increase in the pressure, Increase in blood pressure
of itself leads then seldom or never, in a previously healthy
person, to pulmonary hemorrhage.

Even epistaxis, in consequence of increase in the blood pres-
sure alone, is a thing of the rarest occurrence. It is true that it
is sometimes met with in connection with chronic disease of the
kidneys. It may well be asked, however, whether in such cases
alterations of the walls of the blood-vessels are not present at
the same time, a possibility to which the recent investigations of
Gull and Sutton have lent increased support.

To be sure, bleeding at the nose is often observed in many,
especially youthful persons, in consequence of the slightest
increase in the action of the heart; but for this very reason it
seems not improbable that in these cases changes in the vascu-
lar walls are present (though their nature is entirely unknown).
In the case of healthy persons in adult life, simple increase in
the arterial blood pressure, however great, is incapable of pro-
ducing such an effect.

If we bear this fact in mind, and remember, further, that
rupture of blood-vessels almost never oceurs in any other organ
of the body as a consequence of elevation of the blood pres-
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sure '—indeed that this result is of the rarest occurrence even in
the brain in cases of contracted kidney (vide below)—it seems to
us entirely fair to ask, kow is it possible that increase in arte-
rial pressure should cause hemorrhage in the brain alone? Is
it really true, as is generally believed, that the local diseases of
the cerebral vessels, and the increase of tension in the vascular
system, are influences which tend with equal force to bring
about cerebral hemorrhage ; is not the former influence rather
to be regarded as of principal, and the latter only as of secondary
importance ? Judging from the facts which lie before us, we are
compelled to decide that the latter answer is, for the vast
majority of cases, the correct one.

The most important predisposing cause of cerebral hemor-
rhage, then, consists in diseases of the cerebral vessels, espe-
cially the arteries. In the last twenty-five years this fact has
been quite universally recognized, and, further, this diseased
condition has been supposed to consist essentially in a sclerotic
change of the arterial walls.

The question was then raised, however, how it was that in other
parts of the body sclerosis of the walls of the vessels gives rise to
vascular rupture only after aneurisms have formed, whereas in
the brain the extravasation seemed to come from vessels without
aneurisms. Charcot and Bouchard have recently explained this
apparent paradox by the demonstration of the so-called miliary
aneurisms. These formations had, to be sure, already been
observed in single instances, before this time, by Cruveilhier* and
Virchow,* by whom they were called ‘“saccular dilatations”
(ampullire Ektasien), as well as by Heschl * in the pons Varolii,
and by Meynert ;* but Charcot and Bouchard were the first to
show that the ‘*‘miliary aneurisms” occur regularly in the

' learn by letter from my respected friend, Prof Leber, in Gdttingen, that it is
very questionable whether the etinal hemorrliages, which occur, as is well known, in
connetion with contracted kidney, are to be referred simply to the high arterial pressure,
On the contrary, it is probable that here also vascular diseases are concerned in the
result. We cannot, of course, enter at length into the details of this matter.

2 Anat. Path. du Corps Humain. Livr. XXXIIL.

3 Virchow's Arch. IIL Bd.

4 Wiener med. Wochenschr. 1865, 6 u. 9 Septbr.

s Allg. Wiener Wochenschr. 1864, No. 28.
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cases of spontaneous hemorrhage, so-called (out of seventy-seven
cases they discovered them in every one), and that the hemor-
rhage actually takes place in consequence of the rupture of
these formations.

Since then their statements have been confirmed by Vulpian,
Barth, Béhier, Lionville,' and, on the ground of observations
extending over several years, by Zenker* and also by Roth.?

These aneurisms are of reddish color, though varying in size
from that of scarcely visible bodies to that of a pin’s head (0.2—
1mm.), and are situated on the arterioles. Their number is very
variable. Sometimes but few are found, in the vicinity of the
ruptured vessel, sometimes they are scattered through the entire
brain to the number of one hundred and upwards. The relative
frequency of their occurrence in the different regions of the brain
is quite constant; their favorite seat is the thal. opt. and corp.
str., then the convolutions, pons Varolii, centrum ovale, middle
cerebellar peduncles, pedunc. cerebri, and med. obl. are progres-
sively less apt to be affected. This table of itself bears presump-
tive evidence to the importance of the miliary aneurisms as a cause
of cerebral hemorrhage, since it corresponds with that showing
the relative frequency with which the different regions of the brain
are the seat of extravasation. It is further noticeable that in
other vascular regions than the brain, these miliary aneurisms
are only very exceptionally found, a circumstance which throws
much light on the fact above stated—that the so-called spon
taneous hemorrhages occur almost exclusively in the brain.

The miliary aneurisms are met with, not only in the case of
persons who have already suffered from cerebral hemorrhage,
but also in that of those who have died from other diseases.
Such persons might be said to have had a tendency to hemor-
rhage. Quite rare before the fortieth year, these aneurisms are
met with more and more frequently with advancing years; and
in fact the liability to them increases at a more rapid rate than
the age of the patient (the relatively smaller number of persons
living at advanced ages being taken into consideration)—another

1 All referred to in the later writings of Bouchard.
* Tageblatt der Leipziger Naturforscherversammlung.
% Correspondenzblatt . schweizer. Aerzte. No. 6.
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respect in which their history corresponds with that of cerebral
hemorrhage.

The anatomical process which results in the formation of
these aneurisms is believed by Bouchard and Charcot to be of
the nature of chronic periarteritis. According to them, there
occurs first a multiplication of nuclei in the lymph-sheaths and
adventitia, sometimes with, sometimes without a thickening of
the latter, often accompanied by simple atrophy of the muscular
coat. In case the atrophy takes place without the thickening of
the adventitia, the miliary aneurisms become formed, and from
them—either in consequence of an increase of the blood pressure,
or, where the thinning of the walls of the vessel has reached a
certain point, even spontaneously, without any increase in blood
pressure—the escape of blood takes place.

According to Charcot and Bouchard, the formation of these
miliary aneurisms is not necessarily associated with sclerotic
changes in the arterial walls.  Besides claiming that the two
processes which give rise to these results differ pathologically
in certain respects, they maintain that in a quarter of the cases of
persons who had died from hemorrhage, and in all of whom the
aneurisms were found, it was impossible to detect any sclerotic
change in the larger arteries.

Zenker admits the latter fact, but draws from his own investi-
gations the conclusion that the inner coat of these miliary aneu-
risms, and of the arterial twigs bearing them, is found to be the
seat of circumscribed thickenings, associated with the other
changes, which are peculiar to the so-called arterio-sclerosis.
According to the view of Zenker, therefore, the intra-cerebral
aneurisms of Charcot and Bouchard resemble the larger extra-
cerebral aneurisms which occur at the base of the skull in the
very respects which in the case of the latter make them prone to
rupture.

Long before the discovery of the minute anenrisms, which
have just been described, the cause of cerebral hemorrhage was
sought even by Abercrombie in arterial diseases of various kinds,
among which the afheromatous degeneration held a prominent
place. Without doubt this process, which need not be described
Lere in detail, may give rise indirectly to hemorrhage, by leading
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to the formation of a@neurisms. Such aneurisms are met with,
generally, on the arteries of the base of the brain and the larger
of their branches ; but, at the best, they are not often seen. For
this reason the cases of cerebral hemorrhage of this origin are
not of common occurrence, especially as compared with those of
so-called spontaneous origin, when the extravasation occurs in
the midst of the brain from the miliary aneurisms. It is further
to be mentioned that rupture of the larger aneurisms of the
basilar, middle cerebral, and similar arteries, when it does take
place, gives rise, as a rule, to hemorrhage into the meninges.
(Vide the chapter on this subject.)

‘What answer shall we give to the question, whether simple
atheromatous degeneration, with the brittleness and rigidity of
the vascular walls which are its natural consequences, but un-
complicated by the formation of aneurisms, bears any definite
causal relation to cerebral hemorrhage ?

It was formerly believed that when this condifion was found
to be present in the arteries of the base of the brain, it was fair
to assume its existence also in those of the interior, and to refer
the rupture to its influence.

In view, however, of the fact, that hemorrhage occurs, and
not unfrequently, without its being possible to discover the least
trace of morbid change in the larger vessels, and that, on the
other hand, in other vascular regions, in spite of the presence of
pronounced atheromatous changes, spontaneous hemorrhage is
never (unless aneurisms are also present) to be met with, it may
be fairly concluded that atheromatous degeneration does not of
itself directly lead to rupture.

In making these statements, however, we would by no means be
understood to deny its indirect influence in this direction, which
it owes mainly to the fact that it causesanimpairment of the nor-
mal elasticity of the walls of the larger vessels, so that they cease
to check the force of the pulse-wave to the normal extent, in con-
sequence of which the blood pressure in the arterioles (the seat
of the miliary aneurisms) of necessity becomes abnormally great.

The admission of these facts brings us to a conclusion of great diagnostic im-
portance. Tt has been the habit in cases of apoplexy to attach great weight to the
condition of the peripheral arteries (radial and temporal), in judging whether the
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case in hand was one of cerebral hemorrhage; it follows, from what has been said,
however—and indeed clinical experience teaches us often enough the same lesson
—that the existence of rigidity of the peripheral arteries is of no diagnostic sig-
nificance. ~Although it is true that in such a case we have a right to assume that
sclerosis of the larger cerebral arteries is present, yet, as we have seen, this does
not of itself lead to hemorrhage; and, on the contrary, we have learned that the
conjunction of miliary ancurism with hemorrhage is quite common without there
being the least trace of change in the coarser vessels. At the best, then, confirma-
tory evidence is all that the presence of this latter condition can furnish.

With regard to the various other diseased conditions of the
cerebral vessels, we can deal with them very summarily. Paget
was the first to speak of the occurrence in them of fatty degen-
eration and its significance as a cause of hemorrhage, though,
even before him, Rokitansky, Koelliker, and Hasse had described
analogous processes under other names; Wedl, Leubuscher,
Virchow, and others, have also busied themselves with this
question. Bouchard, as well as Hasse, points out—and, in our
opinion, with justice—that the evidence in favor of this viewis by
no means so strong as it formerly appeared. For example, we
would call attention to the fact that this condition of fatty de-
generation is found at all ages, and, indeed, among cachectic
children even more frequently than amoné aged persons, and,
on the other hand, that, in many cases of death from hemorrhage,
not a trace of it is to be found.

The dissecting aneurisms, described by Koelliker, ' Pestalozzi,*
Virchow (l. c.), are of secondary importance ; and the anatomical
details of their formation, in part still the subject of controversy,
must be passed over here in silence. Though it cannot be denied
that such aneurisms may now and then give rise eventually to
hemorrhage, yet the cases are of exceptional occurrence. Sup-
posing the view entertained by Zenker, as to the origin of the
miliary aneurisms of Bouchard, to be correct, however, the ques-
tion might fairly be raised, whether there may not be a regular
transition from this to the dissecting form of dilatation.

We turn, now, to another important part of the history of the
pathogenesis of cerebral hemorrhage, namely, to the cLanges in

1 Zeitschr. £. wissenschaftl. Zoologie. 1. B.
*Ueber Aneurysm. spur. der Kleinen Hirnarter. Wiirzburg, 1849,
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the pressure of the blood. 1t is a matter of daily experience
(and it is therefore unnecessary to adduce statistics to prove it)
that hemorrhages may occur without the least elevation of pres-
sure. Every physician has met with instances where persons in
whom no abnormal condition of the circulatory apparatus exist-
ed, and who, without being exposed to any influence which could
excite the action of the heart, during absolute rest, perhaps dur-
ing sleep, have nevertheless been attacked with hemorrhage.
This is, to be sure, not the usunal history, but even its occasional
occurrence proves that increase of blood pressure is not an essen-
tial and necessary link in the chain of causes, but exerts only an
accessory influence.

In cases of this kind it is to be supposed. that the degeneration
of the aneurisms was so far advanced that even the normal blood
pressure sufficed to bring about the rupture.

If it had been made certain that increase of blood pressure
without local disease of the arteries could of itself give rise to
vascular rupture, then, to be sure, these two influences would
have to be regarded as of equal significance, though not present
with equal frequency. This is, however, not the case, or at least
it has not been proved by arguments which satisfy all the re-
quirements of modern science, for the older observations, made
at a time when the miliary aneurisms were not known and not
sought after, hardly deserve to have much weight attached to
them. Even at the present day, how rarely is a full allowance
of time given to this search? Certainly, the investigations in this
direction need to be re-made, especially in cases where hyper-
trophy of the heart exists in connection with contracted kidney,
a condition which has been regarded as particularly favorable to
the occurrence of cerebral hemorrhage, due to simple increase of
blood pressure. It is to be remarked, to begin with, that the
relative rarity of occurrence of the hemorrhage in these cases
constitutes @ priori evidence against the hypothesis in question.
Frerichs' reckons cerebral apoplexy only among the accidental
complications of Bright's disease. Out of two hundred and
forty-one cases collected by him, it occurred but six times.

1 Die Bri i i ig, 1851,
VOL. XIL—6
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Among two hundred and fifty cases of Dickinson’s, in which, fo
be sure, those of amyloid degeneration, etc., without increase of
arterial pressure, are included, hemorrhage was found but seven-
teen times, and of these seventeen cases atheromatous disease of
the arteries was present in fourteen ; while Senhouse Kirkes,' out
of thirteen cases of hypertrophy of the left ventricle, associated
with cerebral hemorrhage, found disease of the arteries in twelve.

These considerations—which we have not space to discuss at
length—certainly justify the opinion here maintained, that in-
crease in arterial pressure, by itself, without disease of the cere-
bral arteries, gives rise but rarely to cerebral hemorrhage.

When, however, these local changes in the vascular walls ex-
1ist, then the increase in pressure is unquestionably more active
than any other influence in bringing about the rupture.

This increase in vascular tension may be either permanent or
temporary. As productive of the former, hypertrophy of the
left ventricle is to be particularly mentioned ; but although it is
true that this affection, and the increase of pressure dependent
upon it, may lead to vascular rupture, it is not proper to speak
without restriction of heart diseases in general as standing in a
causal relation to cerebral hemorrhage, as the older writers used
to do.

Eulenburg, indeed, points out with justice—basing his state-
ments upon the facts first brought out by Traube—that only
certain of the forms of hypertrophy of the left ventricle exert the
influence in question, those, namely, which really are associated
with increase in the arterial pressure—in other words, not those
forms which follow on valvular diseases at the orifices of the
heart, or from aneurisms in its neighborhood, but only those
which attend contracted kidney and diffused arterio-sclerosis
(we purposely avoid entering upon the disputed question as to
which of these processes is primary and which secondary),
and perhaps the spontaneous hypertrophy due to excessive
exertion.

But, further, even where permanent elevation of pressure
exists, it is often unable, for the very reason that it was only

1Med. Times and Gaz. 1855.
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gradually brought about, to cause vascular rupture, unless the
already increased pressure becomes suddenly and temporarily
still greater, an event which of itself may be enough to bring on
rupture of the diseased vessel. A sudden intensification of pres-
sure, such as is meant, may arise from emotional causes, or from
bodily exertion involving great muscular effort, from a full meal,
from the use of cardiac stimulants, such as alcohol, coffee, and
even digitalis (if given when arterial tension is already high, as
Traube' has observed).

In the same category are to be reckoned the cases where per-
sons are attacked with apoplexy in a cold bath (causing extensive
contraction of the cutaneous arteries).

Up to this point we have spoken only of changes in the arte-
rial system ; how does the case stand, however, with increase in
the venous pressure? Without doubt, this condition may act as
an exciting cause of rupture, as the cases prove where the stroke
has occurred under the influence of straining at stool, or from
coughing, sneezing, or langhing. The mechanism of the process
is clear ; but, as in the case of the arterial pressure, so here also,
disease of the vascular walls is probably invariably present. A
sufficient proof of this seems to me to lie in the fact that, in
whooping-cough, intra-cranial hemorrhage is almost unheard of,
in spite of the great frequency of the disease, and the immense
increase in venous pressure which attends the paroxysms; and
this because the patients are at an age when changes in the vas-
cular walls are but seldom met with. Similarly, this event is of
the rarest occurrence as a consequence of labor, in proportion to
the number of child-births ; though here also, the venous stasis
certainly reaches a notable intensity.

Equally rare is hemorrhage during epileptic attacks, though
accompanied with the most intense cyanosis ; this fact is admit-
ted by Reynolds. On the other hand, it has been repeatedly
observed in case of thrombosis of the sinuses. (Vide the appro-
priate chapters.)

Various affections, which seem to have in common some
morbid ckange in the composition of the blood, appear excep-

1 Berl. klin. Wochenschr. 1871. No. 33.
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tionally to lead to hemorrhage. Although, for the majority of
these cases, the exact nature of the so-called alteration is totally
unknown, it is, as a rule, assumed that, in consequence of insuffi-
cient nutrition, the vascular walls have become more brittle than
normal. Without undertaking to deny this fact—about which
there is but little that is positive to be said—we would yet call
attention to the following points :

Intra-cerebral hemorrhages occur only exceptionally in con-
nection with the pathological conditions in question. Although
no statistics can be adduced to support the statement, still the
estimate is surely a safe one, that out of thousands of cases of
typhoid fever, for instance, cerebral hemorrhage is not met with
more than perhaps once. Similar statements might be made with
regard to pyeemia, icterus, and the so-called hemorrhagic dia-
thesis.

Considering the rarity of occurrence of actual hemorrhage
under these conditions, although the assumed alteration in the
blood and in the walls of the vessels must be supposed to be
present in all of them in some degree, and taking into considera-
tion also instances like that recorded by Vulpian and Charcot,
where the extravasation of a large amount of blood into the brain,
which took place in the course of an attack of icterus (due to
cancer of the liver), was found after death to be associated with
the presence of miliary aneurisms, it seems fair to raise the doubt
whether the blood diseases mentioned, to the list of which scurvy
and puerperal fever may be added, are capable of causing cere-
bral hemorrhage, unless occurring in connection with further
anatomical changes elsewhere. We repeat that we do not ven-
ture to give deliberate judgment in this matter, not regarding the
proper time for doing so as having yet arrived. In the mean-
time we will add that Ollivier and Ranvier' have brought forward
two original and six borrowed observations, to show that Zewco-
eythamio may give rise to meningeal and intra-cerebral hemor-
rhages: they refer them to the stasis of the white blood-cells.
The extravasations were partly capillary, partly of moderate
severity.

1 Arch. de Physiol. Normale et Path. 1870, T. IIL.
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Finally, it may be mentioned that the hemorrhages, observed
now and then in the course of the pernicious an@mia recently
described, especially by Biermer,' Gusserow,* and Immermann,*
deserve to be placed in this category.

A number of different conditions bear the reputation of act-
ing as predisposing causes of cerebral hemorrhage. The most
important among these is the age of the patient. One fact in
this condition is too evident to excite discussion: hemorrhage is
rare before the fortieth year, very common after it. On the
other hand, there are several matters of detail about which
opinions differ.

Thus, it has been believed that apoplexy (for it is the occur-
rence of this symptom, and not of the hemorrhages, strictly
speaking, that has been made the subject of statistical study)
occurs the most frequently between fifty and seventy ; after
that, again, less often. Burrows* was the first to show that in
this calculation the influence of the fact, that the number of per-
sons living at an advanced age grows progressively less as their
years increase, had not been taken into account at all. Accord-
ing to his reckoning, not only does the relative frequency with
which hemorrhage occurs increase constantly from twenty to
eighty years, but even the absolute number of cases increases up
to seventy years, in spite of the relative smallness of the popu-
lation at that age. The rarity of hemorrhage in youth is
acknowledged ; but yet it is not so rare but that it is occasionally
met with, even in childhood, by every physician. I have myself
observed several such cases. Sormani® has published two tables,
one embracing 3,678, the other 9,653 cases, of which the latter
is quite useless for our purposes, because it groups together all
possible acute cerebral affections ; indeed even the former speaks
only of apoplexia fulminans in general. By this one, however,
the statements made by Burrows are confirmed ; further, the
affection is found to be of least frequent occurrence between the

1 Correspondenzbl. f. schweiz. Aertze. 1872. Jahrg. IL

* Arch. f. Gyniikol. 1871. Bd. II.

3 Deutsch. Arch. f. klin. Med. 13. Bd.

4 On Disorders of the Cerebr. Circulation, ete. London, 1846.
5 Riv. Clin, 1871,
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ages of four and twenty-two, somewhat more common below
four. This is no doubt to be explained by the relative common-
ness of meningeal apoplexy in early childhood.

The direct relation between cerebral hemorrhage and the age
of the patient, on the one hand, and between this latter condi-
tion and the presence of miliary aneurisms, on the other, is too
clear to be questioned.

Although the statement of Joseph Frank, that women are
attacked with apoplexy only in the proportion of one to ten,
is greatly exaggerated, yet it is certainly, in general, true that
men are more subject than women to cerebral hemorrhage ; per-
haps because they are more often exposed to exciting causes.

As to the influence of occupation, there is not much to be
said ; Sormani points out with reason that the fact that the
average length of life of persons engaged in the different pur-
suits varies greatly, is to be taken into consideration in deter-
mining this point. As in the case of the cerebral hyperzmias,
s0 also it is true of cerebral hemorrhage, that it occurs the least
frequently in summer, the most frequently in winter. The ex-
planation of this fact seems to us to be reached by Hermann’s
investigations on the effects of drinking cold water (Pfliiger’s
Arch. 3. Bd.). The nature of the influence—if there be any—ex-
erted by changes in the atmospheric pressure at the different
parts of the day, by climate and by race, has not yet been satis-
factorily determined by statistical evidence.

One factor remains to be considered, to which formerly much
significance was attached, while latterly it has been almost abso-
lutely disregarded, namely, the influence of the so-called apo-
plectic or plethoric habit, characterized, as is well known, by the
conjunction of broad chest and shoulders and short neck, with
large abdomen, powerful muscular system, and reddish face.

It is to be remarked, in the first place, that poorly-nourished,
thin persons (patients of this type form, indeed, the majority
among hospital cases) may be attacked with hemorrhage as well
as those of the opposite type—that is, they are just as liable
to have the real cause of the affection, the diseases of the arte- *
ries. It might, however, be questioned whether the most im-
portant exciting cause of the attack, the increased pressure upon
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the walls of the vessels, is more likely to be present in connec-
Jtion with the apoplectic habit. A definite opinion on this point
cannot be given; in our own experience, anything which might
be called an apoplectic habit was absent in the majority of cases.
‘We are inclined to think that the popular fear of apoplexy,
when the characteristics referred to are present, is based rather
on the confounding of this affection with cerebral hyperemia
and its attendant symptoms. At the same time it cannot be
denied that repeated hyperseemias are occasionally followed by
hemorrhage, and, in so far, these popular fears are not without
foundation.

The observation that cerebral hemorrhage is apt to occur in
certain families favors the idea that such a tendency may be
hereditary. Hughlings Jackson points out, with justice, that
this tendency can be but an indirect one, making itself felt only
through its tendency to promote the primary diseases in the
arteries.

Pathological Anatomy.

As a rule, cases of cerebral hemorrhage are divided anatom-
ically into two forms: those where the extravasated blood is
collected into a mass, or so-called focus, and the capillary
apoplexies. * We will treat, first, of the apoplectic foci, strictly
speaking.

These foci may be of every possible size, being at times as
small as a lentil," at times so large as to almost entirely destroy
an entire hemisphere. The extremes, especially the latter, are
met with but seldom. The commonest size is between that of a
hazel-nut and that of a lady-apple (Kleinapfel). In such cases
their form is more or less round ; nevertheless hemorrhages are
met with, especially in the pons Varolii, in the white substance
of the brain, and in the neighborhood of larger foci, with which
they are connected, where the blood is spread out to a greater or
less extent in layers ; indeed, they may take on the greatest pos-
sible variety of form. In the cortical substance, particularly,
they are rather apt to spread out laterally.

? About the size of a large pea.—TRANS.
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The number of the foci is likewise apt to vary. As a rule,
they occur singly ; but two, four, or even more, may make their
appearance simultaneously. In this connection it is worthy of
notice that hemorrhages sometimes occur simultaneously in sym-
metrical parts of the brain, the two thalami optici or corpora
striata, for example. It is not uncommon to find, in addition to
the recent extravasation which has been the cause of death, the
remains of older extravasations in the form of cysts and scars
(videbelow). This fact accords with the clinical observation that
the same individual may be a victim of repeated seizures.

Daily experience teaches that the vascular ruptures occur
much oftener in certain parts of the brain than in others. Their
favorite seats are fhe corpus striatwm and the nucleus lenticu-
laris,* with the neighboring parts of the hemispheres, and the
thalami optici. To such a degree is this the case that, according
to Andral, out of 386 cases the hemorrhage was situated 61
times in the corpus striatum, 35 in the thalami optici, 27 in the
centrum ovale of Vieussens, 202 in the above-mentioned gan-
glia, together with the mneighboring brain substance. Ro-
choux also, out of 70 cases, found the extravasation 43 times in
the corpus striatum, and 4 or 5 times in the thalami optici. It
is for this reason, as Hasse very properly points out, that the
vast majority of the cases of cerebral hemorrhage conform
clinically to the same type. It is not possible to draw conclu-
sions as to localization by tabulating the large numbers of
cases reported in the literature of the subject, because, as a
rule, only those cases have been recorded where the situation
of the hemorrhage was peculiar, not those of the common form,
where it occurred in the cerebral ganglia.

The reason for the disproportionate frequency with which the parts mentioned
are attacked lies primarily in the anatomical relations of the arteries which ramify
in them. According to Heubner and Duret (1L cc.), the branches first given off
from the anterior and middle cercbral arterics supply the large anterior end (the
caput), and the middle portion, of the corpus striatum, together with the mucleus
lenticularis, and, further, the capsula externa and interna. These two arterics are
now, in virtue of being the immediate prolongations of the trunk of the carotid,
exposed more than any others to the effects of sudden increase of the heart’s

1 Nuoleus extraventric, corp. stria,—TRANS,
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action; in other words, direct and indirect causes unite to make the districts which
they supply peculiarly liable to be the seat of hemorrhage.

Next to these districts, in point of vulnerability, come, as
we descend the scale, the various divisions of the cerebral lobes
(exclusive of the cornu Ammonis), no difference existing between
the lobes, in this respect, except that the occipital lobes are the
least often affected ; then, after a considerable interval, comes the
cerebellum, and a little below it the pons, in conjunction with
which the pedunculus cerebri is often attacked.

Isolated foci in the pedunculus are of as rare occurrence as
they are in the medulla oblongata and the corpus quadrigem.
They are almost never found in-the cornu Ammonis, the corp.
callosum, or the fornix; and there are other districts, as for
instance the crura cerebelli, where they occur only very excep-
tionally.

Hemorrhage into the ventricles hardly ever occurs except when the blood breaks
through from the neighboring parts; thus it may escape into the lateral ventricles
from the corp. striata or thalami optici, and into the fourth, either from these
same parts (after passing through the third), or, what is more common, from the
pons. Rupture of the vessels of the ventricles themsclves takes place but rarely.

Blood extravasated in the interior of the brain may make
its way to the outer surface, either by breaking directly through
the intervening substance, especially if that be the cortex alone,
or by traversing the third and fourth ventricles. The outer sur-
face then becomes covered with a layer of blood of varying
extent and thickness.

In case a mass of blood of some size is extravasated in one
hemisphere, the dura mater of that side is put on the stretch,
and the falx pressed over towards the opposite side ; the convo-
lutions are somewhat flattened, and the sulei more or less com-
pletely obliterated. The pia and the uninjured parts of the
affected hemisphere are often, under these circumstances, found
anzmic.

The apoplectic focus in ils fresh condition consists of a
dark red clot, which is ordinarily uniform in character through-
out.
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Rokitansky ! distinguishes between two groups of cases, in
one of which the fibrin collects rather towards the centre, in
the other rather towards the periphery of the clot, as corre-
sponding to differences in the readiness with which repair takes
place ; but a sharp line of division is not to be drawn between
them.

The injured brain substance forms with the extravasated blood
a sort of grumous mass. The wall of the focus consists, at the
part nearest the clot, of torn shreds of cerebral tissue ; then
follows a zone of varying thickness, averaging a few lines, made
up of softened tissue, saturated with blood serum, and often
the seat of capillary apoplexies ; within the central mass itself,
close search will generally discover the remains of ruptured
vessels, although for most of them the laceration was plainly
an affair of secondary occurrence. If the plan is adopted of
floating out the mass under water, which should be repeatedly
poured off and again renewed, it will be found possible to pick
out the very miliary aneurism from which the primary extra-
vasation took place (Bouchard).

If the hemorrhage does not end fatally after a few hours or
days, structural changes begin to make their appearance, both
in the blood-clot itself and in the surrounding brain substance.
The former becomes converted into a dark, chocolate-colored
mass, of the consistency of gruel, the fluid constituents of which
are soon reabsorbed. As a result of this latter process, the color
of the mass grows lighter, becoming something between red and
saffron yellow. The tissues forming the walls of the apoplectic
focus often become softened by the imbibition of serum, as above
said, to a marked degree, during the first few days. A retro-
grade, fatty metamorphosis of the torn fragments of brain tissue,
analogous to that which occurs in the fibres of peripheral nerves
cut off from their nufritive centres, plays its part in bringing
about this softening. Finally, a third kind of change often
oceurs, consisting in an inflammation of the surrounding cere-
bral substance, which may at length become so extensive and
cause such widespread cedema as to prove fatal.

1 Lehrbuch d. path. Anat. II. Bd.
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In case the patient survives the attack for several weeks or
months, the hemorrhagic focus becomes transformed into a sort
of eyst. Virchow® pointed out, years ago, that these cysts are
not simple cavities filled with fluid, but that they almost always
contain in addition loose, spongy connective tissue. The fluid
contents of this cedematous connective tissue vary in color from
brown to bright yellow—the pigment, which owes its origin to
the red blood corpuscles, being either granular or cystalline, and
often enclosed in cells. Sometimes the pigment disappears al-
together, leaving a cloudy, whitish, and whey-like fluid.

The wall of the cavity may be lined with firm connective
tissue, either pigmented itself, or covered on the surface with
pigmented material, in which case it is smooth, and shows no
trace of the ragged appearance which it presented in its fresh
state, or it may be formed by a layer of soft, friable tissue, con-
taining granular bodies and detritus, which passes over imme-
diately into the normal cerebral tissue (Foerster *).

These cysts—which vary in size between that of a peach-stone
and that, as an extreme limit, of a hen’s egg—may at times per-
sist permanently without change. In many cases, however, the
seat of the hemorrhage is found at a later date to be occupied,
not by a cyst, but by the so-called apoplectic cicatricial tissue;
and it is impossible to say with certainty whether this tissue is a
primary formation, following directly on the state of things pro-
duced by the hemorrhage, or whether it is the result of a trans-
formation of the cysts. This cicatricial tissue occupies a space
of considerable superficial area, but of no great thickness, pre-
sents more or less flattened rust-colored surfaces, and is either
made up throughout of simple, dense connective tissue, or of
layers of such tissue, enclosing between them a layer of softer,
friable or spongy substance.

In case the hemorrhage occupies a limited space in the cortex
cerebri and the process of repair goes on properly, the same
changes take place as where the more central regions are af-
fected, with the single difference that, in the former case, the pia
mater is involved. The cerebral substance is found, under these

1Virch, Arch. I. Bd. p. 454. * Pathologische Anatomie.
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conditions, depressed, of yellow color, and-adherent to the pia.
At times there are found here also cavities containing loose con-
nective tissue, its meshes filled by serum, which has evidently
been secreted by the vessels of the pia.

‘When hemorrhagic foci are of long standing they may give
rise to various secondary changes, not only of the parts in their
immediate neighborhood, but also of others in distant regions.
These changes may be of either of two kinds: first, such as are
limited in their action to certain tracts of conducting fibres,
which have been severed at some point in their course by the
extravasated blood ; and, second, such as involve the entire mass
of the brain. Although Cruveilhier noticed and called attention
to the former variety of these secondary changes, yet the credit
of having studied them thoroughly, and in some respects even
exhaustively, unquestionably belongs to Tirck ;' and among
the investigators who have followed in his steps, Bouchard
deserves to be specially mentioned. According to the latter
observer, the secondary degeneration of the motor nerve tracts
fails to occur when the superficial layers of the cortex are the
exclusive seat of the lesion ; it takes place only when the deeper
layers of the cortex and the white substance lying beneath are
affected as well. It has been observed with especial regularity
in the cases where the seat of the hemorrhage was in the corpus
striatum, and in its greatest intensity where the capsula interna
was involved (Charcot and Vulpian). It seems to be much less
marked when the hemorrhage takes place into the thalami op-
tici or centrum ovale. The effect of hemorrhages into other
parts of the brain, as regards their tendency to produce these
secondary changes, has not yet been studied with especial care.

This secondary degeneration, the histological characteristics
of which we have not space to go into here in detail, is met with
only after the lapse of several months, and consists essentially
of an atrophy of the nerve-fibres and the development in their
place of connective tissue. The path which the degeneration
follows takes it, when the extravasation is situated in the locali-
ties mentioned above, through the crus cerebri, the pons, and

1 Zeitschr, d. Gesellschaft der Wiener Aerzte. 1848 and 1852.
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the anterior pyramids. Within the latter the degenerative process
passes over, in its descent, to the other side of the medulla, and
may thence continue its course downwards through the entire
length of the spinal cord, occupying especially the posterior por-
tion of the lateral column. It may also affect the cord to some
extent on the same side with the lesion, in which case it remains
confined to the inner part of the anterior column.

Degeneration of the peripheral motor nerves under these
circumstances has not as yet been demonstrated ; and, indeed,
the fact that their excitability to electricity is preserved makes
its occurrence in them appear improbable (vide below). Meiss-
ner' has reported two cases of apoplexy in which he found de-
generative changes in the touch corpuscles of the skin. TLanger-
hans,* on the other hand, examined seven such cases, four of
which were of long standing, without being able to discover any-
thing of the kind.

The second variety of secondary change, which is from time
to time met with, consists in a general atrophy of the brain,
affecting either that hemisphere alone which is the seat of the
lesion or both hemispheres together. We would refer to this form
only in passing, as the subject will be treated of at length in
another place. It need only be mentioned that this atrophy is
said to be especially common in connection with extravasation,
even if of slight amount, situated in the cortex cerebri.

It was pointed out above that it was formerly the custom to
speak of capillary apoplexy as something quite distinet from
the usual form of apoplectic hemorrhage. This term was devised
to cover those cases where a number of minute, isolated blood-
points, of the size of a pin’s head, or even smaller, are found.
These blood-points occur in connection with pathologieal pro-
cesses of widely different kinds ; thus they are met with in parts
which are the seat of softening, or in the neighborhood of the
ordinary large apoplectic foci. They are sometimes found also
unassociated with such processes; under these circumstances
they are due to small extravasations into the lymph-sheaths of

! Beitriige ur Anat. u. Physiol. der Haut. Leipzig, 1853.
2 Virchow's Arch. 45. Bd.
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the blood-vessels, and by their presence here they may give rise
to genuine hemorrhage of some severity. They are sometimes
met with in considerable numbers in the cortex cerebri, as a
consequence of thrombosis of the venous sinuses. The so-called
capillary apoplexy, then, either occurs as a secondary process or
else it plays a comparatively unimportant part in genuine hemor-
rhage, acting as an occasional predisposing cause of the attack.
If minute extravasations, such as those in question, of the size of
a millet-seed or even smaller, really do take place, not into the
lymph-sheaths, but into the cerebral substance itself, they are
probably rapidly reabsorbed. At any rate, in the course of the
numerous experiments in which I have had occasion to make
simple punctures into the brains of animals, T have never been
able to find any traces, after the lapse of about fourteen days,
of the small quantities of blood effused around the wound.

Bxperimental investigations bearing directly upon the sub-
ject of cerebral hemorrhage have not, so far as we know, been
made. There are absolutely no experimental facts which teach
us anything with regard to the etiology of the disease. The
results of the physiological examination into the functions of
the different regions of the brain can, it is true, help us to deter-
mine with increased accuracy the seat of the extravasations. It
must not, however, be forgotten that, in view of the structural
differences between the brain of man and that of the animals,
which for certain regions is not inconsiderable, the conclusions
drawn from physiological experiments are only to be applied
within very narrow limits to pathological cases. We regard it
as very important, in the present state of our knowledge, to use
great caution in adopting the results obtained from experiments
on animals as a guide in the localization of circumscribed dis-
eases of the brain. At the same time, as may be said in passing,
we regard it as still less admissible to draw conclusions from
the effects of disease as to the normal physiological functions of
the injured parts, or on the same grounds to attempt to throw
discredit upon the significance of carefully conducted experi-
ments. We shall return to this matter again below.

Other sets of experiments bearing upon one or another special
point in the pathology of cerebral hemorrhage may of course be
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utilized in the study of these questions. Such are the experi-
ments upon the increase of intra-cranial pressure, especially
those—already referred to above—by Leyden, and one by F.
Pagenstecher, who succeeded, by introducing bits of wax within
the skull, into the space between the brain and the dura mater,
in reproducing to some extent the mechanical conditions present
in the case of extravasations of blood. Within certain limits
the results of all the experiments upon the circulation of blood
in the brain can be turned to account. Taken all together, how-
ever, the help that we get from physiology, except in regard to a
few points, is at best but inconsiderable.

Symptomatology.

Different individual cases of cerebral hemorrhage are liable
to vary so greatly in regard to their clinical history that they
may even fail to resemble each other in any respect. Neverthe-
less, in spite of their striking differences, almost all cases unite
in presenting two clinical features, so constant in their occur-
rence that we have a right to regard them as essential ; these
are the suddenness of onset of the initial attack, often marked
by the presence of the typical apoplectic symptoms ; and, fol-
lowing this, the evidences of local cerebral disease (in Gries-
inger’s sense), lasting for a longer or shorter time, often to the
very end of life, and consisting, as a rule, in paralysis of one
half of the body. There is in fact only one other cerebral affec-
tion which is characterized in an equal degree by these phe-
nomena, and this is one which it is, indeed, often difficult or
impossible to distinguish eclinically from hemorrhage itself,
namely, softening from thrombosis or embolism.

Premonitory Symptoms.

It has long been the custom to describe certain premonitory
symptoms of cerebral hemorrhage (molimina apoplectica) as phe-
nomena of frequent occurrence. In order that these symptoms
may be appreciated at their true value, we would preface our
description of them with the following observations: Character-
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istic premonitions of hemorrhage, in the sense in which one
speaks of the prodromal stage of the acute exanthematous dis-
eases, are never met with ; in many cases there are no premoni-
tions at all.  Although we do not attach much importance to the
evidence of statistics as regards this point, yet daily experience
teaches how common it is for persons who have never before
betrayed a single cerebral symptom to be suddenly prostrated
by an apoplectic attack. On the other hand, it certainly hap-
pens at times that definite symptoms are present for a long
period before an attack, such as justly awaken the fear of its
approach. In a restricted sense, these symptoms may fairly be
called prodromata, although even then not invariably so.

In the first place, it may be that we have to do with general
symptoms, preceding the hemorrhage by several years, which,
strictly speaking, have nothing whatever to do with the apoplec-
tic seizure itself, a proof of which lies in the fact that they are
by no means always followed by any seizure after all. The
symptoms are, as a rule, dependent upon disturbances of the
intra-cranial circulation, commonly of the nature of hypersemia.
Many of the precursory special symptoms, shortly to be men-
tioned, are also to be referred to the same category ; some of
these latter, however, forming a second group of the so-called
prodromata, are, without doubt, sometimes due to minute
extravasations, and it is possible that ome reason why the
remains of these extravasations are not oftener found after death
is that they occurred in the very same part of the brain which
became afterwards the seat of the fatal hemorrhage by which its
structure was destroyed, and the investigation of former pro-
cesses within its limits made impossible. Cases where attacks of
paresis and alterations of sensibility appear in parts of the body,
which later become paralyzed, are perhaps of this order. Then
there is a third group of cases, where the so-called prodromata—
under these circumstances only preceding the attack by a few
hours or days—owe their origin directly to the hemorrhage itself,
which has begun slowly to take place, thus constituting one
part of the symptoms of the attack itself. We shall have more
to say on this point further on.

As we view the matter, the symptoms of hemorrhage can
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only make their appearance contemporaneously with the hemor-
rhage itself ; and we have only then a right to speak of premoni-
tory signs when the primary or exciting causes of vascular rup-
ture are themselves attended by symptoms, a matter with regard
to which no general rule can be laid down, as will have been
gathered from what has been said concerning the etiology of the
affection. It can never be justifiable, in view of these same facts,
to regard symptoms of this class as certain forerunners of hemor-
rhage.

Bearing these considerations in mind, let us proceed to the
enumeration of the different varieties of these so-called premoni-
tory signs. They may be classified, in the first place, as local
and general. The former correspond pretty nearly to the group
of symptoms which we have described as occurring in the lighter
varieties of cerebral hyperemia. Thus the commonest among
them are frequently recurring dizziness, headache, ringing in the
ears, musca volitantes, alterations in the disposition, either in
the direction of irritability and pettishness, or, on the other
hand, of drowsiness and lethargy. Especially important is a loss
of the power of speech, making its appearance suddenly, and
again, after a few hours, disappearing, and unattended with
paralysis of the tongue. It would be impossible to discuss in
detail the great variety of possible phenomena of this class, which
are enumerated (rather indiscriminately) by Jos. Frank. Thus one
patient is reported as having had, frequently, sensations as of de-
licious perfumes ; another was constantly inclined to gape, ete.

The more strictly local molimina may also appear under vari-
ous forms, and are met with, as a rule, though not invariably, in
those parts of the body which are later to be attacked with
paralysis. Thus some patients complain of a sense of weight
and awkwardness, a slight degree of paresis in one arm, a leg, or
in arm and leg at once, which, after a while, again disappears.
Much more rarely, a certain heaviness of the tongue is seen, or
unilateral facial paralysis, or even double vision, dependent upon
the paresis of one of the muscles of the eye. Side by side with
these motor disturbances, or independently of them, the patients
complain of abnormal sensations in the extremities, among the
most common of which are a sense of stiffness, a feeling of ** pins

VOL. XIL—7
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and needles,” formication, or sudden attacks of sensations of
heat and cold, or of pain of an indeseribable character. = Not
unfrequently disturbances of vision are met with as prodromata.
Apart from the diplopia above referred to, experience has shown
that diseases of the retina, especially those which accompany
chronic nephritis, usually underlie these visual disturbances.

In a few cases complete amaurosis has been observed to pre-
cede attacks of apoplexy by several days. E. Berthold' dis-
covered in one case a unilateral hemorrhage into the retina, as
cause of a difficulty in vision of a few days’ standing ; and later
the patient died from an attack of apoplexy under his immediate
observation ; unfortunately no autopsy could be made. Excep-
tionally it happens that nose-bleed occurs as a premonitory sign.

All these premonitions precede the final attack often by weeks
or months, sometimes by years. We would refer again to the
similarity between this group of symptoms and those which
accompany simple cerebral hyperzmia; at the same time we
would repeat that it is often entirely wanting, and refer to the
explanation given above as to its origin.

The First Stage of the Hemorrhage.

The beginning of the intra-cerebral hemorrhage, whether pre-
ceded by premonitions or not, may be marked by any of a variety
of symptoms. As a rule, the occurrence of the extravasation is
accompanied by loss of consciousness ; but this is not invariably
the case. As was remarked at the outset, the sudden loss of
consciousness is designated as apoplexy, or the apoplectic shock ;
hemorrhage may then occur, either with or without apoplexy.
The former occurrence is by far the more common; but, in either
case, manifold differences in the symptoms present themselves
in different cases. We shall first discuss the apoplectic hemor-
rhages.

In very rare instances, though they do occur, the classical
state of things, answering to the name which designatesit, is ob-
served. In the midst of apparent health, while engaged in some

1 Berl. kl. Wochenschr. 1869. No. 39.
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indifferent occupation, the patient utters a ery, and falls directly,
sometimes even without so much warning as this, as if struck by
lightning, to the ground. The mass of the extravasated blood
under these circumstances is not always very large; it may in-
deed be small. On the other hand, its seat is almost always in
about the same region, namely, in the pons, the medulla ob-
longata, or the cerebellum—in saying which we do not mean to
imply that the attack is always of this form when the seat of
the lesion is in one of these parts.

TFar oftener the apoplectic attack has a more gradual begin-
ning. The patient complains of dizziness, of abnormal sensations,
or of pain in the head ; or he complains of some of the symptoms
ryeferred to above among the prodromata ; or his mind becomes
confused, and his speech inconsequent; or, while his conscious-
ness may be apparently undisturbed, he can no longer express
himself in words ; or he becomes sleepy ; or nausea, and even
vomiting make their appearance, accompanied with a sense of
great exhaustion, muscular relaxation, constantly recurring
attacks of chilliness. After this condition has endured for some
hours (exceptionally even days), during which time perhaps vene-
section has been practised, the stage of unconsciousness comes on.

Again, in still other cases, one of the extremities, the arm,
the leg, or some of the muscles of one side of the face or of one
eye, becomes the seat, not only of a simple sense of weakness or
a partial loss of power, but of complete paralysis. Occasionally
the scene opens with slight clonic convulsions, or even with tonic
spasms, in certain groups of muscles, which later become para-
1yzed ; and not until after these symptoms—perhaps even hours
after—does the patient fall into a state of sopor.

Not less varied than the character of the attack at its com-
mencement are the special symptoms which are met with after
loss of consciousness has set in. As a rule (and in this consists
the fundamental peculiarity of the condition), the vietim of the
seizure lies plunged in the deepest sopor.' Consciousness is com-
pletely extinguished—no trace of voluntary movement, no sign

| The older physicians used to distinguish three varieties of sopor, corresponding to
the relative intensity of the symptoms—namely, coma, lethargus, carus. The sopor
from apoplectic hemorrhage should therefore properly be called carus.
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of any kind, betrays the least glimmering of conscious perception.
In the severest cases even the reflex motions are abolished (the
extremities losing all tendency to assume a definite position,
which in health never happens, even during sleep), and in its
place we find a universal, corpse-like relaxation of the muscles;
only the movements of respiration and of the heart, together
with the power of swallowing, which is seldom absent—provided
that the fluid is once brought fairly into the pharynx—remain
to indicate that life persists.

1t is not in every case, however, that the shock is so profound
as this: sometimes powerful irritations, such as usually cause
pain, may be able to call out unconscious reflex movements. In
these cases a careful examination can discover a difference be-
tween the two halves of the body—the extremities of one side
offering a certain resistance to passive motion, while those of the
other sink, when unsupported, like a lifeless mass ; likewise the
corner of the mouth on one side stands somewhat lower than
that of the other, and the opposite naso-labial fold is very
strongly marked. In short, we have to do here with a case of
hemiplegia, of unilateral paralysis, which has made its appear-
ance at the same moment with the sopor.

In case the general muscular relaxation is so great that the
hemiplegia is not to be recognized, and that for this reason doubt
exists as to whether the apoplexy is due to a cerebral lesion,
especially hemorrhage, or to some other cause (opium poisoning,
asphyxia, etc.), it is important to make search, according to
Prevost, for one symptom, whose presence generally (according
to Prevost always) indicates that we have to do with a demon-
strable affection of the brain ; this is the deviation of both eyes
towards the non-paralyzed side, a condition which is often asso-
ciated with a rotation of the head in the same direction.

This phenomenon—which is not to be confounded with unilat-
eral sirabismus—is observed especially in sudden attacks, and
is of short duration, lasting usually only a few days.

According to Prevost, it is found with greatest frequency when
the lesion is seated in the corpus striatum and its neighbor-
liood, but also at times with lesions of other parts, and is to be
classed in the same category with the so-called **compelled
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movements’’ (Zwangsbewegungen) so often observed in the
course of experiments upon animals.

T am able to confirm this statement in the main, but with the
restriction that I have seen this same phenomenon in cases where
no anatomical lesion existed (vide, for instance, a case reported
above as due to cerebral hypersemia). Eulenburg has also
pointed out that it may occur in connection with unilateral epi-
leptic attacks.

Sometimes the onset of the shock is attended with convul-
sions. This happens but rarely, and only under certain defi-
nite conditions, namely, in cases where the amount of extrava-
sation, which then generally has its seat in the hemisphere, is
enormously large, and in those where it is seated in the pons and
medulla oblongata ; still more if it has also broken through the
floor of the fourth ventricle. In the former case the convulsive
action is generally very slight, only feebly suggested; in the
latter it may be very severe, closely resembling the convulsions
of epilepsy: in both cases it is bilateral. Hirtz endeavors to
show that the convulsions are much more common when the
hemorrhage breaks through into the ventricles (fifty-three times
out of seventy-seven cases) ; but this occurrence probably has no
other physiological significance than that attaching to these cases
in common with all extensive hemorrhages. It happens only
very exceptionally that, during the coma following hemorrhage,
convulsive action occurs, which is limited to the paralyzed
limbs. On the other hand, it frequently happens that the ex-
tremities which are afterwards to be paralyzed are found at
first in a condition of tonic spasm. This is said to occur with
special frequency when the hemorrhage has destroyed the walls
of the lateral ventricles ; but this statement is in need of further
proof. Durand-Fardel, who has been its special advocate, brings
forward a number of instances, on his side ; yet certainly the rule
is by no means an invariable one.

The other features of the attack, the appearance of the face,
the condition of the pupils, the respiration, the pulse, are also sub-
jeet to manifold variations. The color of the face is sometimes
deep red, even slightly cyanotic, the latter indicating an irregular
and impeded respiration. At other times it is entirely normal,
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and again in other cases it is found to be quite pale, resembling
in every particular that of a person in a faint. This last ap-
pearance seems to occur with especial frequency in cases where
the hemorrhage has taken place gradually. Sometimes in the
very beginning of the attack, before consciousness is lost, the
patients look pale, with sunken features, and they then, as a
rule, suffer from nausea and vomiting. On this generally follows
sopor and the venous congestion of the face. The state of the
pupils (with regard to this point we agree with Hughlings Jack-
son) is as little characteristic as the appearance of the face;
they are sometimes dilated, sometimes also of normal size, or,
again, unusually contracted. A high degree of myosis is an
almost invariable symptom in case of hemorrhage into the pons.
Much more important is a marked difference in point of size
between the pupils of the two sides (supposing the inequality
not to be a physiological peculiarity of the individual), because
it points to a unilateral affection of the brain. The character of
the pulse also varies with the case; the so-called pulsus cere-
bralis of the older physicians, . e., a slow, sometimes also irreg-
ular pulse, is, to be sure, the variety most often observed ; but
sometimes, on the contrary, it is very rapid and entirely regular;
the tension is equally subject to variation. The respiration is
in many cases quiet and as regular as that of a person in sleep.
Our fathers used to describe a noisy, snoring, ‘“stertorous’ res-
piration as peculiar to hemorrhagic apoplexy ; but, as just
stated, it is not universally present, and is, moreover, met with
in sopor due to other causes. In case of very deep unconscious-
ness the cheeks are drawn in during inspiration and puffed out
during expiration (the so-called tobacco-smoker’s respiration).
Traube ' was the first to call attention distinctly to the phenom-
ena of the Cheyne-Stokes respiration in cerebral hemorrhage,
and we are able to confirm his statements. If the patients do
not awake from their coma, the respiration becomes, towards
the end, intermittent and irregular. Finally, it is to be noted
that the fmeces and urine sometimes pass away involuntarily
during the sopor.

! Berl. klin. Wochenschr. 1869. No. 27.
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Such is the description of the true apoplectic attack. At the
same time the old notion, that the sopor due to cerebral hemor-
rhage is always of the profoundest kind, has long since, by com-
mon experience, been disproved.

In fact, it happens not unfrequently that such patients be-
come only somnolent and answer when aroused by calling,
though they may be at the same time confused in mind. These
latter forms bridge over the interval between that last de-
scribed and the one to which we shall next direct our atten-
tion, namely, where hemorrhage occurs unattended by apo-
plexy—a condition which, though comparatively rare, is un-
questionably met with from time to time. In our belief the
frequency with which these cases are to be seen has been un-
derrated. We have no statistical evidence to offer, it is true,
but we are well convinced that cases are often called apoplec-
tic by the laity where a paralytic attack comes on suddenly,
even if unattended with coma, and that their faulty impres-
sions are then transmitted to the physician; certainly the pro-
portion of cases must be small which the physician has the
opportunity of observing in person from the very outset.

It sometimes happens that the hemorrhage, with all its con-
sequences, occurs without the patient’s having lost conscious-
ness even for a single minute. It is self-evident that under these
circumstances all those phenomena will be absent which belong
to the apoplectic seizure as such ; while, nevertheless, the whole
group of remaining symptoms, which are the result of the extra-
vasation regarded asalocalized disease, may make their appear-
ance in due course. Among these symptomsare to be reckoned all
the various molimina prodromalia, the manifold phenomena that
immediately precede the attack, and, finally, those which remain
permanently after the return of consciousness in the usual
cases. Such patients notice that they can no longer use the
arm properly at their work, and that it feels a little stiff ; the
same thing is found to be true of the leg of the same side;
these extremities may next become the seat of slight muscular
twitchings ; the weakness increases; the patient falls to the
ground, is picked up and laid upon a bed, and after half an
hour, or an hour, from the beginning of the attack the paralysis
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of one side of the body is complete. All this time there may
have been not the least disturbance of the sensorium.

In the cases of this kind that we have ourselves observed,
as well as in the greater part of those recorded in the litera-
ture of the subject, the paralysis occurred rather gradually;
now and then, however, it develops with great rapidity. Thus
Troussean relates the case of a woman, who, while at table
with her family, and feeling herself in perfect health, noticed
that she could no longer cut her bread ; wishing to express her
astonishment at this, she found that her articulation had
become indistinet ; and on trying to rise from her chair, she fell
to the ground, from paralysis of one leg; yet her consciousness
had not been lost for a single moment. Andral gives a similar
instance, with autopsy.

Before we go further in our study of the symptomatology, it may be well if we
stop for a moment to consider the question, What are the influences that give rise to
the apoplectic attack? We shall confine ourselves, in the following discussion of
this point, exclusively to the conditions which are present in cases of cercbral hemox-
thage. Unquestionably there are several different factors which, at the moment of
occurrence of the extravasation, conduce to bring about loss of consciousness; it is
certainly impossible to refer it always to the same cause. We are driven to this
conclusion by a simple consideration of the following facts : 1. That the symptoms
of apoplexy may attend small as well as large extravasations. 2. That, in spite of
the fact that they occur in consequence of some of the smaller hemorrhages, they
may fail to attend the larger. 3. That rapidly occurring extravasations do not
always cause loss of consciousness, while, on the contrary, this result does sometimes
follow those whose development has been gradual.

At the head of the list of determining influences, because most readily studied,
we shall place the sudden increase of the corcbral pressure which is exercised by
large extravasations, and which, as has been proved experimentally by Leyden and
Pagenstecher, regularly gives rise to coma. This condition is without doubt the
cause of the apoplexy in those cases where one hemisphere becomes the seat of
an extravasation of such a size as to push the falx cerebri to one side, or where the
blood breaks through into the ventricles, and finally makes its way even to the
surface of the brain. Abercrombie, in his excellent treatise on the Apoplectic Shock,
gives it as his opinion that the essential factor in the production of the symptoms
in cases of this kind is not the direct compression of the nervous clements, but the dis-
turbances of the circulation due to the ical action of the ion ; and
the nature of these disturbances of circulation is now universally regarded to be
an@mic. If the statements which we made in speaking of the pathology
of cerebral anwemia, as to the varying readiness with which the different parts of
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the brain respond to circulatory changes, are borne in mind, it will appear compre-
hensible why it is that general convulsions so rarely arise in connection with coma
hemorrhagicum, namely, because extensive hemorrhages are, on the whole, of infre-
quent occurrence.

Without feeling obliged to admit the force of the calculations made by Pagen-
stecher, as a corollary from his experiments upon the effect of the injection of
wax into the skull cavity of dogs, to the effect that a pressure, amounting on an
average to 40 grms., in maximal cases to 90 grms., ought to be borne by the
lhuman brain without causing symptoms due to the pressure itself, yet we may
admit as certain that in some cases extravasations, whose amount is much less than
that of the corcbral fluid,' may give rise to apoplexy. According to what was said
in the introduction (on Intra-Cranial Circulation), this fluid must first be expelled
before the effects of the pressure can be felt by the brain itself, & e., before anemia
from mechanical expulsion of the blood can be brought about. In all probability
the amount of the extravasated blood must be even greater than this before it can
compress the vessels even in part. Experience, however, teaches that very extensive
hemorrhages occur only exceptionally. We find ourselves thus driven to the con-
clusion, that certainly in the case of the small extravasations, probably indeed
in that of the majority of all cases, some other influence besides the increase of
cerebral pressure, and the consequent anemia, is to be regarded as the cause of
the apoplexy.

What, then, is the nature of this influence? Possibly in certain cases a hyper-
®mia of some intensity, which, while tending to favor the vascular rupture itself,
helps also to call out the symptoms of coma. That this supposition is an admis-
sible one, is made evident by astudy of the symptomatology of cerebral hyper-
mmia, and it is in every way possible that the influence referred to really makes
itself felt in certain cases, These cases are, to be sure, probably exceptions to the
rule; for it has been shown above that itis only in the minority of instances that any

degree of congestion worth mentioning is present in connection with the apoplec-
tic shock. We have not, then, even yet discovered an explanation sufficient to
cover every case.

Trousseau, in his Lectures, assumes the existence of a sort of temporary stupe-
faction of the brain (étonnement cérébral), supposed to be induced by the hemor-
rhage, to explain the occurrence of the apoplexy; while Hughlings Jackson
refers the same to the effect of “shock,” and Jaccoud to “névrolysie.” The
condition designated by these terms is believed to he brought about by the
hemorrhage, in virtue of the suddenness of its occurrence, as in the analogous
case, where a similar condition is excited by injuries. The authors referred to

! According to Magendie, the quantity of the cerebro-spinal fluid amounts in the
adult to an average of 62 grms., of which one-third must be allotted to the brain.
Among old persons, in whom hemorrhage is relatively so frequent, the quantity is
often much greater than this, having been found to amount, in cases of cerebral
atrophy, even to 372 grms.
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give, it is true, no definite statement as to exactly what they understand by this
“brain shock,” nevertheless this view has unquestionably its attractive side; it
would furnish an explanation of the fact that even very small extravasations may
give rise immediately to coma. A condition, analogous to that of this *brain
shock,” ! may be produced experimentally on animals by section of the spinal cord,
inasmuch as, immediately after this operation, the reflex excitability of the lower
portion of thespinal axis is found to have been abolished. As for the case where the
apoplectic symptoms are wanting, it might be assumed that the hemorrhage takes
place so gradually as not to call them out.

Although it is not possible cither to prove or disprove this theory directly, yet
the following arguments against it ought certainly to be brought forward. In
the first place—and Trousscau himself has published examples of the kind—
hemorthage may take place rapidly and suddenly without causing apoplexy. In
the next place, it might be argued that, in spite of the fact that some time elapses
before the extravasation has entirely ceased, yet the commencement of the process
at the moment of the breaking of the aneurism, must, in a certain sense, always be
sudden, and ought, therefore, according to the theory in question, always to give
rise to the symptoms of “ brain-shock,” which is not in fact the case.

Finally—and this is the main argument—the results of i upon ani-
mals are unfavorable fo this theory: for certuinly the sudden setting free of a
mass of blood, or chromic acid, in the brain of rabbits or dogs, ought to excite at
least some slight indication of this ““shock ;” yet in the course of the hundreds of
experiments in which T have done this, T have never met with anything of the
kind. It might, further, be supposed that the anatomical position of the extra-
vasations would be of significance in determining whether apoplexy should result;
an examination of reported cases gives, however, no support to this idea. Hemor-
rhages into the thalami optici, into the corpora striata, or the cerebral lobes, may
alike take place without necessarily entailing loss of consciousness as a result.

Heubner?® has very recently attempted to give still another explanation of
apoplexy from hemorrhage. He points out that when an extravasation of any
size takes place from one of the many arteries of the cerebrum (or from one of their
branches, as, for instance, in the nucleus lenticularis), it must cause a temporary
sinking of the level in the reservoir which supplies it, represented by the arterial
network of the pia mater.” Owing, now, to the numerous anastomoses between
the vessels of the pia, this change of pressure must, he supposes, make itsclf felt
over the entire hemisphere. As a result of this, it is natural, as he considers,
that symptoms of temporary disturbances of function of the cortical substance
should make their appearance, such as syncope, loss of consciousness, and even apo-
plexy. It need only be said, as an argument against the universal applicability of
this ion, that loss of i i ies the extr:

1 A shock in the surgical sense—vide the chapter on Cerebral Anwmia—is hardly to
be thought of as possible.
* Die Iuetische Erkrankung d. Hirnarterien. Leipzig, 1874. Note to p. 194,
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tion of very small quantities of blood, such aswould certainly be unable to cause
any material change of level in the “ reservoir of the arterial network in the pia,”
and also occurs in connection with hemorrhages such as are in no position to influ-
ence the circulation in the pia in any way, s, for example, those into the cerebellum.

We find ourselves then, finally, obliged to admit that the physiological relations
of hemorrhagic apoplexy have not yet been made so clear as is commonly believed ;
and it is for this very reason that we judged it advisable to examine them at this
length,

Let us now return to our study of the clinical history of
the apoplectic attack. Sometimes, though certainly only in a
minority of cases, the patient expires without having regained
Lis consciousness. The length of time which elapses before the
occurrence of this event varies for different cases. It happens
only very rarely indeed that death supervenes immediately,
within a few minutes. The shortest recorded period is five
minutes (Abercrombie) ; as a rule, it amounts to several hours
(from two to twelve) at least, and yet these cases are designated
as apoplexia fulminans seu attonita ; most frequently the sopor
lasts for from one to three days before it is terminated by death.
The characteristic symptoms of apoplexia fulminans are espe-
cially common in cases of hemorrhage into the pons Varolii and
medulla oblongata, and their neighborhood, supposing that they
are in such a position that the nucleus of the vagus nerve is sub-
jected to pressure; but hemorrhages elsewhere, provided only
their amount is sufficiently great, may lead to the same result,
and this is also true of several different hemorrhages occurring
simultaneously, and possibly of the coincident occurrence of in-
tense hyperemia with hemorrhage ; pre-eminently, however, of
that of meningeal and intra-cerebral hemorrhage. Death takes
place, usually, in connection with symptoms which point to
paralysis by pressure of the spinal centre of the vagus nerve
(irregular faltering respiration, intermission and weakness of the
pulse) ; or, in case the coma is of longer duration, also in con-
sequence of cedema of the lungs or of pneumonia. It has been
practically found that recovery rarely takes place after the coma
has lasted for forty-eight hours.

Bourneville has studied with great care the behavior of the
tempreature in apoplexy from cerebral hemorrhage. He finds



108 NOTHNAGEL.—ANZEMIA, HYPERZEMIA, ETC., OF THE BRAIN.

that the temperature of the body at large is at first lowered
(reaching 85.8° Centigrade = 96.5° F.), and remains so, in the
fulminating form of the affection, until death. If life endures
for from ten to twenty-four hours, the initial sinking of the
temperature gives place to a marked and rapid rise. If death
is to be postponed for several days, however, the initial period
of sinking is followed by a stationary period, during which the
temperature varies between 37.5° and 38.0° (99.8° F. and 100.4*
F.), and finally, just before death, by a period of great elevation
of temperature—a very unfavorable symptom.

Brown-Séquard’ also has observed that, in case of animals,
death, consequent upon injury to the brain, is often brought about
by pneumonia. He discovered that when the crura cerebri and
cerebelli, or the pons, are the parts injured, minute hemorrhages,
or, on the contrary, ansmic spots, make their appearance in the
substance of the lungs ; after injuries of the medulla oblongata,
cdema of the lungs was especially apt to occur.

In favorable cases consciousness begins to return after a longer
or shorter period. In rare instances it comes back quickly, after
a few minutes, as after a momentary faintness ; on the average it
remains absent from half an hour to three hours. The first sign
of improvement, appearing while the sopor still continues, consists
in the return of reflex excitability, exhibiting itself in response
to irritation of the skin ; consciousness next becomes gradually
restored ; but it rarely, even in the lightest cases, returns all
at once to its normal state. Even when the restoration is rela-
tively rapid, headache, and a sense of general discomfort usually
remain behind. If the apoplectic symptoms have been at
all severe, hours and even days go by before the direct con-
sequences of the attack itself have disappeared, and the symp-
toms due only to the localized disease as such have become
fairly developed. The patient is still inclined to be drowsy ;
his thoughts are confused ; he gives sometimes inappropriate
answers ; is surly or apathetic; the movements even of the
muscles which are not paralyzed are nevertheless feeble. Very

! Comptes Rendus de la Soo. de Biologie, 1870, 5. Sér. T. IL p. 116 and 1873,
T. TIL p. 101. TLancet, 1871, Vol. L p. 6.
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often there is a certain awkwardness in the use of the tongue,
and some degree of aphasia, which disappears after a few days,
leaving no trace of its presence. Ina few cases, certain mental
disturbances, of the nature of delirium, are present for some
days.

‘We will for the present discontinue the discussion of the
symptoms of the apoplectic attack itself, to return again to
the subject at another time, and turn our attention instead to
the further history of those cases where, as usually happens, the
immediate consequences of the attack have, after a few hours
or days, passed away, leaving only such disturbances behind as
are dependent upon the permanent destruction of substance in
the brain. At the first glance these disturbances appear, as a
rule, strikingly uniform in character ; but, on closer inspection,
marked and varying differences are seen to exist between them.

1t may be remarked, to begin with, that a case of cerebral
hemorrhage often passes at once, without going through any
intermediate stage, into this, so to speak, cZronic condition, yet
by no means always. It happens, namely, very frequently that
symptoms make their appearance which are universally, and
probably with justice, laid to the score of an inflimmatory reac-
tion, which is supposed to take place in the tissues surrounding
the blood-clot. The intensity and therewith the attending
symptoms of this inflammation are subject to variation. Sup-
posing the patient to be restored to consciousness, and the
sensorium to be quite or mearly free, he becomes under these
circumstances confused anew, complains of headache or is rest-
less, and shows signs of delirium. The bodily temperature
rises from a few tenths of a degree to two degrees ; at the same
time other feverish symptoms appear, such as loss of appetite
and thirst; the pulse does not always become more rapid—on
the contrary, often slower; convulsive movements, even tonic
contractions, come on in the paralyzed muscles, and the patient
complains of more or less pain in these parts. These phenomena
begin, as a rule, between the second and the fourth day after
the attack, and are rarely of more than a few days’ duration.
The statement of Calmeil, that the convalescence from this
condition, the return of appetite and of quiet sleep, does 1ot
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begin until after two or three months, is correct only for indi-
vidual cases ; and even then the symptoms referred to are not
constantly present, but are rather periodic, and usually of feeble
intensity. The most constant feature of the affection is apt to
be pain, while the symptoms of fever are much less strongly
pronounced. - These exacerbations may come on at intervals of
two, four, or eight days. If the patient has passed over this
period in safety, as generally happens, the chronic stage begins,
and now for the first time it is possible to recognize, as Hasse
fittingly points out, the amount of the mischief which has been
done.

Permanent Symptoms. Motor Paralysis.

In this stage one symptom stands out in relicf above all the
rest, viz., paralysis of motion.

I regard it as unquestionable that the cause of this symptom
is to be sought, at first mainly, later exclusively, in the fact that
the integrity of the conducting fracts is actually destroyed
through the mechanical action of the extravasated blood, and
the transmission of motor impulses thereby rendered impossible.

This local destruction of the nerve tracts may act as a cause
of paralysis, not only when it takes place in the pons Varolii or
between that and the corpus striatum, but also when it occurs in
the hemispheres themselves.

This statement is in contradiction to the earlier physiological
theories, which declared it to be impossible that the paralyses
accompanying—as it could not be questioned that they did—
Jesions in the hemispheres, should arise in the manner indicated.

Recent investigations (by Fritsch and Hitzig, myself, Ferrier)
have shown that paralysis may occur as a result of lesions not
only of the white substance, but also of certain definite regions
of the surface of the brain.

Schiff! certainly goes too far when he says: ““Even in cases of
apoplexy the cause of the particular symptoms is not to be
found by investigating the anatomical relations of the blood-clot
found after death, and the extravasation is, perhaps, to be

1 loc, cit. p. 364,
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regarded rather as an accessory effect of the real disease, but in
itself without significance for the production of the clinical
result.” The incompleteness of our present acquaintance with
the symptoms of localized diseases of the brain can at most indi-
cate how insufficient our present anatomical investigations fre-
quently are in point of detail, but do not justify such statements
as this.

Besides that just mentioned, there are still other modes in
which extravasations of blood may under certain conditions
cause paralysis. If the blood-clot is of considerable size, it will
exercise such a pressure as to cause capillary anemia in the
neighborhood, and paralysis as a secondary consequence. The
general relaxation of all the extremities that is met with in con-
nection with large extravasations is certainly due to a widespread
anzemia of this kind.

Further, the compression, stretching, or dislocation to which
the nerve fibres or ganglion cells in the immediate neighborhood
of the blood-clot are subjected probably also interferes tempo-
rarily with the function of those parts. The influence of these
injuries, as well as that of the anmia, is felt, of course, only
at the outset of the affection, as it is soon counteracted by com-
pensatory changes.

On the other hand, still another influence makes itself felt,
which remains as an important cause of paralysis through the
early part of the chronic stage of the affection, viz., cedema in
the neighborhood of the extravasation, together with the capillary
anzmia which it produces. This cedema is, in part, a result of
the reactive inflammation which takes place, in part a result of
the saturation of the tissues with serum from the exuded blood.

‘We need not discuss in detail in what manner these different
agencies act in determining the distribution (at different stages
of the affection) and the duration of the paralytic symptoms.
We know from experience that, in the great majority of cases,
the paralysis, during the first days after the occurrence of the
hemorrhage, is much more widespread than at a later period.
Certain of the muscles which were at first involved begin very
soon again to obey the commands of the will ; then follows a
period of weeks or months, in the course of which a gradual
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improvement goes on in still other groups of muscles, ending in
complete, or nearly complete recovery. After this no further
improvement takes place, certain parts remaining in a paralyzed
state during the rest of life, that is, for a period of ten, twenty,
or more years.

As a rule, it happens (supposing the lesion to be seated, as is
usually the case, in the motor cerebral ganglia, the nucleus len-
ticularis, the corpus striatum, and the neighboring parts) that
the affections of the speech—whether consisting in complete loss
of that faculty, or in simple awkwardness in the use of the
tongue—or the derangements in the action of the ocular muscles,
disappear before any other of the paralytic symptoms ; next to
these, control is gradually gained, to some extent, over the mus-
cles of the leg and the face, the arm still remaining, however,
more or less absolutely paralyzed.

It is especially worthy of notice that the paralysis of the leg
almost always disappears much sooner and more completely than
that of the arm, the reverse happening only exceptionally. A
satisfactory explanation of this fact has not yet been offered. In
our opinion more is to be said in favor of the following view than
ofany other : repeated experiments upon animals have proved that
those motions that take place in symmetrical groups of muscles
and bear the stamp of co-ordinated or associated movements—for
example, swimming, springing, and the like—may be provoked
by external excitations even after removal of the cerebral hemi-
spheres—in other words, independently of voluntary innervation.
There must therefore be centres for these motions, below as well
as above the level of the corpus striatum (nucleus lenticularis).
The motions of the lower extremities in walking are, in part, of
the nature of associated movements, and the processes of innerva-
tion which underlie them are much simpler than those which
produce the very complicated movements of the fingers and hand.

Such being the case, it seems not impossible that the volun-
tary effort necessary to the movements of walking, although pre-
vented, in so far as it originates in the cortex cerebri of the
affected half of the brain, from reaching the paralyzed side of
the body, since the conducting tracts have been severed, yet
might be able, starting from the cortex of the uninjured balf, and
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acting upon these co-ordinating centres, to excite associated
movements, which would involve the paralyzed side of the body
together with the other side.

This view would be in harmony with the observed fact that
in these cases of partial hemiplegia the associated movements of
walking are more easily performed than isolated voluntary move-
ments of the affected leg. According to the observation of
Troussean, the prognosis in cases of hemiplegia is much less
favorable when the voluntary power over the arm returns soon,
while that of the leg remains long incomplete or entirely absent.
He believes that under these circumstances an early mental deoay
is to be expected.

The progress of the case is, however, not always that which
has been indicated. Sometimes a lasting difficulty in speech re-
mains ; the movements of one-half the face may be permanently
restricted, and for years the leg may continue partially paralyzed.
On the other hand, in exceptional instances, all the paralytic
symptoms may finally disappear. It is clear that these differ-
ences in clinical history are brought about by variations in the
processes of regeneration in and about the focus of disease, and
that they have to do also with peculiarities in the position of the
latter. The function of the sphincters almost always remains
normal, even though the extremities may be permanently par-
alyzed.

Respecting the infensity of the paralysis, it is plain, from
what has been said, that it may vary between the slightest
degree of feebleness in motion on the one hand, and absolute loss
of motion on the other. In the nomenclature of the present day
(which, it may be said, differs from that of the older physicians),
incomplete paralysis is called * paresis;” the complete or nearly
complete simply ¢ paralysis.” As has been said, in the early
stages of cerebral hemorrhage paralysis is almost always present,
but gives place gradually, in certain parts, to paresis. Occasion-
ally, however, this latter condition is present from the outset,
there having been no absolute loss of motion at any time. We
shall speak below of the manifold further phenomena which are
met with associated with the paralysis in affected limbs, but

prefer to turn our attention now to the discussion of* the varying
VOL. XIT.—8
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distribution and characteristics of the paralysis in different cases
(having reference always to the chronic stage of the affection into
which it enters a few weeks after its commencement).

With few exceptions, this paralysis is unilateral, and affects
the side of the body opposite to that in which the lesion on the
brain occurred ; this is the type of the so-called cerebral hemi-
plegia. Since the hemorrhage in the majority of cases is situated
in the corpus striatum, the paralytic symptoms usually met
with present the same, or nearly the same, features in every case ;
the arm and leg, the muscles of the face on the side opposite to
that of the lesion, and not unfrequently those of the trunk, are
paralytic or paretic.

With regard to the paralysis in the extremities, as usually met
with, we have only to add to what has been said, that when it is
incomplete the flexor muscles seem to be more severely affected
than the extensors (whether this is really the case, or whether it
only appears so from the fact that the intensity of the paralysis
in the two groups of muscles being equal, the position taken by
the hand is only a reproduction of its normal position, is ques-
tionable ; the latter view seems to us the more probable). I
desire to emphasize particularly the fact that the muscles of the
trunk are involved, because it is usually stated that they remain
unaffected. If any one takes the trouble to examine a number of
these cases with care, he will certainly observe that often during
quiet respiration, still more markedly during forced respiration,
the form of the chest on the paralyzed side (its antero-posterior
diameterin the upper part and its transverse in the lower) changes
less than that on the other side—those cases where any affection
of the lungs or pleura is present being of course excluded. This
difference is due to a paresis of the auxiliary muscles of respira-
tion, as can be readily discovered by examination of the scaleni.

The weakness of the intercostal muscles, as well as of those
of the abdomen and back, is much more difficult to demonstrate,
and it is perhaps often wanting. A statement made by O. Berger*
harmonizes with the results of our own observation, viz., that in

1 The various deviations from the normal type will be treated of in detail in con-
nection with the subject of the localization of lesions.
* 0. Berger, Die Lihmung des Nervus Thorac. longus. Breslau, 1873.
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many cases of hemiplegia from cerebral hemorrhage there is a
greater or less degree of paresis of the trapezius and the levator
anguli seapulae on the same side with the paralyzed extremities
(vide below, lesions in corpus striatum). Besides these muscles
and those of the extremities, the muscles of the face are also
paralyzed. TItisa characteristic feature of this paralysis, as Todd
was the first to remark, that those branches of the facial nerve
which supply the frontalis, corrugator supercilii, and orbicularis
palpebrarum, almost always escape intact, in which respect the
intra-cerebral facial paralysis differs from the peripheral form,
due to affection of the trunk of the facial nerve; in cases where
the lesion is situated in certain parts of the brain, these fibres are,
however, affected as well as the rest. Besides restricting the
motions of the principal muscles of expression, and causing the
drooping of the mouth on the affected side, the obliteration of
the naso-labial fold, inability to whistle, to purse the lips, ete.,
the facial paralysis also interferes with the enunciation of the
labials, and may even, as pointed out by Wachsmuth, impair
the mobility of the tongue, by interfering with the action of the
digastric and stylohyoid muscles. It may be due, in part, to the
functional impairment of these muscles that the tongue deviates
(with its point towards the paralyzed side), when thrust out ; itis
true that in some cases, as Eulenburg has shown, the deviation
of the tongue in simple facial paralysis, without associated pa-
ralysis of the hypoglossal nerve, may exist only in appearance,
due to the fact that it approaches the corner of the mouth more
closely on one side than on the other. Sometimes, also, the pal-
ate of the paralyzed side hangs somewhat lower than normal,
and moves less freely during respiration; under such circum-
stances the uvula hangs somewhat obliquely, with its point
directed sometimes towards the paralyzed, sometimes towards
the unaffected side of the body.

Such are the usunal characteristics of hemiplegia. All the
other motor nerves of the body are much less often paralyzed
than those mentioned ; yet there is not a single one that may noft,
as the seat of the lesion varies, be affected. At the head of the list,
in point of frequency, comes the hypoglossus; it has already been
mentioned that in most cases of apoplexy a certain degree of
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difficulty in the movement of the tongue is present at the outset,
but that, as a rule, it quickly disappears ; yet cases are met with
where it remains permanently. The nerves supplying the mus-
cles of the eye are affected almost as often as the hypoglossus;
this results, as a rule, in strabismus, with its attendant disturb-
ances of vision, which persist only for a few days. Still more
common are changes affecting the size of the pupil on one side,
which also disappear after a short time. Sometimes a paresis of
the upper eyelid remains permanently. A special form of the
affection in which the paralysis of the oculo-motor is on the
opposite side to that of the limbs, will be spoken of later. Uni-
lateral paralyses of the vocal cords, or of the pharynx, are
exceedingly rare ; functional impairment of the spinal accessory
nerve is still more so.

Certain exceptions have been observed to the rule according
to which hemiplegia affects the side of the body opposite to that
of the lesion (not to speak of certain special forms of paralysis,
to be discussed below). The number of these exceptional cases
is infinitely small as compared with those which observe the
general rule, but it is nevertheless unquestionably true, and not
merely a matter of inaccurate observation, as Romberg believed,
that now and then the only discoverable lesion in the brain is
situated on the same side with the paralysis of the extremities.?
Tt is very difficult to give a satisfactory explanation of this
occurrence, standing in opposition as it does to the settled
teachings of anatomy and physiology ; one theory, proposed
some time ago, scarcely need be mentioned at present, as it is
utterly untenable. That of Morgagni and Brown-Séquard, that
in such cases the normal decussation of the pyramids is wanting,
or that of Schiff, that a redecussation afterwards takes place, are
simply hypotheses, ad %oc, without proof. Ambrosi believes
that the circumstances under which this hemiplegia on the same

1 A detailed account of the symptoms arising from the paralysis of special nerves
will be treated of in another part of this work.

* Collections of cases of this kind have been made by Morgagni, Burdach, Dechambre,
Andral, Nasse, Ambrosi. The latter has very recently reported such a case, which was
observed in Leyden's Clinic (Ueber gleichseiti iplegie. Tnaug. Dis.

1867).
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side occurs are such that it is due,not to the primary lesion itself,
but to secondary changes, especially of the nature of eedema and
softening, so extensive as to involve the ganglia on the other
side of the brain. This was in fact found to be the case in one
instance ; but the corpus striatum on the same side, 7. ¢., on the
side of the lesion itself, was also soft and edematous; and the
question therefore remains, why this was not also the starting-
point of paralytic symptoms affecting the opposite side of the
body ¢

Besides occurring in this typical hemiplegic form, the paral-
yses from cerebral hemorrhage may sometimes appear in other
shapes. These differences are dependent only upon the varying
seat of the extravasation. Thus sometimes bilateral paralysis,
paraplegia, is observed ; this is due either (in very exceptional
cases) to hemorrhages occurring simultaneously in both hemi-
spheres, especially in the central ganglia, or to extensive lesions
in the pons or medulla oblongata. Under these circumstances
it could scarcely happen that life should be long preserved.
The statement, that a lesion of one side of the brain above the
pedunculus cerebri has been known to cause a real bilateral
paralysis, is so utterly in contradiction to well-recognized ana-
tomical and physiological facts, that it is much easier to believe
that some other lesion existed, but was overlooked at the au-
topsy (the absence of secondary changes being talken for granted,
such as eedema, and the like, extending to the other side of the
brain).

Cases of so-called alfernate paralyses (first named and
studied by Gubler), in which a unilateral, intra-cerebral hemor-
rhage, not in a position to compress the nerve trunks at the base
of the skull, causes paralysis at once of certain muscles on the
opposite side of the body, of others on the same side, deserve
special notice. When the extravasation is in the crus cerebri
(vide below), the muscles of the extremities and the face of the
opposite side are affected, and those supplied by the motor-oculi
on the same side ; in this case the motor-oculi, lying as it does in
immediate contact with the crus, is injured, not at its centre, but
in its course. Further, lesions of the pons may cause another
species of alternate paralysis, affecting the extremities on the
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opposite side and the face on the same side. The special
features of the facial paralysis in this case and the probable
cause of this so-called alternate arrangement will be discussed
more in detail below. Finally, a third form of alternate paral-
ysis is sometimes, though very rarely, seen, in which, in con-
sequence of a single lesion, the upper and lower extremities of
opposite sides are affected ; in this case the seat of the lesion is
in the upper part of the medulla oblongata, at the point where
the decussation of the nerve fibres for the lower extremities has
already occurred, but just above the point of decussation for
those of the upper extremities. (Vide Schiff’s Physiologie des
Nervensystems.) So far as we know, no uncomplicated case
of hemorrhage, resulting in this form of paralysis, has been ob-
served.

It occasionally happens, also, that the distribution of the
paralysis is very limited, confining itself to individual nerves ;
these are, under such circumstances, always cranial nerves. We
are not aware that cases of paralysis, restricted to single nerves
of the extremities—for example, the median or musculo-spiral
—have ever been reported as a consequence of hemorrhage. It
happens indeed comparatively rarely that even one extremity
alone is attacked without the other being at all affected. Pa-
ralysis of individual cranial nerves is, nevertheless, met with
not only as a prodromal symptom of an apoplectic attack, to be
followed, later, by more wide-spread symptoms, but also, from
time to time, as a permanent symptom by itself. In most of
the cases of this kind, hitherto observed, the facial nerves have
been the ones affected. Paralysis, thus limited to the facial nerve,
has been seen in connection with extravasation in the optic thala-
mus, and in the corpus striatum (for example, by Duplay);
Cruveilhier reports this as having happened to Dupuytren,
in consequence of a hemorrhage—mo paralysis of any other
part following later; Chvostek® describes a case in which dis-
turbances of speech and a feebleness of the extremities on the
left side, present at first, disappeared almost entirely after a few

1 Union Méd. 1854.
* Oesterr. Zeitsch. £. pract. Heilkunde. 1870. No, 85.
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days; on the other hand, the left facial nerve remained almost
completely paralyzed (even the branch to the orbicularis palpe-
bmlum), and the autopsy disclosed the presence of a hemor-
rhagic cyst in the right nucleus lenticularis.

Although the voluntary control of the limbs is entirely lost,
yet there are various conditions under which involuntary move-
ments may take place in them. Thus well-marked, associated
motions are not unirequently seen, having their origin especially
in strong mental excitations and in certain involuntary reflex
processes. Thus the muscles of one-half the face, usnally com-
pletely relaxed, may, in connection with those of the unaffected
side, perform motions necessary to changes of expression, some-
times contracting even more strongly than do the healthy muscles,
as in laughing, and the like ; in other cases, on the contrary,
the difference between the two sides of the face comes out all
the more strongly under changes of expression.! Under the
influence of emotional excitement, such as anger, the paralyzed
extremity may be more forcibly moved than the other; when
the patient coughs, gapes, or sneezes, during micturition or
defecation, the paralytic member may be jerked strongly into
the air, or may fall into a state of convulsive twitching ; if a
certain amount of contraction is already present, it becomes still
more decidedly marked ; and yet, withal, the utmost effort of
the will may be unable to provoke the least motion.

Attention may here be drawn to a fact, which was known also to the older writ-
ers, namely, that when hemiplegic patients are brought under the influcnce of
strychnia, the muscular contractions occur in the paralyzed parts long before any
symptoms of the poison show in the

Another form under which these associated movements are
seen, is that in which a movement, performed voluntarily by the
unaffected extremities, is imitated by the corresponding muscles
on the paralyzed side. This form is less common than the first
mentioned, and is most clearly marked in cases where permanent
contractions have already made their appearance. Westphal

| This associated action of the paralyzed half of the face in expression, in cases
wwhere the voluntary control over it is lost, is seen in connection with lesions in certain
definite places, as will be pointed out more at length in another place.
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reports them as being especially noticeable in persons who have
been hemiplegic from youth. Still less common is a third form,
which occurs occasionally in cases of apoplexy, as has been
pointed out particularly by Hitzig.'! When, namely, during the
period in which the power of voluntary motion is returning, the
patient wishes to make any particular movement—for example,
flexion of the forearm—he seems compelled to exert all his
strength in the effort, as if obliged to overcome some powerful
resistance. Close examination shows that this analogy is in fact
a just one, since in such cases not only the biceps, but the triceps
as well is found strongly contracted. Not only the contraction
of the muscles immediately necessary for the desired movements,
but also that of their antagonists, is thus seen to be excited by
the voluntary effort in a degree out of all proportion to the end to
be accomplished. We can confirm Hitzig's statements on this
point.*

‘We would refer, in this connection, to still a fourth form
under which the associated movements may show themselves in
cases of hemiparesis. When an apoplectic patient, who has
ceased to be completely paralyzed, innervates the muscles of the
unaffected side—if he extends the fingers, for example—the
paretic muscles remain at rest ; if, on the other hand, he extends
the partially paralyzed fingers, which is accomplished only
slowly and with effort, those of the unaffected side perform the
same motion. Except during the time immediately after the
attack, probably very few cases of hemiplegia from cerebral
hemorrhage occur in which one variety or another of these asso-
ciated movements is not met with to a greater or less extent.

It is much less common to meet with r¢flez movements, prop-
erly speaking. When they do occur, it is in obedience to the
general laws governing such movements, i.e., they follow sensitive
excitations (especially percussion, Uspensky), which are unfelt
by the patient ; and they do not confine themselves to the para-
lyzed parts, but may involve the other limbs as well.

! Arch. £. Psych. u. Nervenkrankh. 1II Bd.

* The same condition is met with in the course of other paralyses—for example,
those following typhoid; vide my article, * Ueber centrale lrradiation des Willens-
impulses.” Griesinger's Archiv fiir Psychiatric und Nervenkrankheiten. Bd. IIL
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‘We are as little able to point to thorough, systematic investi-
gations serving to explain this fact, to-day, as Hasse was, twenty
years ago.

The following are the different forms under which it is pos-
sible for these movements to make their appearance: sometimes
the feeblest excitations call out energetic contractions in com-
pletely immovable limbs, while at other times the strongest
excitations are without effect ; again, it sometimes happens that
excitation of distant parts calls out these reflex motions. (Mar-
shall Hall reports a case, observed by Holland, where the dress-
ing of a seton-wound, alongside of the lumbar vertebrz, pro-
voked a powerful jerk of the right (paretic) arm.)

In still another set of cases moderate pinching of, for in-
stance, the right, totally paralyzed arm excites contractions in
the left, unaffected, arm ; somewhat severer pinching, similar
movements also in the left leg; and still stronger pinching, the
same symptoms in the right, paretic (i. e., not entirely paralyzed)
leg ; while all this time the right arm itself remains at rest, irri-
tate where and how one will.

In our experience these results remain the same, whether the
sensibility of the skin is increased, diminished, or normal, or
whether the paralysis of motion is attended or not by pain.
As a rule, however, it happens that the abnormal increase of
reflex irritability is met with, especially in the period which
begins three or four weeks after the attack, and lasts for three
or four months, although it is sometimes seen as late as after
several years. As already indicated, it is impossible to say, at
present, what it is that determines the variations in reflex irri
tability, mentioned above: whether the position of the lesion is
of significance, or the influences, of which we shall speak in
discussing the spasmodic contraction of muscles that is some-
times observed, or the removal of the ‘“inhibitory” influence
of the brain (Setschenow’s inhibitory-centres), as Uspensky sug-
gests, or, finally, whether the secondary degeneration of the
damaged nerve-tracts is the cause, as Hasse believes, of the
diminution of irritability where that exists. The central seat
of these reflex processes is, in all probability, to be sought in
the medulla oblongata.
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As in connection with various other local diseases of the
brain, so also in connection with hemorrhages, the tonic mus-
cular contractions which often occur (the so-called contractures)
are of great importance. These contractures may be divided
into three classes, according to the periods in the course of the
affection at which they occur: 1, those which immediately
accompany the hemorrhage ; 2, those which appear early, a few
days after the attack ; and, 3, those which take place later
during the paralytic stage.

‘We have already spoken of the first class in describing the
oceurrence of the hemorrhage; the contractures of this order
disappear, almost without exception, after a few days. Those of
the second class have also been referred to in comnection with
the symptoms of the reactive inflammation of the tissues about
the blood-clot. They are associated, in point of time, with this
latter process, 4. e., they oceur in the paralyzed parts a few
days after the occurrence of the hemorrhage, and disappear
again after a short time. The theory, proposed by Todd, in
regard to the origin of this class of contractions, is the one
usually accepted, viz., that the inflammatory process exerts an
irritant action upon the cerebral nerve tracts. It must, however,
be acknowledged that the manner in which this assumed irrita-
tion is produced is as yet by no means clear.

Far the commonest form of contracture is that which occurs
in the later stages of the affection, affecting the paralyzed limbs ;
it is rarely wanting in cases where the life of the patient is long
preserved, and his condition remains stationary, although, to be
sure, it is often so trifling, causing sometimes only so light a
flexion of the fingers as to escape notice in a superficial exami-
nation. Nevertheless cases certainly are met with, especially
where the symptoms are improving, in which no trace of this
condition is to be seen. It probably never happens that all the
paralyzed or paretic muscles are affected with equal severity in
this way. As arule, the upper extremity is regularly attacked,
the lower less often ; a contracture confined to the lower extrem-
ity has never, so far as we know, been observed. It has also not

TWe shall refer further on to the apparent contractures caused by diseases in the
Joints.
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yet been observed with certainty in the respiratory muscles, nor
in those of the trunk ; it is met with sometimes in the muscles
of the face, and I have seen a case in which the sterno-mastoid,
the scaleni, and the trapezius were attacked, causing a perma-
nently oblique position of the head. The resulting position of
the limbs under these circumstances is not always the same ; the
most common is flexion at the elbow, very rarely extension j
next in order of frequency occurs flexion and pronation of the
hand and fingers (observed by Bouchard in twenty-two cases
out of thirty-one); sometimes, however, flexion with supina-
tion and sometimes extension of the hand and fingers is met
with. The position of the shoulder varies; the arm is often
adducted, rarely abducted; the foot is sometimes extended,
sometimes flexed, the knee commonly flexed. The statistics
given by Bouchard are not sufficiently full to be used in draw-
ing general conclusions. The intensity of the contracture varies ;
it is sometimes so slight as to be overcome without difficulty ; in
other cases it resists the strongest traction without yielding,
though the stretching may be very painful. The intensity and
character of the contraction are not always proportional to the
permanency of the paralysis; sometimes no contraction is
present.

Hitzig has lately called attention to a peculiarity in the
behavior of these hemiplegic contractures, which, to be sure, had
been remarked upon by isolated observers, but had never
received its due share of attention—and that is, that they
become absolutely fixed and immovable only after having
existed for several years. In the early period of their existence,
the contracted muscles may relax, so as to allow the paralyzed
limb to reassume its normal position. This occurs when the pa-
tients haveremained quiet and at rest for some time, especially if
they have been lying down, without moving. Since these condi-
tions exist pre-eminently during sleep, it sometimes happens that
in the morning, on awaking, such patients find the muscles,
which were strongly contracted the evening before, relaxed, and
in part under the control of the will; so soon as they make
any active attempt to move, however, the stiffness returns at
once. Iam able to confirm this observation of Hitzig’s ; in fact,
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since my attention was first attracted to the matter, I have
observed the condition to which he refers in every case that I
have examined. It has already been remarked that the contrac-
tions already existing become still firmer under the influence of
associated movements. The period at which this muscular
rigidity appears may vary between wide limits : we have never
observed it before the second month, sometimes not until the
fifth month.

In attempting to answer the question, what is the cause of these contractures, we
may pass over the explanations offered by the older writers, and need discuss here
only two, proposed in recent times. Bouchard believes that they have to do with
the secondary connective-tissue changes in the spinal cord, which he supposes to
act as an irritant to the nerve-fibres. Hitzig criticises this theory, by pointing to
the fact that the contractures often vary in intensity, that they may finally disap-
pear altogether, and that the muscles of the extremities differ among themselves
and from those of the trunk, in their liability to be affected. He is inclined to
look upon them as the expression of repeated, abnormal associated movements.
Hitzig’s view, so far as it admits of brief definition, is as follows : even under
physiological conditions, the effort to contract certain definite muscles excites
associated contraction in others as well. The more intense this effort, the more
widely it diffuses its action through the higher cerebral centres which stand in
immediate relation to the will. According to the teachings of physiology, there
exist, in the lower (more peripheral) scctions of the encephalon, ganglionic centres
within which the peripheral nerves which terminate in them are grouped together
for physiological ends, in accordance with a definite plan.

It is, then, conceivable that strong efforts of the will, having their anatomical
starting-point in the cortex cerebri of the uninjured side of the brain—if, by virtue
of the irradiation mentioned above, they reach these centres, which we may imagine
to have been thrown into a state of abnormal irritability through the agency of
the hemorrbagic attack—should, instead of confining their action to the particular
nerve-tracts, for which they were destined, excite others in the neighborhood as
well, and thereby call out involuntary associated movements in the paralyzed
muscles; and, further, that in consequence of the supposed irritability of the
centres, these associated movements should be at times exceedingly strong, and
should finally pass over into the condition of contracture already described. The
nature of this state of irritability is unknown.

This theory of Hitzig's seems to us quite reasonable, and worthy of further
investigation.

The so-called hemiplegia spastica infantum (Benedict) is characterized essen-
tially by of the kind described, occurring in hemiplegic children.

According to Benedict, a peculiar feature of these cases is, that the patients are
able to extend the paretic half-flexed fingers if the flexion is made still greater by
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the hand of another person; and that, in like manner, when the patients wish to
extend their own fingers, they instinctively make a movement of flexion, in con-
nection with which the desired extension takes place.

Besides the symptoms already described, which occur with al-
most unvarying regularity, these cases present evidences of other
motor disturbances, which a closer examination would certainly
discover to be more common than is supposed. They do not
make their appearance at that period in the disease when the
paralysis is complete, but only when the power of voluntary
motion has been restored to a certain degree. The movements
of the patient at this stage, though usually slow and weak, may
be otherwise perfectly normal. In certain cases, however, the
motions of these paretic extremities may be of an afazic or
choreiform character. We have seen one case where the symp-
toms (the diagnosis was not tested by post-mortem examina-
tion) pointed distinetly to hemorrhage into the corpus striatum,
in which well-marked, unilateral ataxia was present, of the
same character as that occurring in tabes dorsalis.

Charcot ! has recently reported several cases of unilateral
tremor and choreiform movements, where, at the autopsy,
changes were found in the thal. opt., corp. striatum, and neigh-
boring parts of the opposite side of the brain, and Leyden?*
observed a case of pronounced, typical ataxia, without paral-
ysis, following the occurrence of softening at definite points,
within the pons Varolii.

‘We must leave it to future investigations to determine whether
or not it is peculiarities with regard to position that make one
hemorrhage more likely than another to cause disturbances of
motion of this kind.

Leyden * reports the case of a patient in whom, in consequence of a hemorrhage
(or softening, believed to be situated either in the pons, cerebellum, or corp.
quad.), the above-mentioned ataxia was present in all four extremities, and in whom,
moreover, voluntary movements were performed with decidedly less rapidity than
normal; there was evidently no retardation in the conduction of sensitive impres-
sions, and the symptoms appeared to be due to a retardation in the conduction of

1 Gaz. Méd. 1873. No. 36.
2 Klinik d. Riickenmarkskrankheiten. I Th. S. 116.
3 Virchow's Archiv. 46. Bd
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motor impulses, through the central nervous system. It is as difficult to explain
this phenomenon as to explain the ataxia.

The law governing the electrical reaction of the paralyzed
parts is to be regarded, at any rate from a clinical point of
view, as almost exhaustively understood. Of special impor-
tance, in this connection, is the fact that in paralysis due to
cerebral hemorrhage, in common with the intra-cerebral paralysis
in general, the reaction of the muscles under both the galvanic
and the faradic current remains unchanged. The truth of this
important law has been proved by repeated observations, and is
daily to be confirmed anew, so that it is only worth mentioning
as a matter of historical interest that Duchenne was the first to
formulate it in this shape—Marshall Hall having previously
stated that in the cerebral paralyses the parts showed an abnor-
mally great irritability to electricity. Although the paralysis may
have existed for years, contractions of the affected muscles fol-
low the application of either kind of electricity, just as in health.
This general rule has, however, certain limitations. It some-
times happens that the irritability is diminished, occasionally
to a marked degree. In making this latter statement, we
exclude from consideration the cases of intra-cranial, not intra-
cerebral, paralysis, such as have been carefully described by
Ziemssen,' in which the cranial nerves, especially the facial, are
injured in their course, after leaving the brain, by some morbid
process at the base of the skull. In these cases the electrical
reaction is the same as in cases of traumatic affections of
peripheral nerve-trunks in general, . e., it diminishes progres-
sively, even to complete disappearance, and that too in a rela-
tively short time. (For the details of this process, vide the appro-
priate section of this work.) Further, Benedict,® and still more
Rosenthal, followed by Duchek and others, have called atten-
tion to the fact, that even in a case of intra-cerebral paralysis a
notable diminution in the irritability of the facial nerve may at
times occur, especially when the lesion is in the pons Varolii.
Benedict states, moreover, that when the seat of the lesion is in
the pedunculus cerebri, this same diminution of irritability occurs

1 Virchow's Archiv. 13. Bd. ? Elektrotherapie.
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after the lapse of some time. It is also possible that, as Eulen-
burg believes, a similar diminution of irritability may follow
secondary degeneration of the spinal cord, though the proof of
this has yet to be given. Finally, the same result may be brought
about by an atrophic process in the muscles themselves, which
of course must impair the strength of their contraction.

Rosenthal affirms that the electro-muscular sensibility is often
markedly diminished, although the motor irritability may be en-
tirely intact, and that this is especially true when the skin is at
the same time anzsthetic.

Increase of electrical irritability is met with much less often
than the slight diminution described. Apart from the apparent
increase due to diminished resistance of the tissues on the par-
alyzed side (for example, from absorption of the subcutaneous
fat) which is occasionally seen, this phenomenon is most fre-
quently observed, though even then only to a moderate degree,
in fresh cases of paralysis characterized by symptoms of motor
irritation. Crossed reflex contractions sometimes occur, accord-
ing to Benedict, in consequence of hemorrhage into the medulla
oblongata in such a position as to injure the nucleus of the facial
nerve. Under these circumstances, electrical irritation of either
side of the body, the paralyzed or the unaffected, may excite
reflex contractions in the muscles of the opposite side of the face.

The paralyses, which in their essential features we have just
described, form the most constant and permanent symptoms of
hemorrhage. In fact, the cases in which no paralytic symptoms
whatever are present are exceedingly rare. The constancy of
their occurrence is explained by the fact that the motor nerve-
tracts happen to pass directly through the regions which are the
favorite seat of hemorrhages (vide above), and it serves as an ad-
ditional argument in favor of the view, to which experiments also
have lent support, that lesions in many parts of the brain, even
within the hemispheres, may cause motor-paralysis, or paresis.!
I regard it as unquestionable that the entire absence of paralysis
indicates that the hemorrhage is situated at some point which is
removed from motor tracts; as to the exact position of these
points, that is a matter for future investigations to discover.

! Virchow's Archiv. 57. 58. 60. Bd.
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Disturbances of Sensibility.

It has long been known, and is universally recognized, that in
cases of hemorrhage, as in all the localized affections of the brain,
changes of sensibility are vastly less common than those of the
motor functions. In many cases, the anmsthesia is, from the
first, very slight, or if well marked in the beginning it may soon
disappear again, or it may have been entirely absent ; it happens
only exceptionally that the paralysis of motion and that of sen-
sation keep pace with one another, or that the latter is the more
prominent symptom of the two. We will now consider these
points more in detail. As a general rule it happens that, immedi-
ately after the attack, the sensibility as well as the motion of the
paralyzed half of the body is seriously impaired ; but just as the
motor paralysis is much more extensive in the very beginning
than after the lapse of a few days, so also the anzsthesia for the
most part soon disappears, the reasons for the latter occurrence
being probably the same as those suggested above for the former.
In other cases, the disappearance of the anssthesia takes place
more slowly. The recovery occurs centrifugally, 7. e., the sensi-
bility of the hand and foot remains longer impaired than that of
the arm and thigh.

The return of cutaneous sensibility to its normal state, what-
ever may have been its condition at the outset, may or may not
be absolutely complete. From my own experience, I am inclined
to think that an incomplete restoration is oftener met with than
is generally believed. It is true that the patient may feel the
lightest prick with the needle distinctly on both sides ; but if the
character of the two sensations be carefully compared, they will
often be found to be duller on the paralyzed side, or the differ-
ence between the touch with the head and that with the point
will be found to be less easily recognized. Lesions of the nucleus
lenticularis and corpus striatum (as will be shown below), which
are the commonest of all, are not accompanied by disturbances
of sensibility. The reason that, in spite of this fact, it is so com-
mon to find slight disturbances of this kind, is that the extra-
vasations are rarely limited to the above-mentioned ganglia, but
overstep their borders in one direction or another.
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‘When the sensibility is diminished at all, it happens by far
the most frequently that it is equally affected in all its depart-
ments. Occasionally, however, it happens that cerebral hemor-
rhage, like other cerebral diseases, gives rise to a paralysis of
certain kinds of sensation only (Puchelt,’ Landry,* Mosler,®
Berger,* and others).

It is not as yet determined exactly where the extravasation
must be situated in order to be followed by this result ; probably,
however, in the hemispheres or the cortex.

‘With regard to the distribution of the anwmsthesia, it may be
confined to limited regions—for example, the face—while in other
cases it is precisely the distribution of the trigeminal nerve which
remains unaffected ; as a rule, however, its distribution is the
same as that of the paralysis, taking in one entire half of the body,
including the trunk ; even the tongue often shows a diminution
of sensibility upon one side. According to E. H. Weber, areas
of disturbed and of preserved sensibility may be found side by
side, a fact which may be explained on the supposition that cer-
tain parts of the central nerve tracts remain uninjured.

It has already been pointed out that nowand then a high degree
of anzesthesia remains as @ permanent symptom. Tirck® was the
first to point out the fact, afterwards substantiated by Rosenthal,
that in such cases the extravasation often occurs within definite
limits, viz., in a region which includes the posterior part of the
inner capsule, the innermost division of the nucleus lenticularis,
the external superficial layers of the thalamus opticus, and the
adjacent portion of the corona radiata. Since, in the cases in
question, more than one of these parts have invariably been in-
volved, it is not possible to decide which of them is the one
chiefly concerned.®

I Ref. in Canstatt’s Jahresbericht, 1845.

* Arch. Génér, de Med, T. XXIX. and XXX.

# Berl. klin. Wochensehr. 1868. No. 3.

 Wiener med. Wochenschr. 1872.

s Sitzungsbericht der Wiener Akademie. 1859. Bd. XXXV

Recent, experiments by Veyssidre (Arch. de Physiol. Normale et Pathol. 1874, p.
288) confirm the clinical observations, 7.¢., that destrnction of the tissues in this neigh-
borhood causes anwmsthesia. But even these experiments do not enable us to sy pre-
cisely what nerve tracts are the ones chiefly concerned.

VOL. XIL—9
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Besides this, marked and lasting anzesthesia may follow local-
ized lesions in the pedunculus and pons Varolii (vide below).

The disproportion between motor and sensitive disturbances has long been a
matter of common observation. An analogous disproportion is found also, as is
well known, in cases where the spinal cord or peripheral nerve trunks are subjected
to pressure. But how is this to be expluined? Evidently only through the assump-
tion that in those parts of the brain which are the favorite seats of the extravasation,
few if any conductors of sensibility are present; for we know that when actual
destruction of such conductors has taken place, as, for example, in lesions in the

cerebri, ia is the result; the experimental obser-
L A R B (5 e e i
opticus, or nucleus caudatus are followed invariably by disturbances of motor but
never of sensitive character, is in harmony with this view. We have already indi-
cated above our belief as to the origin of the alterations of sensibility which imme-
diately follow the attack.

A, The list of sensitive disturbances is not yet exhausted. Be-
sides the anzesthesia, we may meet with hyperzesthesia, or, more
properly speaking, Lyperalgesia; but in the cases of which we
speak there is no real exaltation of the sensitive functions, but a
condition is present in which even a light touch is felt as pain.
M. Rosenthal describes cases in which anzesthesia, which was
present for a few weeks after the attack and then disappeared,
was not immediately followed by a condition of normal sensi-
bility, but, for a time, by a hyperalgesia of this kind. I have
observed other cases in which, after several, for example, eight
weels succeeding the attack, the skin, which had already been
moderately anzsthetic, became excessively sensitive to pressure
and pricking with the needle, and remained so for weeks or
months, finally returning to its previous anzesthetic condition.
In still other cases I have seen this hyperalgesia exist side by
side with moderate ansesthesia, even into the third or fourth
year. The patients not unfrequently declare that the severe pain
—for example, from pinching—does not remain limited to the part
ritated, but extends over the entire extremity or the entire half
of the body on the same side. In such cases the above-mentioned
increased irritability is sometimes present, though often wanting.
~ Besides the hyperalgesia from external irritation, spontaneows
attacks of pain sometimes occur. We do not refer here to the
pain mentioned above as coming on some days or weeks after the
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attack, and due to the reactive inflammation in the neighborhood
of the lesion ; but to those cases in which the totally or partially
paralyzed limbs are for years the seat of neuralgic although dif-
fused pains, which may last for a time without change, or may be
marked by periodical exacerbations (especially in damp weather).
In other cases, as Brown-Séquard, Charcot, and Hitzig have
pointed out, the pains are often felt principally in the joints,
especially the shoulder-joint.

Finally, the abnormal sensations, which are observed from
time to time, deserve mention, such as those of stiffness, formi-
cation, and prickling (“going to sleep ™).

Tt is not, at the present time, possible to give a satisfactory explanation of the
pathogenesis of the hyperalgesia and of the persistent neuralgic pains. It is hardly
fair to attempt to account for the latter symptom by assuming the existence of an
inflammatory process, continuing for years, through which the extremities of the
severed sensitive nerves are irritated. At the most, it might be regarded as possible
that an influence of this kind was exerted by the products of such an inflammation,
which would make these cases analogous to those in which neuralgia follows upon
the section of peripheral nerves. This supposition would accord with the fact that,
at least in cases which I have observed, a greater or less degree of cutaneous anws-
thesia is likewise present. I would also call attention to the fact ‘that the severest
instances of these diffused pains which I have seen have occurred in connection with
wdematous swelling of the skin, to be described later. Is it possible that a causal
connection exists between the two conditions? The pains limited to the joints are
associated with inflammatory processes in them, which will be discussed further on.

Trophic and Vaso-motor Disturbances.

1t sometimes happens that immediately after an attack of
hemiplegia a state of things exists in the paralyzed limbs which
is doubtless to be referred to an affection of the wvaso-motor
nerves ; these extremities, namely, in spite of the paralysis, are
redder and warmer than their fellows. According to my obser
vations, which accord with those of others, the difference of tem-
perature amounts usually only to from a few tenths to a little
more than one degree; sometimes, however, to several degrees.
As stated, this difference in temperature and color between the
paralyzed and non-paralyzed extremities is not always present.

Side by side with these changes, another symptom is often,



132 NOTHNAGEL.—ANZEMIA, HYPEREMIA, ETC., OF THE BRAIN.

but not always, present, which was recently described by some
French observers as if newly discovered, although in fact it had
been recognized before, and which, to judge from my experience,
is so common that I consider Hitzig as justified in saying that it
oceurs as a rule in cases of complete hemiplegia. This is a
condition of swelling and general enlargement of the extremities,
which an attempt to pinch up the skin readily shows to be due
to an affection of the cutaneous tissues, apparently of the nature
of @dema. This may come on after twenty-four hours, and may
persist for a long time. The heat and redness which accompany
this cedema generally diminish and disappear after some weeks
or months, and with them the cedema itself. In contradistinc-
tion to the condition which obtains at the outset, the temperature
of the paralyzed limbs at a later period may be no greater than
that of the unaffected parts; sometimes, indeed, several degrees
less, so as to feel icy cold to the touch. Yet, in spite of feeling
colder, the skin may present a purplish, cyanotic appearance
(it has been mentioned above that this condition is often accom-
panied by pain). In the same category with these phenomena
belong the changes in the perspiratory function of the skin. In
the early stages, so long as elevation of temperature and cedema
are present, patients usually suffer at the same time from profuse
sweating of the affected side. This tendency disappears after a
time ; but so long as they remain cedematous, the paralyzed
extremities may be more moist than those of the other side, even
though they are very cold. Sometimes the reverse condition is
present, the skin tending to be dry and scaly.

Still other phenomena, to which attention has recently been
called anew, may be mentioned in this connection. We have
referred above to the experimental observations of Schiff and of
Brown-Séquard, that lesions in certain parts of the brain may be
followed by hyper@mia or hemorrhage in the pleura and lungs
of the paralyzed side. We sometimes find the same condition
at post-mortem examinations of persons dying from cerebral
hemorrhage, and at times, associated with it, hemorrhages
in the corresponding kidney and in the skin, as well as marked
injection or ecchymosis of the pia mater on the side of the hemi-
plegia—i. e., the side corresponding to the unaffected half of the
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brain (Charcot, Ollivier, Bennet, and Baréty®). Finally, altera-
tions of the pulse are to be mentioned. It was known to the
older observers that a difference sometimes existed between the
radial pulses of the affected and non-affected sides, as indicated
by the term pulsus differens. Wolff and Eulenburg have dis-
covered by sphygmographic investigations that the amplitude of
the pulse on the paralyzed side is diminished, and that, further-
more, other peculiarities in the lines of ascent and descent are
met with that are due to a diminished contractile power of the
walls of the vessels.

Al the phenomens described are plainly due to injury inflicted upon vaso-motor
nerve tracts.  We need not go into this matter in detail, as the physiological facts
on which the statement rests are well known. In connection with @dema of the
skin alone, we would call attention, among others, to the experiments of Ranvier?
(confirmed by Emminghaus), who found that ligation of the vena cava inf. in dogs
would cause great diminution of temperature, but no edema, in the hind-legs; where-
as, if after this operation the sciatic nerve, which contains the vaso-motor nerves of
the leg, were cut on one side, the paralyzed limb became very hot, vascular, and
after a few hours the seat of marked edema.

At the same time the problem still remains unsolved with regard to this whole
series of phenomena, how it is possible that lesions in so many different parts of
the brain should give rise to vaso-motor disturbances. We are, in fact, still utterly
ignorant as to the exact course of the intra-cerebral vaso-motor and trophic nerve
tracts.

It happens occasionally that hemorrhages, like other localized
diseases of the brain, give rise to acute bed-sores, as has been
pointed out especially by Charcot. These sores are met with only
on the paralyzed side, generally in the middle of one of the nates,
less often at the knee or on the heel. As a rule, they begin
with an erythematous reddening of the part, showing itself from
two to four days after the apoplectic attack ; on the next day
bullze are apt to appear, and sloughing of the skin follows

! It may be here remarked that Ollivier observed the occurrence of a moderate
degree of albuminuria immediately following the attack in several cases of severe
hemorrhage of varying seat ; in one case also diabetes. Tn only two of these cases was
the hemorrhage found in the pons Varolii or medulla oblongata. The autopsies revealed
renal ion, together with sub-capsul and renal apoplexy. (Archiv.
Génr. 1874, Fevrier.)

* Comptes Rendus, 1869.
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quickly. Charcot regards the development of a bed-sore under
these circumstances as a highly unfavorable symptom, believing
that it indicates almost invariably the approach of death.

In Charcot’s opinion, which we regard as the correct one,
though we have not the space to adduce here the evidence upon
which it is founded, this bed-sore does not result from vaso-
motor changes, but from some affection of some system of nerves
having trophic functions.

Further trophic changes present themselves under the form
of disturbances in the growth of the nails and Aair on the
paralyzed extremities. The former become yellowish, ridgy and
brittle, and abnormally curved in both directions; the hair
grows thicker and longer. Hypertrophic changes occur also in
the skin, which are especially worthy of notice. They involve
both the cutis and the panniculus adiposus, so that a fold
pinched up by the fingers is thicker than normal.

In many cases of hemiplegia inflammations in the joints
also occur, limited to the paralyzed side. They are directly or
indirectly connected with the cerebral lesion, and may follow
extravasations of blood, though they are oftener due to soften-
ing. This condition is met with both in an acute and in a
chronic form. The former (Scott Alison, Brown-Séquard, and
especially Charcot) begins from a few days to four weeks after
the hemorrhage, sometimes still later; the joint becomes red-
dened, hot, and swollen, and after death acute synovitis, often
with considerable exudation, is discovered. It is almost exclu-
sively the larger joints which are thus attacked.

On the other hand, Hitzig has described a chronic form of
this articular inflammation, which is scarcely ever met with any-
where but in the shoulder-joint. The joint becomes sensitive to
pressure and to passive motion, and at the same time almost
immovable; crepitation may be felt and heard within it, and it
takes a position of semi-dislocation, characterized by flattening
of the shoulder and dropping of the head of the humerus. This
description is confirmed by my own experience.

Charcot regards the first mentioned form of inflammation as being of neuro-
paralytic or, rather, neuro-trophic origin, dependent upon some affection of the
trophic nerves. Hitzig, on the other hand, considers the primary factor in the
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production of the inflammation in his cases to be a sub-luxation of the humerus
consequent upon the paralysis, and regards the relaxation of the muscular walls of
the blood-vessels, together with the accompanying diminished power of resistance
on the part of the tissues as having only an accessory influence. We cannot discuss
There the pros and cons of this question; but we recognize the fact that the articular
inflammation may be of two distinct kinds, so that both of these opinions may be
correct. (It is, for example, impossible to explain on Hitzig’s theory cases such as
one reported by Alison, where, a few days after the paralysis, the joints of the knee
and foot became inflamed.)

It is a very striking fact, though one of frequent occurrence,
that the paralyzed limbs of hemiplegic patients, in spite of hav-
ing been absolutely immovable, sometimes for years, do not
become wasted (sometimes, indeed, in consequence of the hyper-
trophy of the skin they appear larger than those of the un-
affected side), in which respect these cases differ essentially from
many forms of paralysis of peripheral or spinal origin. In ac-
cordance with the theories of the day, this is usually explained
on the assumption that the *trophic’ fibres escape uninjured.
If this position is justly taken, it must certainly be regarded as
doubtful whether the explanation given for the formation of
bed-sores and the disturbances in the growth of the hair and
nails is a correct one, and the same might be said of Charcot’s
theory as to the origin of the inflammation in the joints. When
hemorrhages occur in persons whose growth is not yet complete,
especially in early childhood, then certainly a marked degree of
atrophy takes place and the growth of the paralyzed limbs
remains defective ; they become shorter and smaller than their
fellows, from imperfect development of all their tissues, even the
bones. In spite of this, it is striking to find the electrical irrita-
bility of the muscles preserved, sometimes even apparently in-
creased, owing to the fact that the subcutaneous layer of fat is
thinner than normal.

Disturbances of the Special Senses.

Symptoms of this kind, like the disturbances in the sensibil-
ity of the skin, occupy a much less prominent place than the
motor paralyses. No thoroughly reliable cases are reported of
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anosmia (paralysis of the olfactory nerve) occurring as a con-
sequence of cerebral hemorrhage ; a diminution of the power of
smell on one side is more often met with as a consequence of the
partial closure of one mnostril from the paralysis of the facial
muscles. It is not uncommon to find, during a short time after
the attack, a diminution of the faculty of Zaste limited to the fore-
part of the tongue on one side ; this is due to an affection of the
chorda tympani. This condition occasionally persists for a long
time, but usually disappears very soon. Paralysis of the glosso-
pharyngeal nerve of one side, causing permanent loss of taste
over the posterior half of the tongue on one side, has never been
observed with certainty, as far as we know, as a result of an
attack of hemorrhage. The Learing sometimes remains slightly
affected, but complete unilateral deafness is rarely met with.

We can say but little that is definite with regard to the per-
manent disturbances of vision. It is certain that they are not
of common occurrence, although we have no statistical proof of
the statement to offer. It is still somewhat doubtful whether
optic neuritis ever follows simple cerebral hemorrhage ; it cer-
tainly happens but seldom. Hemiopia, on the other hand, has
been shown, by recent investigations, to be of frequent occur-
rence.!

In four cases reported by Cohn, without autopsy it is true,
but where the symptoms seemed to justify the diagnosis of
hemorrhage (or, in one case, perhaps embolism), a bilateral, left
liemiopia was present, associated in two of the cases with paral-
ysis of the left side of the body ; while in one case there was no
motor disturbance, and in one paralysis of the right side came
on after the appearance of the hemiopia.

Disturbance of the Mental Functions.
It happens only in a small fraction of the cases that persons,

afflicted with cerebral hemorrhage, regain totally the use of all
their mental functions. By far the greater majority of them

' M. Bernhardt, Berl. klin. Wochenschr. 1872, No. 82. H. Cokn, Ueber Hemiopie
‘bei Hirnleiden. Klin. Monatsbl, f. Augenheilkunde, 1874.
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remain for the rest of their life more or less deficient in this re-
spect. Memory is the faculty most prone to fail, especially as
regards the retention of recent impressions ; the patients forget
the affairs of the present moment or that which has just passed,
while they remain able to recall every experience and impression
of their former life, even those of childhood, with unimpaired
distinctness. The reflective faculty or power of judgment suffers
less often ; yet this too may be impaired : and in these cases the
intellectual faculties may either remain in statu quo or may
decline progressively in all respects, reducing the patient to a
state of childishness or of pronounced dementia. In other cases,
alterations of the temperament may be the principal symptom,
the patient generally becoming peevish, whimsical, irritable, or
passionate.

Systematic observations are not yet sufficiently numerous
to enable us to say under just what conditions, as regards the
seat of the hemorrhage and the form of the disease, these mental
changes are especially apt to appear. It is possible that the gen-
eral failure of the mental powers is associated with the second-
ary cerebral atrophy.

Symptomatology of the Different Lesions with Regard to
their Location.

The reason why the different cases of cerebral hemorrhage
resemble one another so closely, from a clinical point of view,
lies, as remarked above, in the fact that the seat of the lesion is
0 constantly in the corpus striatum, the thalamus opticus, the
nucleus lenticularis, or their immediate neighborhood. We need
not adduce evidence to prove that lesions of parts of the brain
having other physiological functions, will give rise to symp-f
toms of a different kind. The question is, whether, from the
character of the symptoms, it is possible to decide positively as
to the position of the hemorrhage. We hear it declared by
some observers that this can readily be done ; by others that it is
impossible. For ourselves, we regard this localization as pos-
sible, though, with our resources, such as they are at present, we
need to use great circumspection in drawing our conclusions.



188 NOTHNAGEL.—ANZEMIA, HYPEREMIA, ETC., OF THE BRAIN.

The reason for this lies, however, not in the nature of the case,
but in the deficiency of our observations. It is self-evident that
we shall not be likely to advance in this direction if we attempt
to utilize every possible case of local disease in the brain, irre-
spective of the fact that, through pressure, circulatory disturb-
ances or inflammation, the swrrounding tissues may have been
involved to a greater or less extent, or that the morbid changes
may be progressing, or the lesions very widespread. If, on the
contrary, we draw our arguments from cases in which the disease
(1) has come to a stand-still, (2) is limited in extent, and (3)
exerts no influence on surrounding parts, we shall gradually
become able to make an exact diagnosis in point of localization.
These requirements are fulfilled in the case of no cerebral disease
so perfectly as in certain forms of extravasation, not even in the
softening from thrombosis. We shall seek in what follows to
sketch in outline the rules for localizing the cerebral hemor-
rhages, limiting ourselves, of course, to the case of hemorrhage
alone, and indeed to hemorrhages limited to certain parts of
the brain, although what we say will be applicable, to some
extent, to cases of thrombosis or embolism. In spite of the
immense number of observations existing in the literature of this
subject, there are relatively few which can be turned to account
in this direction, and in many of these, furthermore, the reports
of clinical symptoms are deficient in details which are essential
for our investigations. For obvious reasons, we are unable to
utilize results of physiological experiments, except to a limited
degree and by way of suggestion.

Above all, we desire to emphasize particularly the fact that
we are not justified in trying to localize lesions by the presence of
any one—so-called pathognomonic—symptom, but must inva-
riably take into account the aggregate features of the case.
‘We shall be obliged to differentiate, in accordance with the lim-
itations which we have laid down, between the symptoms occur-
ring at the moment of the hemorrhage and those which accom-
pany the chronic stage of the affection.

1. Pons Varolii.'—Hemorrhages, which, if occurring in the

| The literature of this subject, up to 1868, is well given by 0. Larcher, Pathologie
de la Protubérance Avnulaire. Paris, 1868, 2. Td.
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hemispheres, would not cause death, though they might give rise
to permanent symptoms, may, in the pons, prove rapidly fatal,
on account of the anatomical and physiological importance of
this centre; if they are sufficiently small, however, they also
may give rise to permanent clinical results, preceded by initial
symptoms which may or may not be characterized by apoplexy.

Extensive hemorrhages destroy life, almost without excep-
tion, in a short time, varying from one-quarter of an hour to
several hours. The attack is usually ushered in by premonitory
signs ; but sometimes the patients fall instantly to the ground,
perhaps first uttering a sudden cry (morbus attonitus). Deep
coma follows. Sometimes universal epileptiform convulsions
come on, often more marked on one side of the body than on
the other, and involving the face. These are plainly due to irri-
tation of the ‘‘convulsion centre,” which, as I have proved, is
situated in the pons (Virchow’s Archiv, 44 Bd.). In other cases,
instead of the clonic convulsions, tonic contraction of the mus-
cles of the neck and body occurs, only broken now and then by
isolated twitchings. In still other cases all convulsive symptoms
are wanting. That these differences in the symptoms are asso-
ciated with varying positions of the hemorrhage, is very prob-
able, but at present not to be stated positively. We need
mention only one fact, namely, that in the great majority of
cases the breaking through of the extravasated blood into the
fourth ventricle is attended with convulsions; but even under
these circumstances it is not true that this symptom is always
present, any more than that this particular lesion is the conditio
sine qua non of its occurrence.

The convulsive movements may last until death, or they may
give place to a general muscular relaxation and paralysis of all
four extremities. The pupils are usually much contracted, and
react but little under the stimulus of light (sometimes, on the
contrary, they react well, as Juedell' has seen, and I myself),
and in this respect hemorrhage into the pons may simulate,
clinically, opium poisoning, so that it is sometimes difficult to
distinguish between them. On the other hand, well-marked

! Berl. klin. Wochenschr. 1872. No. 24.
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mydriasis has sometimes been seen in uncomplicated cases of
hemorrhage into the pons. Finally, pronounced disturbances of
Tespiration are sometimes met with, such as marked stertor,
cyanosis, intermittent breathing, and occasionally excessive dys-
pncea.  All the other symptoms in these cases (and even some of
those just specified) may follow hemorrhages in other parts of
the brain as well as in the pons.

With hemorrhages of smaller amount, which are not imme-
diately fatal, the later clinical symptoms may differ exceedingly,
according to the precise size and position of the extravasation.
The sum of our observations is as yet too small to admit of
the establishment of any definite rules with regard to these
points, even to the same degree as in other parts of the brain;
for we have no right to draw conclusions from cases of recent
extravasation which prove rapidly fatal, as is so often done—
referring, for instance, the complete paralysis of one-half of the
body to the influence of a circumscribed lesion discovered after
death—since the symptoms may have been due, in part, to the
mechanical action which is common to all hemorrhages, whether
here or elsewhere (vide above), and it happens but rarely that
we meet with hemorrhages of long standing in the pons.

DMotor paralysis is always present in these cases. In view
of certain isolated instances of diseases of other kinds in the
pons (tumors), we might be tempted to entertain a contrary
opinion ; yet, so far as we know, this symptom has never been
found wanting in case of hemorrhage. At the same time, the
distribution and character of the paralysis may differ widely in
different cases. The varieties, as at present recorded, are :

1. General paralysis of all four extremities, or paraplegia,
paralysis of both legs ; both forms only in cases that proved rap-
idly fatal, and where the hemorrhage was extensive, or where it
encroached considerably on the parts on both sides of the
median line.

2. Total paralysis of one-half of the body (that opposite to
the lesion), including the extremities, muscles of respiration (in
a case observed by myself), the facial and hypoglossal nerves ;
less often the abducens, the trochlearis, the motor portion of the
trigeminus and the motor oculi. Sometimes the leg is abso-
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lutely paralyzed, the arm but little (Hughlings Jackson); at
other times the reverse is the case (Juedell ; two observations by
myself). It is believed, by Gubler and Brown-Séquard, that in
those cases where the extremities and muscles of the face are
affected together, on the side opposite the lesion, the latter is to
be sought in the wpper part of the pons near the crus cerebri;
and this has generally been found to be the fact. Leyden® has
designated the disturbance of speech which is characteristic of
lesions of the pons and the medulla oblongata, as anarthria,
the enunciation being more or less inarticulate. This condition,
which is due to a paresis of the hypoglossal nerve, is to be dis-
tinguished from aphasia (vide the chapter on this subject).

3. In the two cases already mentioned as observed by myself,
the right arm was totally paralyzed, the leg paretic; in both the
facial muscles were unaffected ; in one of them anarthria was
present ; in the other not ; in one the sensibility was disturbed
over the paralyzed parts; in the other it was intact. In both
cases the lesion was seated on the left side of the pons, in the
upper part, very near the crus cerebri, close to the middle line ;
a similar state of things was present in an analogous case of
Juedell’s. These, together with other observations, prove, there-
fore, that paralysis of the extremities may occur without that of
the facial or any other of the cranial nerves.

4. Paralysis affecting at the same time the extremities on one
side of the body, and the face on the other,—namely, on that of
the lesion,—is very characteristic of affections of the pons (hemi-
plegia alternans). Here the lesion is situated in the lower part
of the pons near the medulla oblongata.

The clinical result is explained on the assumption that the
nerve fibres coming from the extremities are severed after (i. e.,
above) their decussation, and those connecting the facial nerve
with the cerebrum, before (. e., below) their decussation in the
raphe pontis. From an andtomical standpoint, however, this
explanation is not quite satisfactory. The accompanying dia-
gram will give an idea of the anatomical conditions which are
involved :

! Berl. klin. Wochenschr. 1867. No. 7, et seq.
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Lesion z: paralysis of right extremities and right side of
face.

Lesion y: paralysis of right extremities and left side of face.

It was stated above that, in this variety of facial paralysis of
cerebral origin, all the branches of the facial nerve, even those
supplying the frontalis, corrugator supercilii, and orbicularis
palpebrarum, are involved, just as in the
peripheral form of this affection ; whereas,
when the lesion is situated in the upper
part of the pons, at least in the cases which
I have observed, these branches escape.
(For the character of the electrical reac-
tion in these cases, vide above.) Together
with the facial nerve the abducens of the
same side, 7. e, of the side opposite to that
of the paralyzed extremities, is often affect-
ed in a similar manner.

5. In very rare cases paralysis of the
extremities on one side has been found
conjoined with paralysis of botk facial
nerves, although the lesion has been re-
Ledonmihenperpart ported to be confined to one side. No sat-
& “w{%’f:}m vat  isfactory explanation of this occurrence has

yet been offered.

6. Finally, the reverse condition to that mentioned under
“three” is to be noted, though it occurs but rarely—i. e., paral-
ysis affecting only the cranial nerves and not the extremities. In
this case, again, the facial and hypoglossal nerves are most apt
to suffer ; next, some branches of the motor oculi; seldom all.
Under these circumstances it is probable that the longitudinal
columns, the prolongation of the crura cerebri, are not involved,
but only the fibree arciformes. It may happen that the lesion is
confined to the nuclei of the facial, as in a case reported by
Benedict. The peculiar reactions to electricity present in such
cases have already been spoken of.

Ancesthesia has the reputation of being a characteristic symp-
tom in cases of lesion in the pons; it is, however, by no means
of constant occurrence, and varies, both with regard to intensity
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and distribution, and also in respect to its relation to motor
paralysis. According to a number, both of original and collected
observations (cases of extravasation and localized softenings), the
following are the forms under which this symptom occurs :

1. Extreme anzsthesia of the side of the body opposite the
lesion, associated with paralysis.

2. Slight anesthesia accompanying complete paralysis.

3. In some cases a greater or less degree of even complete
paralysis may occur without any disturbance of sensibility, for
the anwesthesia also may affect the extremities upon the side
opposite to the lesion and the face on the same side with it
(alternate form). According to Hughlings Jackson, the alternate
motor paralysis is always present in these cases; but in a case,
reported by Leyden, this, though originally present, had disap-
peared. It seems unquestionable, that loss of sensibility may occur
unaccompanied with any disturbance of motion, in view of what
has been observed in connection with other localized diseases of
the pons; yet we are not aware that this has actually been
observed in any case of hemorrhage. It may happen, as in
Leyden’s case just referred to, that the motor paralysis disap-
pears, leaving only the anwesthesia.

‘We are far from having a sufficient number of observations to
enable us to say exactly what the seat of the lesions must be
by which these various results are produced. The fact that
the auditory, the trophic, and the vaso-motor nerves are affected,
which may or may not be the case, is in no way pathognomonic
of lesions in the pons. Larcher calls attention to the fact that
the mental functions rarely suffer; but the reported cases of
hemorrhages into the pons, where the symptoms have become
chronic, are too few in number to justify any absolute statement
as to this point.

11. Medulla oblongata.—Hemorrhages in this region, if of
any size, destroy life in a similar manner to that described in
speaking of extravasations into the pons, for in such cases both
organs are usually simultaneously affected. A few symptoms
may be added to the list, that are sometimes observed, and indeed
often ascribed to affections of the pons, though in fact they are
only seen when the medulla is likewise involved. Such are
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simple diabetes insipidus, diabetes mellitus, and albuminuria,
which have been clearly proved, by Bernhardt’s physiological
observations, to be intimately associated with lesions in the fourth
ventricle and medulla oblongata.

The reason that these and certain other symptoms are so
much more common, as a consequence of chronic diseases in this
region—especially the so-called progressive glosso-labio-pharyn-
geal paralysis—than after hemorrhage, is evidently that the
lesions of this latter kind are rarely sufficiently circumscribed in
extent. Isolated cases are reported, to be sure, where the symp-
toms pointed to the existence of an extravasation of ancient date
in the medulla oblongata ; but the autopsies necessary to con-
firm the diagnosis are wanting. The few cases that admit of
being utilized in this direction present symptoms which are
analogous to those seen with other diseases of the medulla—
as, for example, paralysis of the tongue (Hughlings Jackson
and Lockhart Clarke).

IIL. 7he pedunculus cerebri is often involved in connection
with other parts in the injuries done by hemorrhages in its
neighborhood ; but it is unusual to find lesions by which it alone
is affected. Since conductors for motor, sensitive, and vaso-motor
impressions (Budge, Afanasieff) are here collected into one mass,
the lesions of the pedunculus may entail disturbances of all
these different functions. An almost typical case of this kind,
is one reported by Weber,' where the nerves supplying the mus-
cles of the extremities, the trunk, and the face, were affected, and
also, it seems, the hypoglossal and glosso-pharyngeal nerves, and,
moreover, the sensitive and vaso-motor nerves, all on the opposite
side of the body from the lesion. It is plain that it must depend
upon the extent and position of the lesion, whether all these tracts
are affected, and how severely. In the case reported by Weber,
the paralysis of motion in the extremities was complete, that
of sensation only partial : the extravasation lay in the inner
median portion of the pedunculus. This would harmonize with
the statement of Meynert® and Huguénin,® that the centrifugal

1 Med.-Chir. Transact. 1863.
? Vide, for example, Arch. f. Psychiat. IV. Bd.
3 Allg. Path. d. Krankh. d. Nervensystems.
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(motor) tracts occupy rather the inner half of the pes cruris
cerebri, the centripetal (sensitive) the outer portion. Finally,
‘Weber’s case presented still another symptom, which, though
not always present, is very characteristic of affections of the
pedunculus ; this is a paralysis of the motor-oculi on the side
of the lesion, . e., on the side opposite to that of the paralyzed
extremities. As remarked above, this occurs when the trunk of
the motor-oculi, in its passage along the inner side of the pedun-
culus, is involved in the injury of that part. It must, therefore,
be absent in the cases where the seat of the lesion is in the midst,
or towards the outer part, of the crus cerebri, as in a case reported
by Andral. Even when this symptom is present, all the fibres
of the motor-oculi are not necessarily affected ; but those supply-
ing the levator palpebrae and the iris never escape. Hughlings
Jackson calls attention to the fact, that the presence of this
variety of crossed paralysis can only be fairly looked upon as in-
dicative of a lesion in the pedunculus, when both sets of symp-
toms have appeared simultaneously ; where this is not the case,
this condition may have been brought about by a number of
separate lesions, of syphilitic nature, for example.

Lesions in the main cerebral ganglia, from which spring the
motor tracts of the crura cerebri, the nucleus lenticularis and the
corpus striatum'—inasmuch as they are the most common of all
—agive rise to the most familiar group of symptoms, of which the
outlines have already been sketched. Whichever of the two
bodies is attacked, the premonitory signs, the symptoms which
accompany the hemorrhage, and those which immediately fol-
low it, may be identical, though it should be added that in a
great majority of cases both organs are involved together in the
injury. The question remains, what symptoms there are in the
chronic stage which point to a lesion limited to one or the other
of these parts. The results of my experiments with rabbits
would lead us to expect marked clinical differences between
these sets of cases.? Nevertheless, at the bedside such differences
are rarely to be distinguished, and then only to a limited degree,

1 Or nucleus caudatus. Both these bodiesare usually included, in English, under the
name of the corpus striatum.—TRANS.
* Virchow's Archiv. 60. Bd.
VOL. XIL—10
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as will be seen from the following statement, based on cases in
which the nucleus lenticularis or nucleus caudatus had at a
former time been the seat of hemorrhage limited to that part.

IV. Nucleus lenticularis.— Every lesion in this ganglion,
unless it is excessively small, causes motor paralysis of the
opposite extremities and opposide side of the face. This rule
can be regarded as invariable, and it conforms to an unusual
degree both with the results of Meynert’s anatomical investiga-
tions and with those of my experiments, which prove that the
so-called psycho-motor nerve-tracts, those which conduct the
voluntary impulses downward from the cortex cerebri, traverse
in their course the nucleus lenticularis. The paralysis is gen-
erally severe and permanent, and may also, in the rather excep-
tional cases where the lesion is very small, be incomplete in
character (paresis). The facial paralysis is of the usual type,
i. e., the upper fibres of the nerve escape unaffected. We have
pointed out, above, the fact, that in cases of hemiplegia the mus-
cles of the trunk, especially the auxiliary muscles of respiration,
are more frequently involved in the paralysis than is generally
believed ; and in our opinion this is especially the case where
the nucleus lenticularis is the seat of the lesion (even in my
experiments T found that the muscles of the trunk were almost
always affected under these circumstances).! The hypoglossus is
usnally affected only at the outset, as is shown by the disturb-
ances of articulation mentioned above, which disappear after a
few days—at least, after the lapse of that time, the speech
becomes perfectly normal. The evidences of affection of the
motor-oculi, supposing them to have been present at all, disap-
pear again very soon.

Further, another rule may be laid down with regard to the
symptoms of lesions in the nucleus lenticularis, which is as in-
variable as that concerning the motor paralysis, viz., when the
lesion is confined to this ganglion no disturbances of sensibility
ever result.

They may be present, to be sure, during the first few days;
but they are then due, as indicated above, to the initial effect of

1 Vide Virchow's Archiv. 57. Bd.



CEREBRAL HEMORRHAGE.—SYMPTOMATOLOGY. 147

the hemorrhage as such. The number of our reliable observa-
tions is not sufficiently great to enable us to say whether or not
vaso-motor or trophic disturbances ever occur.

‘When the tract of nerve-fibres passing along the base of the
nucleus lenticularis, designated as the ansa peduncularis
(Hirnschenkelschlinge, Gratiolet, Meynert), is involved in the
lesion, the character of the symptoms is somewhat different from
that described. The most noticeable difference seems to be that
in this case the fibres of the facial nerve supplying the frontalis
and the orbicularis palpebrarum, which otherwise escape, are
paralyzed like the rest, as in an instance reported by Huguénin.!
The above-cited case of Chvostek’s perhaps belongs in this
category. These observations establish the point, of great diag-
nostic importance, that complete facial paralysis, even if unques-
tionably of central origin, is not necessarily due to an affection
of the pons Varolii.

V. Lesions of the corpus striatwm also induce, almost without
exception, a motor paralysis of the opposite side of the body,
which is generally most strongly marked in the upper extremity,
sometimes, however in the lower ;’ the facial nerve is likewise
involved.

Cases have been reported, however, where lesions in the
corpus striatum have been followed by paralysis limited even at
the outset to one arm or one leg, or even to the face. It is evi-
dent that when this occurs the injury must be confined to some
special part of the corpus striatum ; but we possess as yet no
facts which can guide us in this localization. ~According to
Romberg, a permanent loss of speech accompanying hemiplegia
has occurred as a result of a lesion limited (apparently) to the
corpus striatum.

The disturbances of sensibility are similar to those observed
in affections of the nucleus lenticularis, 7. e., when the corpus
striatum alone is injured, without the surrounding parts, these

! Correspondenzblatt fir schweiz. Aerate. 1872.

# The view, once held by Saucerotte, that only the lower extremities are paralyzed in
consequence of affections of the corpus striatum, and only the upper extremities in con-
sequence of affections of the thalamus opticus, has been so often and so thoroughly
disproved that it deserves mention only for its historical interest.
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disturbances are only of temporary duration. It is probable that
the corpus striatum encloses vaso-motor tracts, since character-
istic vascular disturbances are met with in the class of cases of
which we are treating.

The clinical features which render a differential diagnosis possi-
ble in the rare cases in which a lesion is absolutely limited to the
nucleus lenticularis or the corpus striatum, are, at the best, not
sufficiently well marked to render it possible to describe them
in a hand-book. We intend to refer to them again elsewhere.

Tt is still more difficult to define with accuracy the symptoms
of lesions in the ganglia of origin of the tegmentum cruris
cerebri, the thalamus opticus, and the corp. quad., than of those
in the nucleus lenticularis and corpus striatum.

VI. It was formerly assumed as unquestionable that the symp-
toms of affections of the thalamus oplicus were essentially
identical with those produced by lesions in the corpus striatum ;
but latterly there has been a strong reaction against this view.
So far has this gone, that B. Cohn® was induced by his observa-
tions to deny that the thalamus opticus stands in any relation to the
motor functions of the extremities ; and, later, Meynert* declared
that isolated lesions of this ganglion do not give rise to hemiplegia,
and that in the cases where this has been reported as having oc-
curred, a more careful examination would have discovered that
the capsula interna, which embraces the outer surface of the
thalamus opticus, was involved with it in the injury. For
myself, T am entirely of the same opinion*—believing that lesions,
of which the thalamus opticus is the exclusive seat, are not fol-
lowed by motor paralysis. Experimental and careful clinical
investigations unite in establishing this conclusion.

The greater part of the cases ordinarily to be observed and
reported in the literature of the subject cannot be adduced as
evidence against this view, since it happens only very rarely
that the lesion which injures the thalamus opticus does not
involve the surrounding parts, at least if we speak with the
strictness which we now know to be necessary. On the other

1 B. Cohn, Klinik der embolischen Gefisskrankheiten. lﬁtri(L 8. 402,
2 In various places, ¢. g., in the Arch f. Psychiatrie u. Nervenkrankh. IV, Bd.
3 Vide my experiments ; Virchow's Archiv.
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hand, it will be found—if only those cases are taken into con-
sideration in which the affection was confined absolutely within
the limits of this ganglion—that no loss of voluntary power is
reported as having occurred. It is manifestly impossible to
refer to all these cases in detail. Only in one well-known
instance, contributed by Andral,' does this rule seem to have
been broken through ; in this case paralysis of the left side of
the body with paresis of the left half of the face was observed
during life, and, post-mortem, a cavity of the size of a large
cherry was found in the interior of the right thalamus. Never-
theless, in view of the fact that at that period but little was
known ‘in regard to the exact localization of cerebral lesions,
the question may fairly be raised, whether the inner capsule
might not have been involved. In face of these considerations,
we must, in our opinion, abandon the dictum, hitherto uni-
versally accepted, that the affections of the corpus striatum
and those of the thalamus opticus are of equal significance for
the production of motor paralysis.* It may be also regarded
as demonstrated that lesions in the interior of the thalamus
opticus cause no disturbance of the sensibility.

‘We would refer again, in this connection, to a point already
touched upon under the head of Disturbances of Sensibility.
It was then pointed out that, according to the observations of
Tiirck and Rosenthal, lesions in certain specified regions caused
permanent and marked anesthesia; of the various parts which
were found to be injured in these cases, the posterior segment of
the inner capsule and the adjacent portion of the corona radiata
are perhaps the ones of which the destruction is to be considered
essential for the production of this result.

VIL Hemorrhage into ¢ke lateral ventricles is usually fol-
lowed by deep coma, and, after a short interval, by death.
The majority of patients die in the course of the first or second
day, though they sometimes live until the sixth day, and in rare
instances longer. The number of those that escape with life is

1 Clin. Méd. Vol. 11.

* Vide, in this connection, the statistics collected by Rochoux, according to which,
out of seventy cases of hemorrhage the corpus striatum was affected forty-three times,
and the thalamus opticus only four or five times.
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exceedingly small ; though this does happen from time to time,
as has been shown by Rokitansky, and confirmed by others
(e. g., Charcot, Legons sur les Maladies des Vieillards). The
occurrence of the fatal result, as well as of the deep coma, in
these cases, is explained by the fact that the amount of the
extravasated blood is very great, so great that it may not only
fill one of the ventricles, but, after destroying the corpus callo-
sum and the fornix, damage the opposite side of the brain. It
occasionally happens that a person is attacked with hemi-
plegia (with or without apoplectic symptoms), recovers from his
coma—supposing this to have been present—and then, after
a few hours, becomes again comatose, and this time does not
recover; and that, at the autopsy, a lesion is found in the
thalamus opticus or corpus striatum, evidently the cause of the
hemiplegia, and an extravasation of blood into the lateral
ventricle, which probably occurred later.

Attention has already been called to the statement of Durand-
Fardel, that hemorrhage into the ventricles is immediately fol-
lowed by spasmodic contraction of the (paralyzed) extremities
on the opposite side, which may either be temporary or may
persist until death. No explanation of this occurrence is to
be given. This contraction often fails to occur in these cases;
and, on the other hand, it sometimes, though rarely, attends
extravasations which do not break through into the ventricles.
Finally, these extensive ventricular hemorrhages are sometimes
followed, besides the contractures, by convulsive movements of
greater or less severity. (Vide the observationsof Hitz, quoted
above.)

VIIL The corpora guadrigemina are never attacked alone by
hemorrhage, or at least we can find no report of such a case.
‘We have, therefore, no symptoms to describe as characteristic
of this lesion. To judge from analogy, and from the results of
physiological investigation, we should infer the presence of an
affection of the corpora quadrigemina in connection with that of
other parts, in case (after the return of consciousness) amaurosis
and immobility of the pupil were present—supposing, of course,
the existence of other lesions at the base of the brain, or within
the eye itself, to have been excluded.



CEREBRAL HEMORRHAGE.—SYMPTOMATOLOGY. 151

IX. Cerebral lobes.—Lesions within these organs are only with
difficulty to be recognized, because, according to their seat, they
sometimes give rise to symptoms which are identical with those
due to affections of other parts of the brain (especially the
nucleus lenticularis and the corpus striatum); while in other
cases they are unattended by symptoms of any kind.

‘We will first deal with the question, whether characteristic
differences exist between the affections of the left and those of
the right hemisphere. The existence of such differences has been
asserted at various times—recently, among others, by Fleury,'
who declares that the functional activity of the left hemisphere
lies in the direction of ¢ productivity” or ‘“motility,” that of
the right in the direction of ‘“sensorial receptivity.”” Clinical
observation, however, has not yet confirmed this statement ; and
the only clinical evidence for such functional differences is that
afforded by the history of aphasia. (Vide the chapter which treats
of Disturbances of Speech.) The belief, also, which is still enter-
tained by several observers, that affections of the occipital lobes
are especially prone to cause mental disturbances, has but little
probability in its favor.

The study of the exact localization of lesions in the hemi-
spheres is as yet beset with especial difficulties, from the fact that
none of the accounts of recorded cases, except the most recent,
are able to give us the least assistance in this respect. The older
observers spoke only of lesions in the ‘‘anterior,”” ‘‘middle,” or
““posterior  lobes, without pretending to specify exactly which
of the convolutions was the seat of the injury. Our knowledge
with regard to this part of the subject may be comprised in a few
general statements.

a. Cortex Cerebri.?

The study of the circumscribed lesions of the cortex has

! Fleury, Du Dynamisme comparé des Hémisphores cérébranx chez P'Homme, Paris,
1873.

# 1 was unfortunately prevented, by a sndden and severe illness, from taking into con-
sideration, in this connection, the results of a number of recent investigations by Samb
and others, which appeared as this work was about to go to press. I regret this all
the more from the fact that this chapter was in special need of revision. As it appears,
the text contains only a partial and fragmentary discussion of the subject.
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become a matter of much greater importance than before, since
the discovery of the facts that the surface of the brain is sus-
ceptible to electrical and mechanical excitation, and that injuries
inflicted upon it at certain definite parts may give rise to paral-
ysis (Hitzig and Fritsch, myself, Ferrier). ~ Unfortunately, the
results of experiments upon animals, as respects the exact local-
ization of lesions, cannot be transferred directly to the case of
man, except that we have reason to believe, through an im-
portant experiment of Hitzig’s* upon an ape, that the motor
centres for the nerves of the extremities and the cranial nerves lie
in the gyrus praecentralis, or centralis anterior (Huschke, Ecker) ;
in other words, that affections of the cortical substance of this
convolution may produce motor paralysis. This observation isin
harmony with the teachings of such clinical facts, observed with
the necessary care, as are at our command. Of these is to be
mentioned an instructive case reported by Hitzig * (the evidence
afforded by an analogous case of Wernher’s* does not seem to
be convineing ; nor does that which is to be drawn from the rather
complicated cases of Lochner,* Theodore Simon,” Hughlings
Jackson °), and several others contributed by Bernhardt,’
although according to these latter observations the motor lesion
in question does not seem to be confined to the anterior central
convolution, but to include as well all the parts bordering on the
fissure of Rolando. As negative evidence, it may be mentioned
that I have seen cases where circumscribed capillary apoplexies
were found in the cortical substance of other convolutions, which
had not given rise to paralysis. Lesions of the cortex may then
give rise to motor paralyses. An observation of Rosenstein’s®
has shown that extravasations into the third frontal convolution
may be so small as not to cause any result except aphasia (the

1 Berlin. klin. Wochenschrift, 1874,

# Archiv f. Psych. u. Nervenkrankh, IIT. Bd.

s Virchow's Archiv.

4 Allg. Zeitsohr. f. Psychiatrie. 30. Bd. S. 635, et seq.
¢ Berl. klin. Wochenschr. 1873. Nos. 4 and 5.

¢ Various scattered papers.

7 Arch. f. Psych. u. Nervenkrankh. 4 Bd.

©Berl. klin. Wochenschrift. 1868.
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whole subject of aphasia will be treated of elsewhere). We have
as yet mno reliable pathological observations that determine
whether lesions of the cortex give rise to disturbances affecting
the sensory or to those affecting the vaso-motor functions.

As for extensive hemorrhages into the cortex (which, it may
be said, usually take place on the convexity, and at several
different points at the same time), since they commonly involve
the pia mater to a considerable extent, we shall speak of the
symptoms to which they give rise in connection with the subject
of Meningeal Apoplexy. We have only one further remark to
make, namely, that hemorrhage into the cortex, as we know
from experience, if it does not prove fatal, causes a greater im-
pairment of the mental functions than when it occurs in other
parts of the brain.

b. Medullary Substance of the Hemispheres.

Clinical observations have sufficiently proved that hemorrhage
into the medullary substance of the hemispheres may be wholly
unattended by symptoms. Hemorrhagic cysts are sometimes
found accidentally at the post-mortem examinations of persons
who, during life, had presented no evidence of cerebral disease
whatsoever ; in other cases an apoplectic attack may have
oceurred, from which a complete recovery had taken place; in
still other cases, where the lesion is of the kind described, we
meet with the usual evidences of hemorrhage, attended or not by
apoplectic symptoms, and followed by disorders identical with
those which follow lesions of the corpus striatum, such as paral-
ysis of the opposite half of the face and opposite extremities, or
of one leg, or one arm alone, so that a differential diagnosis
between the two pathological conditions is impossible. ~ Finally,
symptoms of hemiplegia may be present at first, and afterwards
disappear. This latter tendency—which seems to be decidedly
oftener met with in connection with hemorrhages into the medul-
lary substance than with hemorrhage into the motor ganglia—
perhaps deserves more fully than any other symptom to be con-
sidered as characteristic of the presence of the lesion under con-
sideration.
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Besides the motor paralysis, we sometimes meet in these cases
with vaso-motor disturbances and alterations of sensibility. It
has already been stated that the occurrence of the extravasation
sometimes, though rarely, gives rise to contractures.

Without doubt all these differences in character, between the
different sets of symptoms, especially the motor symptoms, point
to differences in the seat of the lesion within the medullary sub-
stance. We are unable to make any more precise statements in
regard to this point; this only is to be regarded as certain, that
paralysis may result from lesions of the medullary substance of
either one of the lobes. This fact agrees very well with the
results of my experiments (I c.), which have shown that injury
of the white substance of the brain in a variety of places may
result in paralysis (which in case of rabbits is of temporary
duration). Symptoms due to affections of the so-called centrum
semi-ovale Vieussenii bear the greatest resemblance to those
produced by disease in the corpus striatum. It appears—for it
can by no means be regarded as proved—as if anasthesia were
more likely to occur when the occipital lobe or the posterior
portion of the parietal lobe is the seat of the hemorrhage.

X. Cerebellum.—The establishment of the diagnosis of hem-
orrhage into the cerebellum is beset with even greater difficul-
ties than that of hemorrhage in the parts hitherto considered.
As in all the other regions of the brain, so here also, the attack
may or may not be attended by apoplectic symptoms. The
view maintained by some observers (for example, Remak),' that
the occurrence of cerebellar hemorrhage is marked, as a rule, by
vomiting (and irregularity of the pulse), is disputed by others
(Shearer, Leven, and Ollivier).: Although it may be regarded
as probable that, on account of the nearness of the medulla
oblongata, this symptom is more likely to occur or to hold a
prominent place in these cases than in others, yet vomiting cer-
tainly may occur in connection with extravasation in any part of
the brain, and cannot, therefore, be considered as characteristic
of hemorrhage into the cerebellum, under which circumstances
indeed it is often wanting.

' Berl. Klin. Wochenschrift, 1865.
¢ Arch. Génér. 1862, Nov., Dec. 1863, Janvier.
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It has sometimes been found that after the immediate effects
of the attack have passed away, no evidences whatever of disease
have remained behind, and yet the post-mortem examination has
revealed the presence of a hemorrhagic cyst of greater or less
size. This fact places it beyond question that motor paralysis
is by no means so necessary a symptom of cerebellar hemorrhage
as it is of lesions in the nucleus lenticularis ; for it cannot be
said, from the facts now at our disposal, that the occurrence or
non-occurrence of paralytic symptoms is something which, in
this case, is determined by the seat of the lesion, since lesions,
having apparently the same seat, have sometimes been followed
by such symptoms, sometimes not. Such being the case, the
much disputed question, whether or not the cerebellar hemi-
plegia affects the side of the body opposite to the lesion or the
side corresponding to that of the lesion, is of less importance
than at first appears. Perhaps Felix Niemeyer takes the most
tenable position, when he affirms that the paralyses which attend
affections of the cerebellum are not the direct result of the
injury to that organ, but of the action of the lesion upon other
parts of the nervous apparatus, so that it depends upon just
what parts it is that are thus acted upon, whether the same side
of the body becomes the seat of the paralysis, or, as is usually
the case, the opposite side. The final conclusion in regard to
the whole matter has not yet been reached.

It is doubtful whether disturbances of the co-ordination with-
out paralysis (ataxie cérébelleuse) have ever been observed' in
connection with simple lesions of long standing, which do not
exert mechanical pressure on the surrounding parts, in spite of
the fact that the physiologists believe the cerebellum to be a
centre for muscular co-ordination ; such symptoms, however, if
they ever should occur, would be of great diagnostic importance.
‘Where loss of co-ordination of this kind is present, the patient is
able to move his extremities perfectly well while in bed, but
cannot stand, or certainly not walk alone, on account of severe
ataxia.

! Even in the much quoted case of Hérard (Union Med., 1860), the description of the
post-mortem appearances shows that the lesion must have exercised considerable dif-
fused pressure.
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No reliable cases have been as yet observed where disturb-
ances of sensibility, especially of the nature of anwesthesia,
have attended uncomplicated cerebellar hemorrhages of long
standing (for the action of recent hemorrhages does not concern
us in this connection'). On the other hand, amblyopia and
amaurosis with mydriasis certainly occur in these cases. The
facts at present before us oblige us to conclude, however, that
these affections of the optic apparatus are not due to the cere-
bellar lesion as such, but indicate that the neighboring cor-
pora quadrigemina are also involved.

Finally, certain ¢ compelled movements’’ (Zwangsbewegun-
gen) have been regarded as characteristic symptoms. In this
category belongs especially a peculiar deviation of the. eyes, not
of that kind which was spoken of above, but such that one eye
is rolled upward and outward, the other downward and inward.
This symptom seems, in fact, to occur occasionally in cases of
acute cerebellar hemorrhage ; but whether it is a result of the
affection of the cerebellum itself, and if so, how it is produced,
are facts which have not yet been ascertained. The other
recognized forms of the ‘‘compelled movements,” especially
movements of the body backwards, and the so-called circus-
movements, have not yet been observed as a certain conse-
quence of hemorrhage. This is, however, not the place to enter
into a lengthy discussion of the subject. Furthermore, the
phenomena of this class are not to be laid to the account of
disorders of the cerebellum as such, since they attend hemor-
rhages into, and other affections of, that organ only when at the
same time the

XI. Crura cerebelli are involved in the lesion. Curschmann®
has recently reported a rare but important case, in which
capillary hemorrhages oceurred within a circumseribed spot at
the point of junction of the right crus cerebelli with the cerebel-
lum. The patient had been observed to assume throughout her
sickness a compelled position” (Zwangslager) on the right

1 The statement made by Gall, that hemorrhages into the cerebellum induce disturh-
ance of the sexual appetite, or are accompanied by erections, has been sufficiently
criticised by Longet.

*Deutsch. Arch. f. klin. Med. 12. Bd.
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side, the side of the lesion, to which also she instantly returned
from any other position in which she was placed. The above-
mentioned abnormal position of the eyes was not present. As
regards the other symptoms in the case, it was difficult to deter-
mine them with certainty, on account of the presence of coma
(meningitis basilaris) ; but there were no evident signs of paral-
ysis. A case analogous in every respect, except that here the
peculiar deviation of the eyes was present, has been reported by
Nonat.! These observations, although not numerous, place it
beyond question, especially when the negative effect of so many
lesions of the cerebellum is taken into account, that the ¢“com-
pelled positions” and “compelled movements’ are to be
referred, as stated, not to an affection of that organ itself, but to
an injury of the crura cerebelli. The results of physiological
investigation are, as is known, entirely in harmony with this
supposition.

To sum up the conclusions which in the foregoing we have,
though hastily, deduced from the evidence before us, as to the
possibility of localizing hemorrhagic lesions, we find that this
can be done with proximate certainty, in the presence of certain
definite conditions, only for lesionsin : 1, the pons ; 2, the pedun-
culus cerebri ; 3, the nucleus lenticularis ; 4, the crura cerebelli;
and, 5, if anzesthesia is the only or prominent symptom, for a
certain part of the brain which has been specified above.
Furthermore, while we are unable to refer lesions to these parts
with anything more than approxzimate certainty, the utmost that
we can do for the other regions of the brain, even by dint of the
most careful consideration of all the features of the case, is to
establish with greater or less certainty a ‘“presumptive diagno-
sis” (Wahrscheinlichkeitsdiagnose), and often not even this,
especially in cases of large and extensive hemorrhage.

Clinical History.
We have spoken in the foregoing of two modes in which

! Comptes Rendus. 1861.
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cases of cerebral hemorrhage may terminate, viz., by death, fol-
lowing closely upon the initial attack, or by inducing certain
symptoms which persist during the remainder of life. We must
now pass briefly over the same ground a second time.

It is by no means rare for death to occur in connection with
the attack itself, although we are unable to say in just what
proportion of cases this occurs. In other cases the patients
survive the—so to speak—primary coma, become partially re-
stored to consciousness, remaining for a few hours or days with
their minds partially clear, and then fall off again into an
unconscious state. This is due to the occurrence of a new hemor-
rhage, either in another place, or, what is more common, in the
same place with the first; and such cases almost invariably end
fatally.

Supposing the patient to have outlived the attack itself, he
may be again in danger of death during the period of reactive
inflammation.

The fatal result, under these circumstances, is probably due
to encephalitis (exactly how it acts it is not known), though
fatal affections of the lungs also sometimes carry off the patient
during this stage of the disease.

Even with the close of this period the patient has not escaped
from all danger. His life is likely to endure for a long time,
perhaps ten, or even twenty years; but soonmer or later the
hemorrhage, in the majority of cases, recurs. It may be again
and again recovered from, it is true, but now and then it proves
fatal.

This tendency to a recurrence of the hemorrhage indicates that
the conditions in which it originated still persist, 7. e., that not
one only, but a large number of miliary aneurisms had been pro-
duced by the original disease of the vascular walls. Of course
a hemiplegic patient is liable to be attacked with intercurrent
diseases of various kinds, of which pneumonia® seems to be the
most common.

The often-proposed question, whether it is possible for cere-

! Durand-¥ardel has compiled tables indicating the relative frequency of occurrence
of the above-mentioned complications : the number of cases on which they are based, is,
however, so small that the conclusions are of no great value.
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bral hemorrhage to end in complete recovery, should receive, in
our opinion, both an affirmative and a negative answer. It is
plain that in every case certain changes are produced in the
cerebral tissues, which must, to some extent, be permanent;
nevertheless, it will depend entirely upon their position whether
the symptoms excited by them pass, finally, entirely away or
not. This they may do, it is plain, when the cicatrix resulting
from the extravasation is so situated as not to cause any dis-
turbance of the cerebral functions by its presence—a rare event
at the best, but one seen occasionally, in cases of lesions affect-
ing the medullary substance of the hemispheres.

There would be as little justice in refusing to consider this
result as one of complete recovery, as there would be in doing
the same for a case where, for example, a flesh wound on the
body had healed, leaving a deep scar, but not impairing the func-
tion of any part; in short, the whole discussion is essentially a
dispute as to the meaning of the terms employed.

Prognosis.

‘We need not adduce evidence to show that cerebral hemor-
rhage is invariably—both in its early and in its later stages—a
serious affection. In the preceding pages we have repeatedly
pointed out the clinical significance of the various special symp-
toms (both those accompanying the attack itself and those
oceurring later), and it is unnecessary to go over precisely the
same ground again. One point alone deserves to be dwelt upon;
viz., inasmuch as, according to the statistics collected by Durand-
Fardel, it seems that hemorrhages which break through into the
ventricles and meningeal cavities are of relatively frequent oc-
currence with patients over sixty years of age, the prognosis
at the outset, in cases of this class, would be less favorable
than in the case of younger persons. At the same time, it is
possible that hemorrhages of a different kind from this, and re-
sulting in cicatrization, may occur, even with patients of this
advanced age; and, therefore, unless certain pathognomonic
symptoms are present, it would be necessary to await further de-
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velopments before laying down an absolute prognosis of this
sort.
The differential

Diagnosis

of cerebral hemorrhage, which has to deal principally with the
means of distinguishing it from thrombosis and embolism, will
be treated of in connection with the subject of soffening.

Treatment.

The treatment of cases of hemorrhage, corresponding to the
different stages in the clinical history, may be discussed under
the heads of : @, prophylaxis; b, the treatment of the attack
itself ; ¢, that of the stage of reactive inflammation ; &, that of
the permanent resulting disturbances.

a. Is it possible to guard against the occurrence of the hem-
orrhage itself ? If the etiological relations of the affection are
borne in mind, it will be seen that this question naturally divides
itself into two parts, to one of which a negative answer must
be given.

Supposing, namely, the view which we have advocated to be
correct, viz., that the real cause of the hemorrhage lies in the
presence of miliary aneurisms, it is plain that we have no means
in our hands to prevent its occurrence, since we are abso-
lutely ignorant of the conditions in which these aneurisms have
their origin.

On the other hand, those influences which we called exciting
causes also play their part in bringing about the result, and in
removing or preventing the occurrence of these, we are able to
exert a certain degree of prophylactic influence. Since these
influences are identical with those present in the case of cerebral
hyper@mia, we may refer the reader, for their consideration, to
the chapter upon that subject.

b. The occurrence of the hemorrhage itself, especially if
attended with symptoms of apoplexy, gives rise to such a
serious group of symptoms that the interference of the physician
seems imperatively called for—so much so, indeed, that the ten-
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dency often is to interfere too much. An unprejudiced study of
the facts has, however, shown that even his most energetic efforts
are usually fruitless.

Of all the various methods of treatment, that by bleeding has,
from the earliest times, been the most conspicuous. This was
formerly regarded as so important that venesection of the arm
was sometimes considered insufficient, and, instead of it, the
jugular vein, and even the temporal artery, were opened ; but
the reaction from this excess led to the almost complete aban-
donment of bleeding, as a useless and even injurious measure
(consult, for example, Dietl, Troussean). The true path, which
is now followed by the majority of good practitioners, lies evi-
dently between these two extremes.

Before laying down rules for the practical application of
this means of treatment, it may be worth while to discuss,
from a theoretical standpoint, the question, what effects have
we a right to expect from venesection in cerebral hemor-
rhage? The theory, that thereby the absorption of the extrava-
sation is promoted, could hardly find supporters at the present
day ; we need, therefore, give no space to its discussion. Is it to
be supposed, however, that bleeding exerts a h@emostatic action
—a belief under which it is often employed? A direct influence
of this kind it certainly does not exert. It is well known that
where hemorrhage occurs on exposed parts of the body, vene-
section has a styptic effect only when carried to the point of pro-
ducing syncope ; experience has shown, however, that it cannot
safely be used to this extent, especially in case of hemorrhage
within the brain. Furthermore, we know, through our anatomi-
cal investigations, that the fibrinous clot, which is immediately
formed out of the extravasated blood, is the true styptic under
these circumstances. On the other hand, it is possible that when
the pressure on the arterial system is abnormally great, its dimi-
nution should help, somewhat, to restrain the bleeding ; too much
weight should not, however, be attached to this influence. The
suggestion, that the venesection tends to prevent a renewal of
the hemorrhage, has as little foundation as the foregoing, and
that for the simple reason that such a renewal has been practi-
cally found to occur but seldom—supposing the escape of blood
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to have once fully ceased ; nevertheless it must be acknowl-
edged that this event, or the rupture of another aneurism,
would be less likely to take place if the arterial tension were
diminished.

The chief indication for venesection is, in our own opinion, of a
different nature from either of those mentioned. Its value in
cases of cerebral hemorrhage lies in the fact that it brings about a
diminution of the intracranial pressure (i. ¢., indirectly, of course,
by diminishing the arterial tension), and in this way its influence
may be at times of capital importance. In case, namely, the
extravasation has caused an increase of the intracranial pressure,
and that in consequence of this, together with the cerebral hyper-
@mia that accompanies it, a paralysis of the respiratory, or of
the vagus centre is threatened, the rapid reduction of the quan-
tity of the circulating blood—for it is impossible to act directly
upon the extravasation—may, by diminishing this pressure, have
the effect of actually prolonging life; and this indication can
only be fulfilled by venesection.

On the other hand, the fact ought not to be lost sight of that,
a certain quantity of arterial blood is necessary to the main-
tenance of the functional activity and excitability of the brain.
In seeking, therefore, to diminish the intracranial pressure
through venesection, the danger is to be guarded against of
carrying this so far as to produce anzmia, a consideration which
demands, what experience has already sufficiently taught, that
bleeding, if used at all in such a case, should be moderate in
amount. It is self-evident that the observance of this rule is all
the more important in case the functional efficiency of the heart
is already below the normal.

The explanation of the action of venesection, as just described,
is in harmony with the observed fact that patients have some-
times been roused by its aid from a state of coma.

A beneficial effect may be looked for from venesection in
cases where apoplexy is accompanied by well-marked symptoms
of cerebral hyperemia, such as turgid face, with perhaps dis-
tended veins and increased pulsation of the carotids ; where the
action of the heart is powerful, the radial artery of at least
normal tension, the pulse slow or regular, and of normal fre-
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quency ; where the respiration is uniform, quiet, and of snorting
character; when the patient is strong and of not too advanced
age.

Supposing these conditions to be present, we regard venesec-
tion as indicated, if cerebral pressure, already considerable, has
begun to cause paralysis of the vagus centre (rapid pulse) and
the respiratory centre (Cheyne-Stokes respiration) ; at any rate,
through the use of this measure, combined with stimulant reme-
dies (vide below), life may still be preserved in a certain propor-
tion of these cases.

The formulating of this positive indication constitutes in itself
a sufficient expression on our part, of the opinion, that venesection
is out of place in all cases that do not correspond to this descrip-
tion. In many cases it is indeed directly injurious, and may
hasten the occurrence of death by weakening the action of the
heart. This is to be especially borne in mind in case of decrepid
persons, where marked arterio-sclerosis is present (not to speak
of valvular diseases of the heart), and where the arterial tension is
feeble.

Where venesection is indicated at all, it should be general ; local bleeding by
lecches, or cupping at the back of the neck, or over the mastoid processes, cannot be
substituted forit. In the case of children, to be sure, it is sometimes necessary to
make use of these latter means.

Besides and together with venesection, all those agents are to
be employed which diminish the cerebral hyperemia by their
 derivative action,” such as mustard-plasters on the calves of
the legs, Junod’s boots, stimulating enemata. The mode of
action of these remedies has been indicated in the chapter upon
Cerebral Hypersemia. It is self-evident—and the same is true with
regard to applications of cold upon the head—that none of these
modes of treatment can be substituted for bleeding, when this is
really called for, either as regards the rapidity or efficiency of
their action ; but they may be used to advantage in connection
with it in cases where the symptoms are very threatening. In
light cases, and when one is in doubt whether or not venesection
is demanded, these derivatives may be used in its place. The
general rule, enjoining that the patient should lie with the head
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raised, should be moved slowly and carefully, and should be pro-
tected from all influences which might disturb the circulation and
respiration, need only be mentioned in passing. It is important
also, where the stage of unconsciousness is of long duration, to
examine the bladder, and, if necessary, to use the catheter.

It is not in every case, however, as has been already remarked,
that the occurrence of the hemorrhage is attended with such
symptoms as require, or justify, venesection or derivative treat-
ment. In many cases, indeed, precisely an opposite course must
be pursued, namely, one of stimulation. The indications for
treatment of this kind may lie in symptoms which attend the
hemorrhage itself; but it also happens that they may arise
under the hands of the physician in consequence of too energetic
venesection. A stimulant treatment is called for where paralysis
of the respiratory centre is threatened and the heart’s action is
feeble. The condition of the patient under these circumstances
is the following: the countenance is pale and collapsed, or, to
say the least, not turgid ; the arterial tension is slight, the heart’s
impulse weak (the frequency of the pulse is of comparatively
little consequence, and no great importance is to be attached to
the height of the pulse wave, since, in case of cerebral hemor-
rhage, increased tension, such as may indicate venesection, may
accompany a small pulse) ; the respiration will have begun to be
hesitating and intermittent, and to take on the Cheyne-Stokes
character.

This group of symptoms may be met with both in the case of
persons of advanced years or already feeble, or who are suffering
from diseases of the vessels, and in the case of robust individuals
where the intracranial pressure is greatly increased. In certain
cases of the last-named variety it may be that venesection and
stimulant treatment will be indicated together, or one after the
other ; but this must be a matter to be decided by special con-
sideration in each case.

The stimulant agents are in part such as will, by irritating
the nerves of the skin, arouse the depressed activity of the re-
spiratory centre. In this manner act: sprinkling of the skin
with cold water; the application of ammonia to the nostril ;
serubbing or rubbing the skin ; or burning it with drops of hot
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sealing-wax, and the like; or substances may be given which
stimulate directly the heart's action, 7. e., maintain and in-
crease the ritability of the cardiac centres—this is perhaps the
action of musk (too little employed in such cases)—coffee, wine,
and stimulating preparations of ammonia ;* if the patient cannot
swallow, enemata of musk may be used.

The large percentage of deaths from apoplexy proves how
fruitless is often the most careful and best-considered treatment;
and when it is remembered, furthermore, how frequently patients
recover spontaneously from the attack, it seems fair to raise the
question whether efforts, such as those described, or medical
interference of any kind, are ever of value. It would be difficult
to convince a determined skeptic that such is the case; but the
affirmative view gains a certain degree of probability through
the fact mentioned above, that venesection is often immediately
followed by return of consciousness. This being taken into
consideration, and in addition the fact that the efficiency of the
remedies in question, if it cannot be proved, is not to be dis-
proved, and that without them we have no treatment left, we
should, in our opinion, continue to employ them, and that too
not simply from a humanitarian regard for the friends of the
patient.

c. Supposing the patient to have survived the first storm of
the apoplectic attack, the less that is done for him during the
first few days the better. He should of course be given complete
bodily and mental rest; and all substantial or stimulating diet,
especially coffee, wine, etc., should be withheld. The next
question is, what shall be done when the febrile symptoms men-
tioned above become still more strongly marked? It was for-
merly the practice to turn immediately to the lancet ; but this is
no longer customary. Experience has taught that venesection is
rarely necessary. For the severer cases a local bleeding with
leeches or cups is sufficient; yet even this is often superfluous,
being only indicated when turgor faciei, severe headache, and
considerable fever are presenl; In other cases the application of

D! adapity henk 02 katiax SmBAb anA) fpemo 12 mow Galy 4 matter of Hstorical
interest.
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Special attention should be paid to the state of the bowels
through the whole of this stage; and especially if there is any
febrile reaction, they should be kept free.

If the headache still continues, accompanied by persistent
wakefulness or delirium, an opiate or chloral may become neces-
sary. It is doubtful, however, whether any of these measures
will invariably control the symptoms in the severest cases.

d. We have next to discuss the therapeutic relations of the
permanent symptoms, the paralyses, such as are almost invaria-
bly present. In judging of the results of treatment, it should
of course be borne in mind that spontaneous improvement of
greater or less amount (vide above) often takes place. We can-
not then fairly decide as to the value of any particular remedy,
unless we wait, before employing it, until three or four months
have elapsed.

The efforts of physicians have been directed hitherto towards
one of two ends, viz. : it has been their aim either to hasten the
absorption of the extravasated blood, or to improve in some way
the condition of the paralyzed parts. The belief, that we can
hasten the absorption of the extravasation by any more special
method than by enforcing intelligent hygienic rules, is now aban-
doned. There is not the least reliable proof that the condition
of a hemiplegic patient can be improved by efforts of that na-
ture. Physicians have therefore ceased to employ the various
derivative agents, such as leeches, cupping, blistering, the use of
irritating ointments, etc., applied about the head for the exclu-
sive purpose of quickening the absorption ; and also the inward
and outward application of the so-called alteratives and absorb-
ents, of which the preparations of iodine and quicksilver were
the chief. These drugs are even capable of doing harm, by inter-
fering with the appetite; and certainly the absorption of an
intra-cerebral extravasation has never yet been brought about by
iodine, not to speak of the other substances employed for the
same purpose. We know no single means which can conduce
to this end (possibly with the exception of electricity), and are
therefore obliged to rely on the natural reparative processes,
confining our efforts to the removing of all influences that
might interfere with their action.
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In the accomplishment of this latter object, besides the pro-
phylactic means referred to above, reference should be had to
the following points : the diet of the patient should be at once
nourishing and digestible, while all substances tending to cause
flatulence or to excite the action of the heart are to be carefully
avoided ; he should keep strictly out of the way of excitement,
and at the same time should receive the benefit of passive or
active exercise and the open air; the bowels should be kept
regular.

After the immediate effects of the primary attack have fairly
passed away, the bladder usually resumes its normal functions,
and the occurrence of bed-sores and pulmonary diseases is also
1o longer to be feared.

Admitting that there is but little prospect of bettering the
condition of the patient by acting directly upon the diseased
portion of the brain, it must be acknowledged that not much
more is to be hoped from striving after the second proposed
object of medical lreatment, namely, the improvement of the
condition of the paralyzed nerves and muscles. The important
results which have recently been attained in the treatment of
other nervous diseases, through the use of electricity, the water
cures, etc., are met with only to a very limited extent in cases of
hemiplegia from hemorrhage ; nevertheless no one who is not
wilfully blind to the facts can help acknowledging that there are
some cases which we are able to make better, to some extent, by
treatment.

The practice, formerly in vogue, of using liniments containing alcohol or other
irritating substances, was in a measure justified by the fact that at that time no better
treatment was known. No definite reason can be given for believing that these
cutaneous irritants have any effect in helping to the restoration of motor power;
at the best their usefulness must be very limited.

The use of strychnia, also formerly such a favorite remedy in cerebral hemor-
thage, has been nearly abandoned, since careful investigation has failed to prove its
usefulness; if any one desires to try it, as a last resort, he should do so only in
chronic, stationary cases, since unpleasant results (severe contractures, fresh hemor-
rhage) have sometimes followed its use in recent cases.

Electricity stands at the head of the list of agents which are
really of value. Both the galvanic and the faradic currents have
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been used—in later times especially the former, which indeed
really seems to be the more useful of the two. We will turn
our attention first to the constant galvanic current. This form
of electricity is without effect in many cases of hemorrhagic
hemiplegia. On the other hand, however, it is certainly some-
times possible, through its use, to improve the condition of the
patient to a certain extent even in old cases—the subjects of
marked contractures, which have resisted every other kind of
treatment. For this reason, and because, if carefully employed,
it can do no harm, it is unquestionably worth while to make at
least a trial of the constant current in cases of hemiplegia of
long standing.

It would be out of place here to discuss in detail the general
subject of the application of the constant current, and the
theoretical question, upon what its anti-paralytic action depends
(it is variously designated, as electro-tonic, invigorating (Heiden-
hain), centripetal (Remak)), and we must limit ourselves to a
few brief and practical statements. The galvanic current may
be applied with either of three different objects, viz., for the
purpose of acting upon the paralyzed limbs, the cervical sym-
pathetic, or the brain itself. When applied to the brain itself,
which is accomplished by conducting it directly through the
skull, the electricity is expected to affect the condition of the
extravasation itself, tending to cause its absorption in virtue of
its catalytic action. Tt is scarcely doubted by any one at the
present day, in view of the various symptoms which are produced
by applications of this kind, and of the facts ascertained by
direct experiment (Erb), that a portion of the current, under these
circumstances, traverses the brain ; the proof, however, is entirely
wanting for the assumption that the absorption of the extravasa-
tion is in any way hastened thereby. At the same time, the
statement, first made by Remak, and confirmed later by various
observers, has been found to be practically correct, that notice-
able improvement, as regards both the paralysis and the con-
tracture, is sometimes brought about by means of this treat-
ment alone. Another method, which aims at stimulating the
cervical sympathetic, usually conjoined with a mode of appli-
cation in which the electricity is made to traverse the head



CEREBRAL HEMORRHAGE.—TREATMENT. 169

from side to side, rests, like the above, on a purely empirical
basis.

In applying galvanism about the head, the well-known pre-
cautionary measures laid down in every hand-book of electro-
therapeutics are to be borne in mind. The duration of each
application is to be short, hardly exceeding three minutes ; the
current should be weak—weaker with elderly than with younger
persons—such, for example, as is derived from four to twelve
Siemens-Halske elements ; the strength of the current should be
gradually increased from zero, and gradually diminished ; the
electrodes should be gradually removed ; sudden interruptions
of the current should be avoided, and, still more, rapid reversals
of the current. It seems to be a matter of slight importance
whether the electrodes are placed upon the two mastoid pro-
cesses, or one on the mastoid process and the other on the back
of the neck.

As a rule, the peripheral galvanization of the paralyzed
nerves is used in connection with applications of the kind
described.

For this purpose one of the electrodes (generally at the nega-
tive pole) is commonly placed near the plexus to which the
affected nerves belong, or over the corresponding part of the
vertebral column, the other upon the parts over the trunk of the
nerves themselves.

Under these circumstances it is allowable to use stronger
currents and for longer periods than under the previous method
(up to thirty elements, and during eight minutes) ; and, in order
to make the stimulating action of the current as great as possi-
ble, its intensity may be alternately increased and diminished,
while the circuit is kept closed. This end is accomplished by
the use of the so-called labile currents of Remak ; but, while
absolute interruptions and reversals of the current, such as
excite muscular twitchings, are scarcely ever used in such a case
for therapeutic purposes, they may be for purposes of diagnosis.

Still less is to be expected from the use of the faradic than
from that of the galvanic current in cases of hemorrhagic paraly-
sis. Duchenne, the most experienced worker in this field,
makes very unfavorable statements as to the results which are
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to be attained in this way, and the experience of almost every
other observer coincides, in general, with his. Electrical cur-
rents of this kind are never used for the purpose of acting
directly upon the brain, but only upon the paralyzed muscles
and nerves, and, in cases where contractures are present, upon
the antagonists of the contracted muscles.

Nevertheless, it happens not unfrequently that when the
contracture is severe, it becomes still more so under the influence
of electrization, even though applied to the antagonistic muscles.
‘We repeat that improvement may follow the use of the induced
current ; but, on the whole, this is less effective than galvanism.

It has become established as a general rule that the use of
electricity shall not be begun too early, lest untoward acci-
dents, such as now and then occur spontaneously, may be in-
duced—for example, fresh hemorrhage or cerebral congestion.
According to Duchenne, treatment with the induction-current
should begin five or six months after the hemorrhagic attack.
In light cases it may be used with care at an earlier period ; but
it must always remain questionable in such cases whether such
improvement as may take place should be ascribed to the treat-
ment or to natural causes. The same may be said with regard
to the constant current.

Besides electricity, there is really only one agent of any
material value in cases of cerebral paralyses, and that is the
wuse of hydropathic treatment. At the present day, just as in
former times, when the use of electricity was unfamiliar, these
unfortunate hemiplegic patients are to be seen making their way
to the various water-cures and returning home unimproved ; for,
of all kinds of paralyses, those of which we are now treating
(and perhaps the same may be said of the hysterical variety) are
the ones which obtain the least benefit of any from this kind of
treatment, which in other forms of paralysis often accomplishes
so much. At the same time it cannot, fortunately, be denied
that now and then real improvement, increased power over the
paralyzed extremities, is brought about by the judicious use of
this kind of treatment.

More important than the choice of a special water-cure, of
which there are many whose action is essentially the same, is the
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strict observance of the fundamental rule, that Aemiplegic
patients should only use baths of moderate temperature. 1t is
true that the neglect of this rule is not always immediately
harmful in its effects ; but it is certainly true that such neglect
may result, and frequently has resulted, in causing fresh ex-
travasation. This rule being observed, there seem to be a
variety of baths and water-cure establishments which are of
equal value. The best known are, among the moderately warm
baths, Wildbad, Pfiffers and Ragatz, Landeck (Teplitz, to be
used only with great caution), and among the brine baths,
Rehme and Nauheim.

Cold-water treatment, if used under skilled supervision, may
be of service in isolated cases ; as a rule, however, it is not indi-
cated in cases of hemorrhagic paralysis; and the same may be
said of sea-bathing.

B.—Meningeal Hemorrhage.

The history of our acquaintance with meningeal hemorrhage
is so intimately associated with that of intra-cerebral hemorrhage
that in essential respects it will be found to have been already
laid down in the foregoing pages ; it has, indeed, always been
the custom to treat of the two subjects in conjunction. Vir-
chow’s investigations as to the relation between hzmatoma of
the dura mater and pachymeningitis interna hemorrhagica*
deserve, however, special mention. Through their means (the
observations of Heschl,” made independently, are entirely in har-
mony with the conclusions derived from them) a large group of
cases has been removed from the category of the essential and
meningeal hemorrhages, and referred to that of pachymeningitis,
and thereby the symptomatology of the former affection, pre-
viously somewhat complicated, has been greatly simplified.
Sperling,® to be sure, has, in view of experimental evidence,
readopted the earlier view that the hemorrhage is the primary
process, and that the formation of the pachymeningitic pseudo-

1 Verhandl. d. med.-physik. Ges. z. Wiirtzburg. 1856.
* Path. Anatomie. 1855.
3 Ueber Pachymeningitis hemorrh. Inaug.-Diss. Konigsberg, 1872.
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membranes is due to organization of the extravasated material.
Before Sperling’s view can be accepted as correct, however, his
statements must be subjected to further investigation. The
requirements of a hand-book oblige us to accept for the time
being the conclusions established by Heschl and Virchow. We
shall therefore refrain in what follows from speaking of hama-
toma of the dura, leaving it to be discussed among the inflamma-
tory affections of the membranes.

Etiology.

The first variety of meningeal hemorrhage to be mentioned in
this connection is one which properly belongs in the department
of surgery, viz., that of {raumatic origin. Direct injuries of
the main meningeal arteries, the sinuses, or the vessels of the
pia mater, due to broken fragments of bone, may give rise to
hemorrhage. It happens exceedingly rarely that the vessels
lying near the base of the skull are reached by direct injury, yet
such cases have occasionally been reported.

On the other hand, extensive meningeal hemorrhages some-
times take place from the arteries at the base of the skull, from
another cause, namely, from the rupture of aneurisms, of which
they are the seat. The vessels which are most likely to be
affected in this way are the basilar and middle cerebral arteries.
Hemorrhage may also take place from the veins; the ordinary
venous stasis rarely leads to rupture, it is true, but extravasa-
tion into the meninges of serious amount is no rare complication
of thrombosis of the sinuses, especially the superior longitudinal
sinus.

In other cases, blood may make its way into the meninges by
bursting through from within the substance of the brain, escap-
ing finally either at some part of the convexity or by way of the
ventricles.

Meningeal hemorrhages are also observed as a complication
of the various so-called infectious diseases, and some of the
general constitutional affections, such as were specified in the
chapter on Intra-cerebral Hemorrhage (vide p. 70, et seq.).
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often of i amount, is also seen at times in
cases of the so-called general progressive paralysis of the insane, originating in the
congestion of the vessels of the pia mater.

Ludwig Meyer,! for example, discovered this condition post-mortem in ten
cases out of one hundred and sixty-eight, and in three it had been so extensive as
to cause immediate death.

A special form of this hemorrhage, the so-called meningeal
apoplexy of new-born children, may occur in consequence of
certain influences attending childbirth. ~When, namely, the
bones of the skull are made to lap over each other in the course
of severe forceps-extractions, or prolonged and difficult labors of
other kinds, with or without contraction of the pelvis, rupture
of the vessels of the pia, or, as has been occasionally observed,
of the longitudinal sinus may result, which usually ends fatally.

Pathological Anatomy.

The seat of the hemorrhage may vary. In rare cases—for ex-
ample, when the middle meningeal artery is injured—it occurs
between the bone and the dura mater. Besides this, sharp dis-
tinctions were formerly drawn between hemorrhages occurring :
1, between the dura and the so-called parietal layer of the arach-
noid ; 2, in the so-called arachnoid cavity ; 3, between the visceral
layer of the arachnoid and the pia and within the latter (sub-
arachnoid space). Those of the first category, which were for-
merly regarded as relatively the most common, are now classed
under the head of pachymeningitis interna hemorrhagica, espe-
cially since it is no longer believed that any such thing as a
parietal layer of the arachnoid exists. Furthermore, the other
two varieties often occur conjoined, and, especially from a clinical
point of view, it is useless to attempt to classify them separately.
The extravasated blood may find its way into the so-called
arachnoid cavity, either from without, in consequence of injury
of the dura mater ; or from within, by bursting through the pia ;
or, finally, it may escape into it directly from the vessels of the
latter membrane.

! Virchow’s Archiv. 58. Bd.
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According to Virchow, the hemorrhage in apoplexia neona-
torum usually takes place into the arachnoid cavity ; but Bednar'
regards this as of relatively infrequent occurrence, believing
that the commonest event is a sort of ecchymotic extravasation
into the meshes of the pia.

The seat of the hemorrhage is sometimes at the base, some-
times on the convexity, sometimes in both places at once; the
latter is more likely to occur when the amount of the extravasa-
tion is large, and especially in case it spreads extensively through
the so-called arachnoid cavity. Sometimes a single hemisphere
is exclusively or pre-eminently affected; at other times nearly
the whole surface of the brain becomes covered with quite a
thick layer of blood. The quantity of the effused blood also
varies: it may be so small as only to occupy a space of the size
of a lentil, or may amount to half a litre or more.

‘When death supervenes in the course of a few hours or days,
as is usually the case, the blood is found dark and coagulated ;
if life endures longer, the surface of the brain becomes infiltrated
with serum.

Can meningeal hemorrhages be reabsorbed ? If of large
amount they probably prove invariably fatal; but the presence
of pigmented spots on the meninges and the surface of the brain,
after death, seems to indicate that the absorption of slight extra-
vasations is a matter of possibility.

The appearances in the brain at large vary according to the
cause of the hemorrhage. If it was due to the rupture of an
aneurism, the changes, to which the pressure exerted by the lat-
ter have given rise, will be present, or the brain substance in its
neighborhood will be found to have suffered mechanical injury
at the time of the rupture ; while, if it perforates the brain, the
evidences of that occurrence will be visible. Where the amount
of the extravasation has been great, the gyri are found to be
somewhat flattened, and the substance of the brain at large pale;
though in the cases of apoplexia neonatorum, the brain sub-
stance is, to be sure, usually infiltrated with serum, and vascular.
It is not uncommon for the blood, if extravasated in large quanti-

' Die Krankheiten d. Neugeborenen und Siuglinge. II. Bd. Wien, 1851.
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ties, to make its way into the ventricles; and it may even run
down into the central canal of the spinal cord, as happens espe-
cially in cases where large collections had formed at the base of
the skull and around the pons Varolii.

Symptomatology.

It is important, for the sake of clearness of description, to
distinguish between hemorrhage occurring in the adult and that
occurring in mew-born children. Even of the former class of
cases, however, there is only one variety of the affection which
is attended by definite and regular symptoms. The clinical his-
tory of meningeal hemorrhages of traumatic origin is almost in-
variably complicated by other cerebral symptoms directly trace-
able to the injury (commotio cerebri), and similar statements may
be made with regard to the cases where an intra-cerebral hemor-
rhage has broken through to the surface of the brain, as well as
to those of general paralysis. The least complicated class of
cases are those where the rupture of an aneurism is the cause of
the hemorrhage, and to this class we shall direct our attention
first and principally. The symptoms naturally vary somewhat,
according to the quantity of the extravasated blood ; but, as
a general rule, the symptoms of meningeal hemorrhage are
almost identical with those which characterize the apoplectic
stage of extensive intra-cerebral hemorrhages; in other words,
the symptomatology of uncomplicated cases of meningeal hem-
orrhage is the same with that of the apoplectic attack.!

Disregarding the symptoms present before the attack, which
are referable to the influence of the aneurism as such, and are
described elsewhere, the attack itself may be said to occur with-
out warning, or with only slight premonitory signs, of which
the chief are headache, dizziness, and, less often, vomiting, symp-
toms which no doubt correspond to the commencement of the
extravasation, since, as was remarked, the apoplectic symptoms
in these cases are closely analogous to those due to intra-cerebral
hemorrhage ; the description already given of the latter may,

1 Vide Lebert, Ueber die d. i i Berl. klin.
1866.
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then, suffice for both. We need only pay special attention here
to a few points of difference between the two sets of cases.

The paralysis (occurring in coma) is commonly general, affect-
ing all four extremities uniformly. This happens even when the
extravasation is confined mainly to the surface of one hemi-
sphere, evidently on account of the greatly increased, diffused
intra-cranial pressure. Only in exceptional instances is hemi-
plegia met with, and in such cases the facial muscles may be
involved in the paralysis. The frequency with which convul-
sions of epileptic nature occur also serves to distinguish these
cases from those of intra-cerebral hemorrhage. Meningeal hem-
orrhage may arise from the rupture of an aneurism of almost
any artery, but it is especially common with those of the middle
cerebral and basilar arteries (Lebert). Vomiting is another
very common and characteristic symptom. Several observers
have also described severe bilateral or unilateral contractures of
the extremities.

The serious nature of these meningeal hemorrhages is shown
in the fact that they are much more likely to cause death during
the stage of coma than are most of the varieties of cerebral hem-
orrhage ; indeed, in speaking of the latter, we pointed out that
the fatal result in a large proportion of the cases of apoplexia
fulminans was due to the bursting through of the blood into the
meninges. According to Lebert’s statistics, out of forty-eight
cases of rupture of aneurisms death occurred in seventeen within
ten hours.

The clinical history is, however, not invariably such as we
have just indicated, ¢. e., characterized by sudden coma, end-
ing fatally within a few hours or days. It has sometimes hap-
pened that, after passing through an apoplectic stage of short
duration, the patient has again come to himself, and for a period,
varying in length between several hours and two days, has com-
plained only of headache, with excitement, or, on the other hand,
somnolence, and at last has fallen anew into a state of coma,
which this time has proved fatal; such, for example, is the
history of a patient of Boudet, cited by Durand-Fardel. In
other cases an apoplectic attack is not the first symptom of the
affection. The patients complain only of headache, dizziness,
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weakness, and numbness in the extremities on one or both sides,
are mentally dulled, but do not fall into a state of fatal coma for
a long time—in two cases of Durand-Fardel, not until after the
lapse of a month. In one of these cases, which are described in
the original work at length, the amount of the extravasation was,
to be sure, not very great, the blood not even covering one entire
hemisphere. In cases with this history, where the amount of
the extravasation is large, the question might fairly be raised
whether it was present in the very beginning. It seems at least
to be beyond doubt that it must be believed to have undergone
a gradual increase. In the cases, however, where, after an in-
jury to the skull, the patient loses consciousness only for a few
moments, then is able to continue his work for some days, and,
finally, at the end of that time dies in a state of sopor, as hap-
pened in a case reported by Gibson (Edinburgh Med. Journal,
1870), and where, post-mortem, a fracture of the skull is found,
together with a rupture of the middle meningeal artery, it is
difficult to help acknowledging that the meningeal hemorrhage
must have taken place in its entirety at the very outset, or at
the least have begun at that time.

Tt can scarcely be doubted that the symptoms, such as have been desoribed in
cases of hemorrhage into the meninges, are due to the great increase in the intra-
cranial pressure, which acts in the manner already described in a former chapter.
The experimental investigations, especially those of Leyden and Pagenstecher (1L
cc.), into the effects of increased cerebral pressure, furnish sufficient proof of this
view ; they found that, with dogs also, extravasation into the meninges (artificially
produced by injection of fluid) induces loss of consciousness, general convulsions,
stertorous respiration of the Cheyne-Stokes character, ctc.

‘We have no definite description to give of the symptoma-
tology of circumscribed hemorrhages, accurate observations be-
ing as yet too few in number. One case of the kind, reported
by Durand-Fardel, has already been spoken of.

The meningeal hemorrhages of mew-born children, which
arise during delivery, were formerly regarded as a fruitful cause
of the simulated and real death of the infant. Cruveilhier, for
example, refers about one-third of the cases of so-called as-
phyxia neonatorum to this cause. Since that time there has

VOL. XII.—12
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been a reaction against this view (H. Schwartz,' Pernice’)—
Schwartz, especially, seeking to prove that intra-cranial hemor-
rhage is the cause neither of the simulated nor of the real death
of these infants, but that this result is always brought about by
suffocation.

‘We cannot reproduce here the evidence for and against these
opinions, and must content ourselves with adding that a strong
effort has been made, for example, by Poppel,® to re-establish
the earlier view, as to the serious significance of meningeal
hemorrhage in these cases. For ourselves we must confess
that the arguments of Schwartz do not seem sufficient to over-
throw entirely the old doctrine respecting the cause of the
“apoplectic death and simulated death (Scheintod) of new-born
infants.”

The influence of the extravasation makes itself felf, under
these circumstances, in various ways: the children are either
born dead, or at first in a state of asphyxia, and die soon after-
wards ; or they recover somewhat, and live for a short time; or,
finally, in rare cases, they recover. The symptoms of asphyxia,
with which the children die immediately, or very soon after
delivery, are too familiar to require further description. In
other cases it is possible, by persistent efforts, to revive the res-
piration ; but the infants remain very weak and somnolent, often
even comatose, and die, after a few days, in convulsions. Some-
times these children seem very feeble and somnolent immediately
after birth, and continue in the same state for from one to three
weeks, after which coma and convulsions come on and close the
scene. In cases of this kind, as in another class shortly to be
mentioned, the assumption appears inevitable that the hemor-
thage only gradually reaches a fatal amount. It happens,
namely—though, to be sure, but seldom—that infants with this
affection appear entirely well and lively immediately after deliv-
ery, but after the lapse of a few days fall suddenly into an apo-
plectic state, and die generally in convulsions.

1 Selunartz, Die vorzeitigen Athembewegungen. Leipzig, 1858, S. 203, ff.

2 Pernice, Greifswalder med. Beitrige. 1863.

3 Poppel, Ueher den Scheintod £ wnd
Frauenkrankheiten. 25. Bd.
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Meningeal hemorrhages of any considerable amount probably
always prove fatal ; but if slight and circumscribed, they may
be reabsorbed (Bednar, Virchow, and others). Whether or not
large extravasations, capable of producing marked symptoms,
can also be absorbed, is difficult of establishment, because the
symptoms associated therewith are so little regular and defined,
that the recovery leaves us in doubt as to the correctness of the
diagnosis.

Prognosis.

It will have become evident, through the foregoing remarks,
that the prognosis, whether in the case of adults or of infants,
is very unfavorable. The accidental discovery of certain appear-
ances at post-mortem examinations, in a few cases, proves that
reabsorption of the extravasation and recovery, where the
hemorrhage was very small, is a possible occurrence. For the
cases in which the affection can be diagnosticated, however,
death seems to be the inevitable termination. The establishment
of the diagnosis must rest chiefly upon the recognition of the
presence of favoring etiological conditions.

Treatment.

With adults the same rules of treatment are to be followed
as were laid down for intra-cerebral hemorrhage (vide the appro-
priate chapter), but unfortunately, as has been remarked, with
but little prospect of favorable results.

‘With infants, immediately after birth, the usual treatment
for “simulated death’ is to be employed. If they show signs
of recovery, the principal aim should be to arouse the action of
the heart, in order to secure a proper supply of blood to the
medulla oblongata, and thereby to maintain the irritability of the
vitally important centres situated there.

For this purpose the only thing to do is to provide nourishing
food and a few drops of wine. No means are known which can
directly further the reabsorption of the extravasation.



OCCLUSION OF THE CEREBRAL VESSELS.

L. Rostan, Recherches sur le ramollissement du cerveau. Paris, 1623.—Bright,
Guy's Hosp. Reports. L—Ph. Fr. W. Voigt, Ueber die Erweichung des Gehirns
und des Rickenmarks. Heidelberg u. Leipzig, 1840.—Durand-Fardel, Trait
du ramollissement du cervenu. Paris, 1843.—Hasse, Henle und Pfenffer’s Zeit-
schrift. 1846.— Virchow, in Traube's Beitrige zur experimentellen Pathologie
und Physiologie. 1846. I Bd.—Puchelt, Die Krankheiten des Venensystems, in
Canstatt’s Jahresbericht. 1845.—B. Coln, Klinik der embolischen Gefisskrank-
heiten. Berlin, 1860.—Zraube, Deutsche Klinik. 1854.—Punum, Ucber den
Tod durch Embolie. Zeitschr. f. klin. Med. von Guensburg. 1856. 7. Bd.—
Lebert, Virchow's Arch. 9. Bd.—Gerhard, Deutsche Klinik, 1857.—von Dusch,
Ueber Thrombose der Hirnsinus.—Giriesinger, Zur Lehre von den Hirnkrank-
heiten aus Otitis interna. Arch. d. Heilkunde. Jahrg. 8. XXIV.—Heusinger,
Virchow’s Arch. 11. Bd.—Ruehle, Virchow's Arch. 5. Bd.— Lancereaus, De la
thrombose et de lembolie cérébrales. These. Paris, 1862.—Prevost et Cotard,
Recherches physiol. et pathol. sur lo ramollissement ctrébral. - Gaz. Med. de
Paris. 1806.—Houbner, Archiv der Hei 1870.—Huguéni
Beitriige.  Ziirich, 1869, Bertin, Btude critique de Tembolie S
seaux veineux et arteriaux. Paris, 1869.—F%lrs, Traité clinique et expéri-
mental des embolies capillaires. 1870.—Russell Reynolds and Charlton Bastian,
Att. Softening of the brain, in Reynolds's System of Med. p. 446, et seq,— Hliza
Waker, Ueber die Verstopfung der Hirnarterien. Inaug.-Diss. Zirich, 1872.—

7. Colinheim, T tiber die ischen Processe, Berlin, 1872.—
See also the bibliographical lists printed at the head of cach of the preceding
chapters.

The arteries, veins, and capillaries of the brain are liable to
become occluded, and the occlusion in either of these sets of ves-
sels may give rise to pathological conditions of various kinds.
This occlusion is met with in the arterial system much oftener
than in the others. The occluding mass may either be produced
on the very spot (autochthonous thrombosis), or may be carried
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there from other parts of the vascular system (embolisms). We
shall treat first of the

A.—Occlusion of the Cerebral Arteries.

The changes in the cerebral tissues, which result from the
occlusion of arteries, are identical in great measure with those
which were formerly described under the head of “Cerebral
Softening,” considered as an independent affection. The contro-
versy as to whether and how far the changes which follow arte-
rial obstruction and those comprehended under the name of
““softening ”’ correspond with one another, may be regarded as
finally settled, at least up to a certain point. We cannot dis-
cuss here, in all its details, the entire subject of encephalo-
malacia, which has kept pathologists busy ever since the time of
Lallemand’s and Rostan’s observations (1820), and which was
only definitely settled through Virchow’s masterly investigations
into the subject of thrombosis and embolism. One point alone
may be briefly referred to. Certain observers have firmly main-
tained the opinion that the so-called encephalomalacia is always
an inflammatory process ; especially Lallemand, Bouillaud, and,
above all, Durand-Fardel, who (with a disregard for German
literature which is characteristic of him), even after the date of
Virchow’s investigations, continued to recognize only an inflam-
matory softening. On the contrary, other investigators have
pointed out how often arterial diseases occur in connection with
this process, and have recognized, besides the inflammatory, a
non-inflammatory form of the affection, due simply to disturb-
ances of nutrition, the nature of which has been variously con-
ceived of; among these are Rostan, Cruveilhier, Abercrombie,
Carswell, Bright, Hasse, and others. The mode and conditions
of origin of this latter form may now be regarded as thoroughly
understood, especially since the time of Virchow’s observations.
No points involving any new principle have been developed since
then, although a series of certainly very interesting investiga-
tions, in the direction already marked out, have been communi-
cated, which will be referred to in the proper place. It is only
very recently that, through the labors of Cohnheim, further
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important advance has been made towards a better understanding
of the processes in question.

The changes due to the occlusion of arteries characterize then
a large if not the largest part of the cases of red, yellow, or white
encephalomalacia, properly so called. Besides this form, we
have already pointed out, in treating of cerebral hemorrhage,
that softening may take place secondarily in the tissues around
the seat of an extravasation. Still other forms will be treated of
in due season.

Btiology.

The source of the emboli which are carried into the cerebral
arteries is to be sought in that segment of the vascular system
which embraces the pulmonary veins, on the one hand, and the
left side of the heart, the first part of the aorta, the carotids, and
the vertebral arteries, on the other.

The emboli themselves are made up, as a rule, of blood clots,
masses of fibrine, connective-tissue growths, or chalky concre-
tions, swept from the place of their formation into the circula-
tion. It does not lie, of course, within our province to discuss
here the pathology of thrombosis and embolism in general. We
need only speak of those conditions which result in the formation
of these occluding masses, whether they are formed on the site
of the occlusion or are carried thither by the blood.

The most important source of such emboli as concern us lies
in endocarditis. This affection runs sometimes an acute course,
in which case it is associated with ulceration; sometimes a
chronic course, leading to the formation of warty, or villous ex-
crescences, or to valvular insufficiency and stenosis: and either
of these two varieties of the disease may, therefore, furnish an
opportunity for the formation of emboli. We possess no accurate
statistics which can determine which of these varieties most
frequently leads to cerebral embolism, and can only make the
following general statements with regard to the matter. Acute
ulcerative endocarditis causes capillary embolism oftener than
the obliteration of the larger arteries, though the latter now and
then occurs. The carrying off of real connective-tissue forma-
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tions into the circulation is an event of relatively infrequent
occurrence.  The common chronic endocarditis is the form most
important in this connection, especially in the cases where, in
addition to changes in the endocardium of ancient date, a fresh
exacerbation of the inflammatory process has taken place.

An inflammation of the lining membrane of the left side of
the heart, no matter where its seat, may give rise to the forma-
tion of emboli ; nevertheless this result is much more common
in connection with diseases of the valves than with those of the
membrane lining the cavities ; and, further, the atrio-ventricular
orifice with its valves is much oftener affected than the aortic
orifice.

Thus, for example, in the cases of Bertin the emboli originated
four times in the left auricle, twelve times in the ventricle, ten
times at the aortic valves, twenty-four times on the mitral
valves ; in nine other cases mention is made only of the ““valves
of the left side of the heart,” without more exact designation.
Affections of the heart may, however, lead to embolism in other
ways, though much less frequently than through the agency of
endocarditis. In certain rare instances this result follows myo-
carditis with its various sequelz; still more rare are the cases
such as one, for example, reported by Oppolzer,’ where a syphi-
litic gumma in the cardiac substance, broke through into the
sinus of Valsalva. It happens somewhat more frequently that
particles crumble off from a blood clot, which has become de-
veloped within the heart, independently of any local inflam-
matory process, and are carried away as emboli. The most
important instances of this kind occur in the cases where thrombi
form in the left auricle in front of a contracted atrio-ventricular
orifice. In the same category belong all those cases of cardiac
thrombosis due to diminished efficiency of the heart’s action,
combined with retardation, or, still more, complete local stoppage
of the circulation. The processes which produce these effects
are either general diseases with marked cachectic diathesis (em-
boli originating in this way have been found in connection with
carcinoma, tuberculosis, empyema), or diseases of the hearf

1 Wiener med. Wochenschrift. 1860.
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itself which greatly impair its power, such as fatty degeneration,
myocarditis, the stage of incomplete compensation in valvular
diseases. It is practically found that the clots form, as a rule,
under these circumstances, in the auricle, and are carried thence
into the peripheral arteries.

In proportion to the frequency with which the formation of
emboli is associated with affections of the heart, and especially
endocarditis, the number of cases in which their origin is of a
different kind is very inconsiderable. Aneurisms, especially of
the aorta, form their next most common source. ~An interesting
case is described by B. Cohn, in which an embolic mass in the
cerebral portion of the carotid artery of six months’ standing,
furnished a second embolus, which crumbled off and was carried
deeper into the brain. In very rare cases the thrombotic masses
form within the lungs, and are swept thence by way of the left
side of the heart into the brain; this may occur in cases of
carcinoma pulmonum.

The aulochthonous thromboses of the cerebral arteries may
originate in either of several well-recognized ways. It has been
proved experimentally that coagulation of the blood may be
made to occur, or the tendency to its ocurrence increased, both
through the presence of structural changes in the vascular walls,
and through arrest of the circulation. These same two condi-
tions are now met with as clinical phenomena. By far the
greater number of cases of spontaneous thrombosis of cerebral
arteries are seen in persons in whom diseases of the walls of the
blood-vessels are also present. These diseases consist either in
fatty degeneration, with destruction of substance, or in real
inflammation of the coats of the arteries, leading, as it does, to
sclerosis, ossification, or calcification. They are not always con-
fined, in such cases, exclusively to the cerebral arteries, but
occur also in other parts of the vascular system. Together with
the affections of the vascular walls, sometimes also as a result
of them, the second of the above-mentioned influences is apt to
make itself felt —the slowing of the arterial blood-current.
This may be to some extent a direct consequence of the vascu-
lar degeneration, since through this degeneration the elasticity
of the vascular walls, which normally helps to maintain the
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rapidity of the circulation, is more or less impaired; and,
further, since the calibre of the vessels is narrowed through the
sclerotic changes which have taken place. The slowing of the
blood-current through the cerebral arteries, necessary to the
formation of thrombi, may, furthermore, be brought about by
an enfeeblement of the heart’s action. The atheromatous pro-
cess, if seated in the coronary arteries, may play a part in the
production of this result also, by interfering with the nutrition
of the cardiac substance. We have referred to the other influ-
ences which tend to weaken the heart’s action in speaking of
the formation of clots within the heart. Again, autochthonous
thrombi have occasionally been observed in the case of cachectic
persons, where there was not the least appearance of alteration of
the walls of the vessels, or any condition which might give rise
to embolism. The coagulation is evidently to be referred, under
these circumstances, to excessive diminution of the force of
the heart’s impulse.

Autochthonous arterial thrombosis, with consequent soften-
ing, is sometimes, though rarely, met with as a result of other
causes. Thus Verneuil! relates a case where, in consequence of an
injury to the neck, a rupture of the internal and middle coats of
the internal carotid had taken place, attended with the formation
of a thrombus, which spread even to the terminal branches of
the middle cerebral artery. A similar state of things has been
observed as a result of the compression of the carotid by tumors.
A priori, we should expect to find a similar extensive occlu-
sion taking place as a frequent result of ligature of the carotid.
The infrequency with which this is found practically to occur
is evidently to be explained by the fact that the circulation
through the arteries forming the circle of Willis is so rapid
as not to allow of the growth of the thrombus in them, by
the deposition of new material; and, in the few cases in which
softening has followed this operation, it is probable that the
distribution of the collateral vessels (vide Ehrmann,l. c.) was
somewhat anomalous. Thudichum and Bastian have maintained,
that in leucocythzemia and kindred states the white globules of

1 Bull. de ’Académie de Méd. 1872. No. 2.
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the blood may collect together into masses, and thus form
thrombi or emboli, sometimes of considerable size ; but this state-
ment requires further confirmation before it can be adopted.

Cases now and then occur in which the vascular occlusion is associated with ex-
tensive softening, where, for anatomical reasons, the conclusion seems inevitable that
the thrombosis is of secondary nature (as the supporters of the inflammatory theory
of hal lacia maintain to be i iably the case).

The predisposing causes of cerebral embolism and throm-
bosis may be summed up in a few words. First of all, the influ-
ence of advanced age is to be mentioned, which used to be con-
sidered as the most important cause of cerebral softening. We
Jknow now that this is only true of the softening from thrombo-
sis, and that the influence in question is only an indirect one,
due to the fact that in advanced years the various changes in the
vascular system are met with, which both lead to thrombosis,
and favor the destructive changes in the cerebral substance by
interfering with the establishment of a sufficient collateral circu-
lation. We do not mean to deny, at the same time, that antoch-
thonous thrombosis occurs also in the earlier periods of life;
in fact, we have ourselves observed several cases in persons be-
tween thirty and fifty. Embolism, on the other hand, is oftener
met with in relatively youthful persons, though it may, of
course, occur also in those of advanced years. Less important
than the influence of age is that exerted by chronic alcoholism,
although it is not improbable that it does predispose more or
less to diseases of the arteries, and thereby to thrombosis and
embolism. Still less certain is the influence of syphilis. Acute
rheumatism, on the other hand, certainly plays an important
part in bringing about the results in question, inasmuch as it
frequently leads to endocarditis. The influence of sex is but
trifling and indirect, consisting only in the fact that men are more
liable to suffer from alcoholism and rheumatism. According to
the figures obtained from certain collections of cases (those com-
piled, for example, by Gerhardt), women are more often affected
than men ; but the instances are not sufficiently numerous to
make it clear that these results were not accidental. Finally,
there is no clinical proof that there are any especial exciting
causes which favor the setting free of emboli.
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Pathological Anatomy.

The observations in this direction have shown that certain
arteries are especially liable to become occluded, although this
is true only of the occlusion by embolism, not of that by throm-
bosis. The liability to the latter affection is shared almost equally
by a number of different vessels, especially the internal carotid,
the middle and the posterior cerebral, and the vertebral. In the
cases of thrombosis that have come to our notice it has happened
that the last-named artery was oftener affected than the others;
but this may have been purely accidental.

It is much more characteristic of embolism than of throm-
bosis, as already stated, that it attacks certain vessels with espe-
cial frequency. It has not yet become possible to prove this
statistically, since the results obtained through investigations of
this kind have still constantly to be corrected to include the
newer observations that are being daily reported ; we may, how-
ever, malke the following general statement: Emboli are carried
very much oftener into the left carotid than into the right, which
is to be explained by the difference in the angle at which the left
carotid and that at which the innominate is given off by the aorta.
It happens only exceptionally that they become lodged below
the circle of Willis, and in the majority of cases they are swept
into the branch which forms the chief direct prolongation of the
carotid, the arteria fosse Sylvii. This artery has been found to
be the commonest seat of these embolic masses. The right caro-
tid is affected less often than the left, and the vertebrals still
less often, as is easily to be explained on simple anatomical
grounds.

It happens occasionally that the occlusion, whether of throm-
botic or of embolic nature, involves a number of vessels at the
same time. A number of cases have also been reported which
show that embolism may be bilateral (for example, by Bristowe,
Huss,' Gerhardt, and others), and that all the emboli may be car-
ried to their destination either at one and the same time, or suc-
cessively. It need hardly be said that, together with the cerebral

1 Huss, nach Schmidt's Jahrb. B. XCV.
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arteries, those in other parts of the body may also be occluded
at the same time.

Through the recent investigations of Heubmer (I. c.) and
Duret (. c.), we have learned to know more precisely than
formerly the boundaries of the districts supplied by each of the
various cerebral arteries, and understand better the laws of
localization of the softening in the different cases. Heubner, to
quote him briefly, has shown that the arterial system of the
cerebrum may be divided into a basal portion (Basalbezirk),
embracing the arteries of the ganglia of the caudex, with the
neighboring parts of the *mid-brain”’ (Mittelhirn), and a * cor-
tical portion” (Rindenbezirk), embracing the arteries of the
entire cortex cerebri (excepting the gyrus uncinatus), together
with the corresponding medullary substance.

This method of division is an important one, for the reason
that the vessels of the ‘“basal system’ are *‘ terminal arteries”
(in Cohnheim’s sense (vide below)), a point to which this observer
has himself called attention ; while, on the other hand, those of
the cortical system anastomose freely with one another. As for
the details of Heubner’s results, we shall refer to those only
which concern the distribution of the arteria fosse Sylvii, so
often the seat of emboli. This vessel supplies the entire nucleus
lenticularis, a portion of the corpus striatum, the capsula ex-
terna, and the anterior branch of the capsula interna; and its
terminal branches supply the second and third frontal convolu-
tions, further, those portions of the central convolutions which
are turned towards the convexity of the brain, parts of the three
temporal convolutions, the parietal convolutions, and, finally,
the island of Reil. It has been observed, further, that these
same portions of the brain are the ones most prone to suffer from
softening, which is greater or less in extent according as the
main trunk of the Sylvian artery is occluded, or only one of its
branches. Similar differences in the extent of the pathological
change, dependent upon the varying seat of the embolus, are
observed also in cases of softening in other arterial districts.

‘We may pass over the changes which go on in the embolus
or thrombus itself, as they are in no wise different from those
observed under similar conditions existing elsewhere in the
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body. One fact only need be mentioned, namely, that now and
then, where the clinical symptoms point to the existence of an
embolus, and where at the post-mortem examination softening is
found, the affected vessel has been discovered to be entirely
empty. It is probable that in these cases the occluding mass
has been reabsorbed, a process which seems to require several
months for its completion.

Let us now direct our attention to the pathological changes
in the brain which the arterial occlusion induces. The first fact
of importance in this connection is that, when the seat of the
obstruction is on the cardiac side of the circle of Willis, ana-
tomical changes in the cerebral substance very rarely result
—never, in fact, unless the collateral circulation through the
other vessels forming the circle is, for some reason, insufficient
to counteract the effects of the circulatory disturbances. For
further discussion on this subject, we would refer the reader to
the chapter on Cerebral Anzemia, in which reference is made to
the effects produced by ligature of the carotid. It is also con-
ceivable that permanent anatomical changes would fail to occur
in case the embolus should be carried onward into the arterial
system of the cortex, where the circulatory disturbances are
readily compensated for. When, however, the embolus is
lodged in one of the terminal arteries of the basal arterial
system, changes invariably follow, resulting either in simple
necrobiosis or in hemorrhagic infarction. The immediate con-
sequence of the occlusion of an artery beyond the circle of
‘Willis is always anzmia, without softening of the parts which
it supplies. This is followed either by hyperzmia, attended
by cedematous swelling and hemorrhage (the presence of which
formerly constituted the principal ground for regarding this en-
tire condition as one of inflammation), the final result being
a mnecrobiosis, softening of the affected district ; or the hyperse-
mic engorgement and the hemorrhages fail to occur, and the vas-
cular obstruction is followed by simple necrobiosis, giving a whit-
ish-yellow or white color to the affected mass.

The usual duration of these different stages is not precisely
known. One fact alone is certain, namely, that the brain bears
the circulatory disturbances resulting from vascular occlusion
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less well than other organs, and that structural changes occur-
ring in it are more quickly induced. It may be said that, as a
rule, these changes begin in the course of the second twenty-four
hours after the occlusion, although isolated cases have been
reported in which the consistence of the brain tissue was still
apparently normal after the lapse of two days.

The first form under which, as stated, the structural changes
occur has been designated as *“7red softening.” The volume of
the affected portion of the brain seems at first to be increased,
while its consistence is somewhat diminished. The color may
be any one of the various shades of red between quite light and
very dark. In the midst of the mass small points of a darker
color are to be seen, which are the seats of ‘‘capillary apo-
plexies.” These minute extravasations are at times so numer-
ous and so closely approximated to one another as to give the
whole mass the appearance of a hemorrhagic focus. As the
changes progress, the consistence of the parts becomes gradually
less, and the softening more and more evident. As a rule, the
transition from the diseased to the healthy tissue is a gradual
one, the line of demarcation never being so sharply drawn as in
the cases of the ordinary form of hemorrhage, especially at the
outset.

After the lapse of from two to four weeks the reddish color
begins to fade away, and gives place to yellow (this stage repre-
sents one form of the ““yellow softening’’). This change of
color arises from two causes: first, from changes which the
coloring matter of the blood undergoes; and, further, in some
degree in consequence of the fatty metamorphosis of the nerve
elements.

If the patient lives long enough, this yellow softening may
give place to a milky white softening; but this change takes
place only after the lapse of several months. The affected tissue
forms a mass which, as a whole, is semi-fluid, but contains a
certain number of denser particles. As a final result, the con-
stituents of this mass may be in part reabsorbed, leaving a sort
of cyst filled with quite thin fluid. Small masses of disease may
be completely reabsorbed. The construction of the larger cysts
may be of the same character with that of those following
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hemorrhage ; indeed, the two varieties are often not to be dis-
tinguished. For this reason, we refer the reader to the descrip-
tion already given of the cysts of the latter kind, in the chapter
on Hemorrhage, where may be found also an account of the
secondary changes which occur, in both sets of cases, in the
brain and spinal cord.

Vascular occlusion is, however, not invariably followed by
venous engorgement and infarction—in other words, ““red soft-
ening.” It may, on the other hand, be followed by simple
necrobiosis, which presents from the outset the characteristic
features of ““yellow softening.” In this case also the consist-
ency of the affected mass becomes lessened, its color yellowish;
but this color is here not due to blood pigment, but to the pres-
ence of thickly crowded granular bodies, containing fat drops,
which result from the retrograde metamorphosis of the various
tissues (vide below). The further changes are of the kind already
described.

Finally, cases are observed in which a condition of ‘“white
softening” exists from the very outset.

We will now consider the question, under what conditions
these various forms of softening arise, especially the red soften-
ing, with its attendant engorgement and extravasation. The
latter was formerly considered as the result of inflammation and
collateral fluxion, until Virchow pointed out that the back-flow
of venous blood into the district supplied by the obstructed
artery was the important influence. 'We must pass over in
silence the various theories proposed since then, in explanation
of this process, preferring to pass at once to speak of Cohnheim’s
experimental investigations, which at present afford the best ex-
planation of the different processes resulting from embolism.

Cohnheim has discovered, by direct microscopic observation,
that when one terminal artery is occluded, the blood immedi-
ately begins to flow back from the nearest unaffected artery into
the vein and the entire vascular system belonging to the district
of the obstructed artery, in which the circulation has been
brought to a stand-still ; and that thence results the hyperzmic
engorgement. Next follows the hemorrhage, consisting in a
diapedesis of the red blood globules, which comes to pass in the
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following manner: when, in consequence of the back-flow of the
blood-current through the veins into the other vessels of the
affected district, the pressure there is made equal to that in the
surrounding vessels, so that no further influx of blood, or re-
newal of the blood already collected, can take place, structural
changes begin to occur in the walls of the vessels involved, and
it is as a result of these changes that the escape of red corpuscles
becomes possible. Such is the mode of development of the
“red”" softening.

Cohnheim has further shown under what conditions it may
happen that the hemorrhage should fail to occur, and instead a
state of ‘“yellow” or ‘whitish-yellow”’ softening be present
from the outset. The most important of these conditions con-
sists in the coagulation of the blood contained in the vascular
district of the obstructed artery, having the effect of preventing
the in-flow of the venous current.

Cohnheim considers, further, that the position of the patient,
by bringing to bear the influence of gravity, must play an impor-
tant part in determining whether the venous blood, which at the
best is under but slight pressure, shall flow into the district in
question.

The force of the heart's action is also of material significance.
‘We cannot go at greater length into the discussion of Cohnheim’s
investigations. They show that in every case the nature of the
final result is determined by whether or not the establishment of
a backward venous current is possible. If it is not possible, we
shall have to do with a simple necrobiotic process within the
district deprived of its blood-supply, unattended by hyperemia
and extravasation,—i. e., from the very first, with a condition of
yellow softening.

In general terms this entire pathological process is now uni-
versally regarded as of the nature of necrobiosis, and in no
respect inflammatory. This view is further confirmed by the
result of microscopic examination. Within the first twenty-four
hours such examination reveals nothing abnormal (in the cases
where engorgement and extravasation exist) except the presence
of red blood-cells.

At a later period the nerve-elements undergo gradual degener-
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ation, just as the fibres of a peripheral nerve do after section of
the trunk. The next most prominent microscopic peculiarity
consists in the presence of the so-called granular corpuscles,
which Virchow believed to arise from transformation of the cells
of the neuroglia.

We need not detail the various theories that have been pro-
posed, respecting the genesis of these bodies, and of the recent
monographs upon this subject ; we would refer only to those of
Ludwig Meyer,' who considered them to result from fatty degen-
eration of the cell-elements of the vessels, and of Huguénin,” ac-
cording to whom the granular corpuscles originate : 1, from the
nuclei of the neuroglia-cells ; 2, from the cells composing the ca-
pillaries ; 3, from the adventitia of the blood-vessels ; 4, from the
nuclei of the unstriped muscles of the blood-vessels ; 5, from the
connective-tissue nuclei of the perivascular lymph-spaces; 6,
from the spindle-cells of the cortex cerebri; and, 7, in all prob-
ability from the ganglion-cells of the cortex. The retrograde
metamorphosis of the affected tissues then gradually progresses,
until, finally, the yellowish, semi-fluid mass contains only fatty
defritus, drops of fat, and, in addition—supposing the process to
have begun with red softening—blood-crystals.

EBxperimental Investigations.

The first experimental inquiries into the subject of thrombosis
and embolism—or that part of it which concerns us—we owe to
the labors of Virchow. Their results and their significance for
the development of the entire doctrine of embolism are so famil-
iar to all that we need only refer to them here in passing.

They have been followed by a number of more or less exten-
sive investigations, some of them concerning the general subject
of vascular occlusion, that of the cerebral vessels with the rest,
and others entering more directly into the latter branch of the
subject. Tt lies beyond the design of this treatise to enter into
the general subject of embolism, and we will therefore only
mention : that Panum studied the occlusion of cerebral vessels,

! Arch. f. Psych. u. Nervenkr. ITL. Bd. * Ihid,
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especially with the view of determining the manner and cause of
death ; that B. Cohn investigated experimentally various clinical
and anatomical points; while Feltz treated particularly of capil-
lary embolism. Prévost and Cotard made a series of careful
experiments bearing upon the subject of the obstruction of
cerebral arteries and its relation to softening ; and, finally, the
important experimental and microscopic investigations of Cohn-
heim are to be mentioned, respecting the structural changes
which follow arterial occlusion ; so far as they concern us, we
have spoken of these investigations above.

It is not to be wondered at that the study of the effects of a
mechanical occurrence, such as the occlusion of a vessel, which
may be so easily reproduced in the laboratory, should, after having
been once entered upon, continue to prove an attractive one to
the experimental physiologists ; or that, through the combined
teachings of experimental and clinical investigation, we should
have attained greater familiarity with this process than with
most others.

Symptomatology.

If the symptoms which characterize the later stages of
thrombosis and embolism, 4. e., the stages of softening, be com-
pared together, they will be found to be identically the same ;
but with regard to the first stage this is not the case. On the
confrary, the symptoms that characterize the onset of the two
affections differ from one another in important respects, so that
they may profitably be described apart.

Let us begin with embolism. In the first place, it is worthy
of mention that the symptoms which attend the occlusion of a
cerebral vessel by an embolus always make their appearance
suddenly.

It is plain that from the very nature of the process no pro-
dromal signs on the part of the brain could possibly occur. The
case is one, as it were, of injury to the brain from an entirely
external cause. If prodromal signs are apparently met with in
any case, they must be due, not to embolism, but to other acei-
dental causes.
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Although the symptoms are always sudden in their occur-
rence, their character, however, is liable to more or less variation.
As a rule, an apoplectic condition is immediately induced. The
patient, who may the moment before have felt himself in perfect
health, or at least have shown no indication whatever of cerebral
disorder, is attacked, without apparent cause, by dizziness, or
he utters an involuntary cry, or complains for a moment of head-
ache, or, even without the occurrence of these symptoms, which
at any rate are of but momentary duration, he loses his con-
sciousness.

This apoplectic attack resembles precisely in character that
which was described as resulting from hemorrhage ; and although
there are certain symptoms which belong more especially to one
or the other affection, yet there is no feature which may not be
present in either case; and we are, therefore, justified in sayi
that the two sets of symptoms are in the main identical—in other
words, that we are not able to judge, from the occurrence of the
apoplectic attack alone, to which cause it owes its origin. We
refer, therefore, for its description to that already given in con-
nection with cerebral hemorrhage.

The differences which, a few years ago more than now, were claimed to exist,
for example by Cohn, between the apoplectic attacks of the different origins
referred to, are essentially the following :

Tn embolic apoplexy the patients were said to turn pale in the face; in the
hemorrhagic apoplexy, red. We have called attention, however, to the fact that,
in the latter varicty, the patient’s face may appear like that of a person in a faint;
and, conversely, it may be red in the former case.

Pulsation of the carotids and stert iration may also embo-
lism; and the pupils have also been observed to become uncqual.  Great weight is
is still sometimes attached to the fact that in embolism consciousness is lost but
for a brief period. This is well known to be true also of some cases of hemorrhage,
however; and, on the other hand, the coma from embolism sometimes endures for
several hours, and s finally terminated by death. In a cade of our own, the patient
being to be sure epileptic, the loss of consciousness was of five days’ duration. Never- *
theless, as a rule, it is certainly true that the duration of the apoplexy from embo-
lism is less than that of the apoplexy from hemorrhage.

Although by far the greater number of cases open suddenly
with an apoplectic attack, yet exceptions to this rule sometimes
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oceur, of which of course only the more important can find men-
tion here.

A number of cases have been reported in which the loss of
consciousness was preceded by paresis of the muscles on the side
opposite to that of the lesion, especially those of the face, either
alone or together with those of one arm or one leg, or a disturb-
ance of the power of speech.

Further, quite a number of cases could be cited, where the
coma was either entirely wanting, or was replaced by dizziness,
and slight confusion of mind of only a few seconds’ duration ;
and the same point that was brought forward in connection with
hemorrhage, may be repeated here, namely, that the localization
of the lesion makes no difference for the result in this respect; at
any rate, we know that embolism of the Sylvian artery, although
as a rule attended with symptoms of apoplexy, may yet take
place without them.

It is not uncommon for embolism of the cerebral arteries to
give rise to comvulsions. This fact has been established by
various observers (among them Bristowe, Lancéreaux, Gerhardt,
Prévost and Cotard, Biermer), so much so that Eliza Walker re-
cords, in her dissertation upon this subject, that out of ninety-
seven cases of occlusion of the cerebral arteries, convulsive phe-
nomena of some kind occurred, either at the outset or at a later
period, in twenty-four. In the majority of cases these bore the
form of typical epileptic attacks ; in others, of convulsive move-
ments in the muscles of the side afterwards to become paralyzed.

‘When the convulsions were of this latter variety, they pre-
ceded, in some cases, the occurrence of the paralysis; whereas
the general epileptic convulsions invariably came on synchron-
ously with the loss of consciousness and the paralysis. We shall
speak later of the symptoms of this class occurring at subse-
quent periods.

For the occurrence of the convulsions, also, the seat of the
embolus has been observed to be of relatively slight importance ;
in the cases reported it was found sometimes in the carotid,
sometimes in the artery of the fossa Sylvii, sometimes in the
basilar artery. They are, to be sure, especially common in cases
of bilateral embolism.
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‘We have not yet exhausted the list of the symptoms attend-
ing the onset of the attack. Vomiting sometimes accompanies
apoplexy from embolism, as it does that from hemorrhage ; and
one cause of this, in certain cases, seems to lie in the peculiar
position of the basilar artery. Further, the occurrence of the
embolism is sometimes marked by delirium, even of a very pro-
nounced kind, accompanying the paralysis, and disappearing
after a few hours. Cases of this kind are, however, exceptional ;
afew such have been reported by Hammond. Finally, cases have
occasionally been met with, where no other diagnosis but that
of embolism could be entertained, in which the patients were
suddenly attacked—entirely without warning—by aphasia, unat-
tended by other symptoms of any kind, which disappeared
again in the course of one or two days.

‘We will next turn our attention to the question, what is the
cause of the apoplectic attack in cases of embolism? It need
hardly be said that the influences present in these cases are dif-
ferent from those present in cases of hemorrhage.

The answer that is usually given to the question is, that the
loss of consciousness is a result of the anzmia. The affair does
not seem to us, however, to admit of being dealt with so simply.
In the first place, it might be asked how it happens, if this is
the case, that ligature of the carotid—which certainly causes a
much more extensive angmia than occlusion of a smaller artery
(for example, the Sylvian)—so rarely induces loss of conscious-
ness.

The force of this objection is not diminished by the rejoinder,
that this is to be explained by supposing a collateral circulation,
through the circle of Willis, to become established, since the
same might be said for the cases of occlusion of the vertebral
artery; and yet in them apoplexy is of common occurrence.
Furthermore, it is questionable whether it is possible that anze-
mia of so small a portion of the brain as is usually affected in
embolism, even if suddenly brought about, could, as such, induce
loss of consciousness. Certainly no proof has been given of the
possibility of this occurrence ; nevertheless it is true that the
force of the criticism is somewhat weakened by a consideration
of the results of Heubner and Duret’s investigations, which have
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demonstrated the existence of abundant anastomoses between
the arteries of the cortex cerebri, but have shown, at the same
time, that marked and extensive disturbances of circulation and
changes in pressure may occur in this region at the moment of
the occlusion.

The collateral hypersmia cannot be the cause of the apo-
plexy, for it also is evidently too insignificant. In case of
bilateral embolism the sudden anemia may, in virtue of the
size of area which is involved, be the principal factor in bringing
about the result in question; but for the majority of cases some
other influence must, in our opinion, be regarded as the essential
one.

Attention was called, in the course of the discussion upon
hemorrhagic apoplexy, to the doctrine of the so-called ¢ étonne-
ment cérébrale,”” upheld by Trousseau, Jaccoud, and others, as
being one which commended itself to notice.

It may be that a similar influence helps to produce the apo-
plectic symptoms in cases of embolism, acting possibly through
the agency of the sudden reduction of pressure in the affected
district of the brain. We are entirely ready to acknowledge
that this explanation is unsatisfactory; but, for the time being,
we have no better one to offer.

The same difficulty attends the effort to explain the occur-
rence of the convulsions in these cases. Where the arteries of
both sides of the brain are obliterated at once, or the basilar
artery is affected, it would seem reasonable to regard the anee-
mia—in the one case because it is very extensive, in the other
because it involves the pons Varolii and the medulla oblongata—
as their cause. This cannot apply, however, to the cases where
small arteries, other than this—for example, the middle cerebral
—are the seat of the embolus. The convulsions occurring in
these cases appear explicable only through the aid of the recent
experimental investigations, proving the irritability of the cortex
cerebri, according to which either the electrical (Fritsch and Hitzig,
Ferrier, Dupuy) or the mechanical (myself) excitation of certain
definite regions may call out more or less widespread convul-
sive movements. Reasoning from analogy, we might assume
that the sudden anz@mia acted as an irritant to those same re-



OCOLUSION OF THE CEREBRAL VESSELS.—SYMPTOMATOLOGY. 199

gions of the cortex, and with the result indicated. We have
not space here to discuss the subject more at length.

The clinical phenomena which attend the occurrence of throm-
bosis are usually, though not invariably, of a different charac-
ter from those seen in the same stage of embolism. The occlu-
sion of an artery by autochthonous thrombi is preceded, as a
rule, by premonitory symptoms of various kinds. These symp-
toms have their origin in the gradual reduction which takes
place in the calibre of the affected vessel, and can only be called
premonitory from the point of view of their relation to those
which accompany the final complete occlusion, being in reality
symptoms of incomplete occlusion. It would be therefore more
strictly correct to say that in thrombosis (in contradistinction to
embolism), the symptoms are of slow and gradual develop-
ment.

These so-called premonitory signs may be of various deserip-
tions. The commonest are pains in the head, which are generally
diffused, though Hammond states that they are often referred
to the neighborhood of the morbid process ; and next, in order of
frequency, dizziness and a sense of general confusion. Further,
mental disturbances are met with, among which failure of the
memory is especially prominent. The patient complains also,
not unfrequently, of abnormal sensations, of the nature to
numbness, coldness, formication, or ‘* pins and needles,” but
rarely of actual pain.

These sensations are usually felt only in one extremity, or
throughout the distribution of one nerve, but they may involve
an entire half of the body. Motor disturbances are observed :
these are usually of the nature of more or less extensive paresis,
but now and then the loss of motor power is preceded by slight
convulsive movements. The differences in the extension of the
symptoms are plainly determined by the size and physiological
importance of the occluded vessel.

The development of these paralytic symptoms up to their
maximal intensity may be either very gradual, or the paralysis
may come on all at once; or, finally, the paralytic symptoms
may increase by sudden steps, remaining uniform for a certain
period between each two.
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The final attack may be attended, as in the case of embol-
ism, by apoplectic symptoms, or it may occur without inducing
any loss of consciousness whatever. The duration of the pro-
dromal stage is likewise variable : we have seen cases of autoch-
thonous thrombosis (the diagnosis having been afterwards con-
firmed by the autopsy) where only twelve hours, and others
where several months, elapsed between the time of occurrence
of the first cerebral symptom and that of the apoplectic attack.
Now and then it happens that thrombosis, like embolism, comes
on suddenly, entirely without warning; but such cases are very
exceptional.

The further history of these cases of occlusion from throm-
bosis or embolism, of which we have now described the mode of
onset, may vary greatly in character: the symptoms may ter-
minate either in death or in complete and permanent recovery ;
or, after more or less improvement, the attack may recur; or,
finally, the district supplied by the occluded vessel may undergo
softening, attended with loss of its physiological functions and
the production of permanent morbid symptoms. We will speak
first of the last-mentioned occurrence.

According to the observations of Bourneville (L. c.), the tem-
perature, under these circumstances, begins to rise on the second
or third day, and may reach the height of 40° C. (104° F.); after
two or three days, however, it begins again to fall, sinks rapidly,
and finally becomes stationary. Except for the rapid decline of
the curve, this behavior of the temperature is the same with
that seen in the so-called period of reaction in cases of hemor-
rhage.

It is interesting to compare these observations with those of the earlier
observers, especially Cohn. It was formerly believed that cases of cerebral soften-
ing could be distinguished from those of hemorrhage by the presence of a dimin-
ished temperature of the body at large, which, it was said, could be detected not
only at the outset of the case, but at later periods as well. The investigations of
Bourneville have, however, shown the incorrectness not only of the latter’s state-
ment, but also of the former's, the supposed. initial fall of temperature in enceph-
alomalacia being either entirely absent, or, if present, less pronounced than in cases
of hemorrhage.

Supposing the stage of necrobiosis to have become thoroughly
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established, the symptoms with which we have to deal will be
those of the localized cerebral diseases in general. Much labor
has been spent in looking for differences between the symptoms
of softening and those of the chronic stage of hemorrhage; but
it is now pretty well agreed that essential points of difference do
not exist between them. All the symptoms that characterize
either process may be met with in the other as well ; the differ-
ences between the special cases arise from differences in the
position of the lesion ; and, the fact, that certain symptoms are
of specially frequent occurrence in one or the other of the two
affections, is to be accounted for in a similar manner, namely, by
the fact that the hemorrhage and the softening have each their
favorite seats. We would emphasize, therefore, again the fact
that the clinical results of softening and of hemorrhage, regard-
ed as localized di. may be identical.

To avoid repetition, we refer the reader, therefore, to the chap-
ter on Hemorrhage, pausing here only to call attention to a few
important points.

The motor-paralysis from thrombosis and embolism, is gen-
erally of the same character with that seen in affections of the
nucleus lenticularis, corpus striatum, and neighboring parts, 4. e.,
the muscles of the opposite extremities and opposite side of the
face are involved. Those of the right side are oftener affected than
those of the left, which arises from the greater frequency with
which emboli become lodged in the left than in the right Syl-
vian artery.

If other vessels are occluded, the paralysis will involve other
nerves than those mentioned. All the different cranial nerves
have, at one time or another, been found involved, and in very
exceptional instances, motor-paralysis of every kind has been
wanting.

It will be evident, from a simple consideration of the nature
of the process in question, that isolated destruction of the
tracts corresponding to a single nerve will occur less often here
than in the case of hemorrhage. Bilateral paralysis of the ex-
tremities, of the muscles of the neck, and of the facial muscles,
has been observed as a consequence of bilateral vascular occlu-
sion (Gerhardt).




202 NOTHNAGEL.—ANEMIA, HYPEREMIA, ETC., OF THE BRAIN.

In former times great significance was attached to the absence
of contractures in the paralyzed limbs, in this affection ; Lan-
céreaux, for example, speaks of them as being so rare as scarcely
to deserve mention. Durand-Fardel, to be sure, pointed out
that this view was an erroneous one ; but the force of his state-
ments is weakened by the fact that he includes the cases of
necrobiotic and of encephalitic softening in the same category.

It is, however, true that contractures, if not so common
as in cases of hemorrhage, still occur often enough, and that
their absence in any particular case cannot be regarded as of
pathognomonic significance. We have ourselves observed cases
of this kind, and they have been frequently reported by
others. In all other respects the stationary embolic paralyses
are precisely like those due to hemorrhage, one point of dif-
ference alone calling for notice, which is, that a few cases have
been recorded, and our own experience can furnish a very
striking one of the kind, in which, for a long time after the
occurrence of the paralysis, convulsive movements were observed
to take place in the paralyzed muscles, occasionally associated
with a well-marked epileptic attack. We are unable to offer
a satisfactory explanation of this singular occurrence, which,
to the best of our knowledge, has not been met with in cases
of hemorrhage.

As for the disturbances of the sensitive, the trophic, and
the vaso-motor functions, it is all-sufficient to refer the reader
to the description given of them as they occur in connection
with cerebral hemorrhage.

The same is true of the affections of the special senses, ex-
cept that the two sets of cases differ somewhat in respect to the
disturbances of vision.

In a very few cases of embolism, in connection with the
other symptoms, amaurosis, from blocking up of the ophthalmic
artery, has been observed to occur with great suddenness. On
ophthalmoscopic examination the signs of an@mia of the fundus
oculi have been found, with narrowing of the arteries and veins.
Even in the cases where no diminution of the normal power
of vision has been present, however, ophthalmoscopic examina-
tion often furnishes a help to the establishment of a diagnosis,
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to which certain observers—for example, Hammond—attach much
weight. When, for instance, as so often happens, the middle
cerebral artery is occluded, a collateral fluxion in the distribu-
tion of the ophthalmic artery may result, causing arterial and
venous hyperzmia of the retinal vessels and congestion of the
optic disc.

The disturbances of the éntellectual faculties, consequent
upon embolic softening, may be of various kinds, as was stated
to be true of those following hemorrhage.

This would be the proper place to speak of a symptom which
is so often associated with cerebral embolism that it is generally
discussed in connection with it—namely, aphasia. Since, how-
ever, this subject will be found treated of at length in another
part of this work, we may omit to deal with it here.

It need only be mentioned that the reason for the so frequent
occurrence of aphasia in these cases lies in the fact that the
embolism of the left Sylvian artery, which is the commonest
form, induces functional disturbances in that district of the
cortex cerebri, with the affections of which the disorders of
speech are regularly associated.

For further details, with regard to the matter, we must refer
to the section treating of Aphasia. It is an error to suppose, as
has already been pointed out, that aphasia occurs only in con-
nection with embolism or thrombosis ; for it also accompanies
hemorrhage, of which, indeed, it may even be the only symp-
tom which is present.

All the symptoms which we have described may persist
permanently ; in fact, after they have lasted for more than a
few weeks, complete recovery from them is not to be looked
for, though a certain degree of improvement, in respect to the
paralysis, may still be possible. In these respects, therefore, the
condition of the patients is precisely like that of those suffering
from the result of hemorrhage.

The clinical history of cases of thrombosis and embolism, is,
however, not always that which has been described. In some
instances, namely, an improvement takes place in the paralytic
symptoms, although they may have been just like those accom-
panying pronounced softening. The possibility of the occurrence
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of this result plainly turns upon whether the cerebral tissues,
robbed of their nutriment, can be sufficiently rapidly supplied
with the needful amount of arterial blood by way of the col-
lateral circulation. If this is the case, a rapid improvement may
occur, noticeable after the lapse of even a few days.

‘Where this improvement concerns the paralysis, not only of
single nerves, but of all the affected parts, its occurrence may
even help us to distinguish the disorder under consideration
from hemorrhage ; for in the case of the latter, although it may
happen that single nerves, whose central fibres were not actually
severed, should resume their functions after a few days (vide
the appropriate chapter), it is impossible that the complete
recovery of all the parts involved should take place in so short
a period. After once recovering, the patients may remain per-
manently in good health.

It is evident that in the cases where rapid improvement takes place, ana-
tomical changes cannot have proceeded to the point of softening ; and the primary
loss of function of the affected part must, therefore, have been a result of the
anemia.

In a third series of cases, the patient, partially or completely
recovering, is attacked anew with embolism, which may result
either in death or in permanent paralysis; or in recovery for a
second time, to be followed again in its turn, by a third attack.
The duration of the intervals between the attacks may vary
from weeks to years. In still other cases the symptoms may be
at first of moderate severity, and afterwards, by sudden acces-
sions, become more and more severe: this occurs oftener with
thrombosis than with embolism.

Finally, death may follow immediately on the attack. It is
noticeable, however, that this result does not take place after so
short an interval as in some cases of hemorrhage. Only a few
cases are on record which have ended fatally within the first
twelve hours ; and, as a rule, the patient keeps along without
much change, remaining comatose, either persistently, or with a
short interval of semi-consciousness, for a number of days, until
finally he passes away, either in consequence of intercurrent
pneumonia or without any such special cause.
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Concomitant symptoms.—These arise from affections of the
circulatory apparatus, or from embolisms occurring in other ves-
sels at the same time with those in the brain.

For an account of the former group, we would refer to the
chapter upon the etiology of Thrombosis and Embolism. It will
be gathered, from what was there stated, that we may have to do
with symptoms such as accompany valvular diseases of the
mitral or aortic orifice of the heart, or endocarditis ulcerosa, or
with the indefinite signs of inflammatory or syphilitic affections
of the muscular substance of the heart, or with the symptoms of
aortic aneurism.

In other cases we find the evidences of great enfeeblement of
the heart’s action due to some one of the above-mentioned
general cachectic diseases. In cases of autochthonous thrombosis,
it is often possible to discover at the same time an affection of the
radial and other arteries, though not always, for the cerebral ves-
sels are often attacked alone or with disproportionate severity.
Sometimes no concomitant symptoms are present, or, to speak
strictly, are discoverable.

The symptoms of embolism, occurring at the same time in
different organs, are, when present, even more striking than
those already mentioned. Most important among them are those
of embolism in the spleen, the kidneys, and the arteries of the
extremities.

This is, however, a subject into which we cannot of course
enter, even briefly, in this connection.

Differential Diagnosis.

Traube! was the first to set down with accuracy the signs
which justify the diagnosis of cerebral embolism. Since then
many efforts have been made, from various sides, to establish
definite points of difference between thrombosis and embolism on
the one hand, and between these affections and hemorrhage on
the other. Just as often, however, the ground has been taken,
on which we also have placed ourselves, namely, that the diagnosis
of hemorrhage, or of embolism or thrombosis, cannot in any case

1 Ges. Beitrige zur Pathol. u. Physiol. T Bd. 8. 281.
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be unreservedly made. Under certain conditions it may be
established, to be sure, with a probability which borders on cer-
tainty, and indeed with greater positiveness—supposing all of
the characteristic symptoms to be present—in cases of softening
than in those of hemorrhage. In other cases the probabilities on
the two sides may be equal, and the diagnosis can rest only on
conjecture.

It has been made sufficiently clear by the foregoing state-
ments that the cerebral symptoms by themselves are quite insuf-
ficient to enable us to draw the distinction in question, since
there are none of them which may not occur in either of the
affections under consideration, and we need not therefore go over
the same ground again. Since, as has been shown to be the fact,
hemorrhage, as well as embolism, may occur suddenly, without
warning, and since aphasia may be caused by the former affec-
tion, and is not always present with the latter—since, further,
embolism does not always cause paralysis of the right side of
the body, but at times of the left instead—we do not see why
any serious diagnostic importance should be attached to these
points. Again, since the duration of the stage of coma in either
case may be long or short, and since contractures of the muscles
of the paralyzed limbs may come on, at a later stage, in either
case, the fact that these symptoms are more common in the one
affection than in the other should not be considered as constitut-
ing a reason for justifying a definite diagnosis in a special case.
One circumstance alone seems to be of almost, though not abso-
lutely, decisive importance: when, namely, a condition of well-
marked hemiplegia, occurring coincidently with the attack,
almost or quite disappears within a few days after it, the exist-
ence of hemorrhage as a cause would be very improbable.

It will have become sufficiently clear also, from what was
said in the chapter on Symptomatology, that the presence of
paleness or redness of the face, of pulsation of the carotids, of
vomiting, and of the other symptoms of cerebral pressure,
affords no certain means of diagnosis.

The case is different with regard to the so-called concomitant
symptoms. If it is possible to demonstrate through them the
existence of pathological conditions which might give rise to
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embolism, presumptive evidence is furnished for assuming that
this is the process with which we have to deal.

Thus—to take the most striking case—if valvular diseases, or
aneurism, were present, the diagnosis of vascular occlusion would
receive a certain probability in its favor ; whereas the presence
of the other conditions, mentioned above as sometimes resulting
in embolism, would be of less significance. At the same time the
fact need not be dwelt upon that patients with heart disease may
be attacked, as well as others, by cerebral hemorrhage. If, fur-
ther, besides the valvular diseases, symptoms were present which
made it probable or certain that embolism had taken place in the
arteries of the kidneys, spleen, or limbs, there would be but little
danger of error in referring an attack of apoplexy, if such should
occur, to a similar cause.

The age of the patient is also to be considered, although it is
not a certain guide, since both affections may occur either in
youthful or in aged persons ; hemorrhage, however, is less often
met with in the case of the former.

Through these means it is sometimes possible, in especially
favorable cases, to distinguish between embolism and hemor-
rhage ; but we regard it as almost impossible to distinguish
between hemorrhage and autochthonous thrombosis in a given
case. The labor expended in this direction has been entirely
fruitless, since all the means of diagnosis which have been pro-
posed have proved unsatisfactory ; and if the diagnosis of hemor-
rhage turns out to be in most cases correct, as is the fact, the
reason is a very simple one, viz., that hemorrhage is a much more
common occurrence than autochthonous thrombosis. Such being
the case, we need not discuss the details of the matter further.

Prognosis.

After what has been said, it is plain that embolism and throm-
bosis of the cerebral arteries are always of serious import. Al-
though it is true that the subjects of embolism may be youthful
persons, in full vigor, yet these favorable circumstances will be
overbalanced by the importance of the underlying affection to
which the embolism was due, and the probability that similar
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attacks will recur in the future. In the case of autochthonous
thrombosis, besides the danger that the occlusion will become
more and more extensive, there is also that associated with
advanced age and enfeeblement of the heart’s action. At the
outset of, and during, the primary attack, no prognosis can be
given as to the probable course of the case, except that its
severity is likely to be proportionate to the extension and se-
verity of the primary symptoms. If the paralytic symptoms
disappear after a brief period, there will be no reason to fear the
presence of serious structural disease, but the chance of future
attacks cannot be excluded. If the disease has progressed to
the stage of softening, the prognosis will be the same with that
already given for hemorrhage in its chronic stages, and must be
influenced, evidently, by various conditions, among which are
the age and constitution of the patient, the size and position of
the lesion.

Treatment.

Prophylactic treatment is out of the question; we cannot
even hope to remove the patient from the influence of exciting
causes, because, as has already been said, we have no certain
knowledge of the nature of such causes. It is only when pre-
monitory symptoms are present for a long time, in connection
with a slowly forming thrombus, that prophylactic measures
become of service. These should of course be of the opposite
kind to those applicable in case of threatening hemorrhage.
The indication evidently is to further the establishment of an
efficient collateral circulation by stimulating the heart’s action.
How can it be decided with certainty, however, whether the pre-
monitory symptoms, in a given case, point to thrombosis or to
hemorrhage? Since this is simply impossible,—since, further,
hemorrhage is of commoner occurrence than thrombosis, and
since an unseasonable stimulant treatment is likely to do more
harm in a case of approaching hemorrhage than moderate deriva-
tive treatment, in the case of thrombosis, the practice most to
be recommended would be to act as if the diagnosis of hemor-
rhage were certain.

The same diagnostic doubts increase the difficulty of deter-
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mining the proper treatment for ke symptoms which charac-
terize the primary attack. Traube was the first to lay it down
as a general rule that in the cases where the diagnosis can be
determined with certainty, the treatment should be of a tonic and
stimulant character, tending to hasten the establishment of the
collateral circulation. During the stage of coma the same means
should be used as during the analogous stage of hemorrhagic
apoplexy. Subsequently a moderately stimulant treatment
(wine, coffee, soup, nourishing food) should be used, regard
always being had at the same time to the necessities of the par-
ticular case. Thus, for example, in the presence of hypertrophy
of the left ventricle, or in the case of embolism occurring in
robust persons, it would be necessary to be cautious in the use of
these agents. If the temperature should become elevated, or if
headache and other symptoms should occur, pointing to a severe
collateral hypersemia, local bleeding, derivation by way of the
bowels, or applications of ice to the head might be called for.

Supposing no improvement to take place,—on the contrary,
softening to occur, followed by the various symptoms which
accompany circumscribed cerebral disease,—the same method of
treatment would be applicable which was described in treating
of the chronic stages of hemorrhage, and the statements there
made need not be repeated.

B.—Thrombosis of the Cerebral Sinuses.

Isolated observations with regard to occlusion of the cerebral
sinuses are to be found in the earlier medical literature ; but the
credit of having formulated it as a special disease belongs to
Tonnelé. Next in order come a series of clinical observations.
The investigations of Puchelt did not receive the notice which
they deserved ; those of Lebert on inflammation of the cerebral
sinuses attracted more attention ; and the more recent treatises
of von Dusch, B. Cohn, and Lancereaux assured to thrombosis of
the sinuses a permanent place in our nosology, as a separate
pathological entity. At the same time and at later periods our

knowledge of the disease, especially in point of symptomatology,
VOL. XIT.—14



210 NOTHNAGEL.—AN.EMIA, HYPEREMIA, ETC., OF THE BRAIN.

was increased through the labors of various observers ; we would
refer particularly to those of Gerhardt, Griesinger, Corazza,
Heubner, and Huguénin.

Etiology.

‘We must refrain from discussing in this connection, as in the
case of arterial thrombosis, the conditions which lead to the
formation of thrombi in general, and shall speak only of those
causes which specially concern that part of the subject with
which we have to deal. The thromboses of the cerebral sinuses
may be divided, from the point of view of etiology, into two
groups—those where the walls of the veins remain intact, and
those where the thrombosis originates in phlebitis.

The cases of the former group usually originate in conditions
of the nature of marasmus (*‘ marantische Sinusthrombose’’), in
which the action of the heart is enfeebled, and the vis-a-tergo
for the venous circulation materially weakened. This weaken-
ing of the circulation is probably of greater consequence in
inducing the coagulation of the blood than the ¢ thickening of
the blood ** itself, which is also spoken of as often exerting an
auxiliary influence in this direction. The well-known anatomi-
cal peculiarities of construction and relations of the venous
sinuses, the fact that they are rigid and incapable of collapsing,
are traversed by bands of connective tissue, and have no mus-
cular walls to further the flow of blood, explain why it is that
the coagulation should talke place in them with especial readiness
when the heart’s action is weakened. The marantic thromboses
are particularly common among children, as Gerhardt, among
others, has pointed out, especially during their first half-year of
life, when they are prone to suffer from sudden collapse induced
by severe diarrheeas. They may also be brought about in adults
through the influence of any of the various conditions which
materially enfeeble the action of the heart, such as profuse sup-
puration, cancer, marasmus senilis, etc. This form of thrombosis
is especially common in the sinus longitudinalis and the sinus
transversi.

It is difficult to decide whether venous stasis, due to impeded
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return of the venous blood towards the heart, can bring about
coagulation in the cerebral sinuses. Cases certainly occur now
and then which seem to strengthen an assumption of this kind.
One such is reported by B. Cohn (. c. S. 167); another by
Langenbeck (Journ. f. Kinderkrankheiten, 1861). When we
reflect, however, how often severe and protracted disturbances
of respiration or repeated epileptic attacks oceur, and how rarely
they give rise to thrombosis of the sinuses, it can hardly be
doubted that the effect in question can be brought about in this
way only in the presence of certain other special conditions. In
the two cases mentioned, for example, the patients were both
enfeebled persons.

In the cases of the second group the thrombosis is due to
an actual phlebitis sinuwm. Proof is wanting for the fact that
this condition can arise as a spontaneous and primary affection
—or, to say the least, we are obliged to call in question the
cogency of most of the observations hitherto made, on the
ground that the cases are of too complicated a nature.' In almost
every case some special cause for the phlebitis may be detected.
The most common among them is disease of the cranial bones,
especially the caries of the petrous portion of the temporal bone
which accompanies otitis media, no matter of what origin. The
cerebral diseases which arise from caries of the temporal bone
are of various kinds, as is well known ; but the most common
among them—commoner than meningitis and cerebral abscess—
is thrombosis of the sinuses.

It is plain that the sinuses which lie in the immediate neigh-
borhood—the sinus transversi and petrosi—are likely to be
first, if not exclusively, attacked ; but, later, the process may
involve the sinus cavernosus, sinus circularis Ridleyi, and even
the upper part of the vena jugularis interna. In most cases of
this kind a real phlebitis is induced, followed by the formation
of purulent thrombi; yet it seems possible for simple throm-

1 The most conyincing case of the kind is one given in the Inaug. Diss. of A. Girard,
Witrzburg, 1864 (Fall von primirer Thrombose der Hirnsinus); but even this is not
absolutely so, from the fact that *‘ the cellular tissue about the gland. pituitaria and
along the arcus, as far as the foramen magnum, was infiltrated with muco-pus, thick-
ened and opaque.
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bosis to take place without previous affection of the walls of
the veins,

Caries of the other cranial bones, of whatever origin, may
also give rise to thrombosis of the sinuses. This may also follow
injuries, especially if they cause inflammation of the diploé. In
such a case the position of the lesion will of course determine
which sinus is to be the seat of the thrombosis.

Inflammatory processes in the immediate neighborhood of
the cranial bones may also give rise to phlebitis and subsequently
to thrombosis of the sinuses. The most important among these
are the much-dreaded large furuncles in the face, especially on
the upper lip and forehead ; further, erysipelas of the head and
Jace may follow a similar malignant course.

B. Cohn observed a case in which suppurative phlebitis of the
cavernous sinus occurred in connection with purulent inflamma-
tion of the deep muscles of the neck. Tonnelé has seen throm-
bosis from pustular eruptions on the head, a connection which is
certainly not presumptively improbable. In all these cases, also,
the thrombotic process in the sinuses may be entirely of a non-
inflammatory character, arising, probably, per contiguitatem, as
the secondary result of the affection of veins lying outside in the
diseased tissues.

Pathological Anatomy.

Any sinus may, of course, become the seat of thrombosis, yet
it will have become clear, from what has just been said, that cer-
tain of them are especially prone to suffer in this way: the sinus
longitudinalis superior in the cases of marantic thrombosis ; the
sinuses in the neighborhood of the petrous bone in those of the
phlebitic variety. The process may then remain confined to its
place of origin, or may spread further per contiguitatem. The
most common instance of this latter kind is the extension through
the transverse sinus into the jugular vein. Inasmuch as throm-
bosis of the cerebral veins does not differ—as regards the struec-
ture of the thrombi themselves, the changes which go on in
them, and their relations to the vascular walls—from that of the
other veins of the body, we need not enter into these points
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here at length, nor need we discuss the possibility of the sinuses
still remaining more or less permeable, and the various other
contingencies, which are common to all cases of the kind in
question.

Apart from the condition of the sinus primarily affected, cer-
tain other pathological phenomena may make their appearance,
phenomena that are to be regarded essentially as the results of
the venous stasis. These are especially prominent in cases
where the superior longitudinal sinus is occluded.

The entering veins are found crowded with blood, enlarged,
and often themselves filled with thrombotic masses, so that when
seen lying on the surface of the brain they may resemble earth-
worms. It is not uncommon for rupture of the vessels to occur,
causing hemorrhage into the meninges, which is at times very
profuse, at times only such as to form spots of greater or less
size on the surface of the brain. The amount of the fluid in the
cavity of the arachnoid and in the ventricles may or may not be
increased. These differences between the different cases evidently
depend upon peculiarities in the seat of the thrombus, and the
rapidity with which it forms, as well as upon the presence or
absence of meningitis.

Besides the membranes, the cortical substance of the brain
is liable to suffer injury, especially the convex portion of the
hemispheres in cases of thrombosis of the superior longitudinal
sinus. Capillary hemorrhages are of very common occurrence,
and we have seen them in such numbers that the surface of the
brain looked in parts as if peppered with them. Their favor-
ite seat is the cortex. Lancereaux describes, as a further com-
plication, small spots of softening, that, according to him,
differ from the softening due to arterial obstruction in being
of very small size, and in the greater frequency with which
they occur in the gray matter and on the convexity of the
hemispheres.

The phlebitic thrombosis is very often accompanied by menin-
gitis, though there is no causal relation between the two pro-
cesses, both of them being rather due to the same primary influ-
ences.  Further, that meningeal hemorrhages and capillary
apoplexies are so uncommon in cases of occlusion of phlebitic
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origin, arises from the fact that the seat of that affection is so
generally such as we have stated.

Symptomatology.

It would be impossible to describe the symptoms of throm-
bosis of the sinuses in definite terms, for the reason that it is
only very rarely possible to diagnosticate the presence of the
affection, its own peculiar symptoms being usually masked by
those of complicating disorders, or, where this is not the case,
being indefinite and changeable in character. Apart from the in-
fluence of the position of the occlusion, its nature, i. e., whether
itis of phlebitic origin or not, is of chief significance in determin-
ing the clinical characteristics of any particular case. For the
sake of greater clearness, it will be a good plan to discuss first
the marantic thromboses ; and here again we shall consider sepa-
rately the cases which occur among children and those which
occur among adults.

Since, as mentioned above, thrombosis of the sinuses in
children, accompanying conditions of the nature of marasmus,
is almost invariably the result of exhausting diarrhceas, which
also give rise to cerebral anwmia, we should expect the symp-
toms, which the little patients present, to be essentially the same
whichever of these two resulting conditions should actually be
present; and such is indeed the fact. For a description of them,
therefore, we may refer to the chapter on Hydrencephaloid.

In a given case, characterized by the symptoms there described,
—collapse, followed by somnolence and coma, ete.—it might be
doubtful whether we had to do with hydrencephaloid or throm-
bosis of the sinuses ; for symptoms of this kind, due to severe
disturbance of the sensorium, may occur also in connection with
the latter affection. The clinical history of hydrencephaloid,
however, usually closes with these cerebral symptoms, either in
death or in recovery, and it is especially exceptional to meet with
motor disorders, such as convulsions or paralysis, as a final result.
The reverse is the case with marantic thrombosis. In the cases of
this kind that have been described in detail, rigidity of the
muscles of the neck has regularly been observed, sometimes also
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of the musecles of the back, and even of the limbs, and some-
times nystagmus.

In a few cases strabismus, ptosis, and paresis of the facial
muscles have been seen.

It is true that symptoms of this same class are occasionally
observed in connection with hydrencephaloid ; this is, however,
a very exceptional event, and we feel, therefore, justified in lay-
ing it down as a general rule, that when diarrheeas, occurring in
children a few months old, are followed by cerebral disorders
of the active motor kind just referred to, the diagnosis of throm-
bosis, and more particularly thrombosis of the superior longitudi-
nal sinus, so often involved under such circumstances, is more
probable than that of simple cerebral an@mia. At the same time
it need hardly be said that these symptoms are in no wise pathog-
nomonic, and do not justify an absolute diagnosis.

The general cerebral symptoms which accompany the throm-
bosis from marasmus, 4. ¢., venous stasis, in adults, are still more
varied and indefinite. ~Sometimes, besides a slight degree of
apathy and general depression, nothing abnormal is to be ob-
served. The question might, to be sure, be raised, whether in
such cases the occlusion was complete—indeed, in one case of the
kind reported by Cohn (L. c., p. 156), it is expressly stated that
¢ the canal is not entirely closed, still containing freshly coagu-
lated blood.” The clinical features usually met with are those
common to the diffused cerebral diseases (in Griesinger’s sense),
and mey vary widely in their individual characters and in their
manner of combination. The mental functions invariably suffer :
in some cases the impairment begins at the outset, and gradually
goes on, through the stages of simple depression and apathy, to
complete coma ; in other cases the coma is preceded by delirium,
occasionally of a maniacal character, Now and then the patients
complain at the outset of headache, which may become unusually
severe, and finally give place to loss of consciousness. Nausea
and vomiting are also observed ; butneither the vomiting nor the
headache is as common as the other symptoms. The condition
of the pupils is variable. Besides these mental disturbances,
disorders in the motor functions are usually but not invariably
present. These are sometimes of irritative character, such as
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strabismus, trismus, contractures, involving now one-half the
body, now both legs or both arms, tremor or clonic convulsions
of epileptic character, which may be limited to the separate
limbs, or may involve the whole body, taking on the form of an
epileptic attack ; sometimes of the nature of paralysis or paresis.
Such paralysis may be limited to the facial nerve, or to the
motor-oculi, or may involve one-half or the whole of the body ;
sometimes both sets of symptoms occur in conjunction : thus the
extremities on one side may be the seat of contracture, on the
other of paralysis.

None of the above-mentioned symptoms, either in children or
in adults, justify an absolute diagnosis, since they are common to
cerebral processes of widely different kinds. In case of throm-
bosis of the sinuses, moreover, the influences which give rise to
them are not always the same. If the group of symptoms ob-
served in cases of an@mia and those observed in cases of hyper-
w@mia be compared with those just described, it will be impos-
sible not to recognize certain points of similarity between them.
Both these conditions are in fact present in cases of marantic
thrombosis, . e., from stasis. The anemia is brought about
through the influence of the underlying affections ; the (venous)
hyper@mia through the occlusion of the longitudinal and trans-
verse sinuses, as will be seen from the simple consideration of the
manner in which the venous circulation of the brain takes place.
Further, the meningeal apoplexies and the affections of the cor-
tex cerebri unquestionably play their part in bringing about
the result, especially in causing the paralyses of one side of the
body, and the irritative phenomena.  *

It would then be impossible to recognize thrombosis of the
sinuses with certainty through the symptoms hitherto described,
and it is, in fact, impossible so long as the case presents no other
clinical features than those of this general character. In some
cases, however, certain signs make their appearance, which, when
they are present—for in a great majority of cases they are want-
ing—vender the establishment of the diagnosis much easier and
more certain. These symptoms are also due to cncu]atmy dis-
turbances, resulting from the fact that the veins outside of the
skull, communicating with the qffected sinuses, become swollen,



THROMBOSIS OF THE CEREBRAL SINUSES.—SYMPTOMATOLOGY. 217

in consequence of the obliteration of the latter, and thus serve
to indicate the nature of the process going on within. These
diagnostic signs may thus, from time to time, come to be of
almost pathognomonic significance.

The sinus longitudinalis superior communicates directly with
the veins of the nasal cavities, and, by way of the emissaria
Santorini, with those on the upper surface of the skull. Con-
siderable importance is, therefore, to be attached to the oceur-
rence of epistaxis, as is shown, for example, in the case of a
small child, reported by von Dusch, and the same may be said
of a condition which has been observed by Gerhardt—and by
myself as well—the presence, namely, of tensely filled vessels,
running from the anterior fontanelle to the neighborhood of the
temples and ears on both sides of the head ; in the case of adult
persons, to be sure, this condition might be but little marked, on
account of the presence of the hair and the small size of the
emissaria Santorini. Gerhardt is perhaps right in ascribing im-
portance to the presence of cyanosis of the face, confined to the
parts supplied by the venz faciales anteriores ; yet this opinion
should not be adopted without further proof, and still less, that
of E. Fritz,' that excessive perspiration of the skin on the fore-
head, neck, and breast, but not on any other part, is of especial
significance.

The sinus transversus stands in communication with a small
vein which traverses the mastoid process, and which, as Griesing-
er has pointed out, is of importance in this connection. Thus,
in cases of thrombosis of this sinus, cedema, limited to the parts
behind the ear, may make its appearance, through the agency of
this vessel. This statement is confirmed by the statements of
Mohs, perhaps also by those of Heubner. When, in connection
with occlusion of one of the sinus transversi, the petrosus infe-
rior is also involved, or (even without the latter) the vena jugu-
laris interna, at its point of origin, the jugularis externa is
enabled to empty itself, with more than usual freedom, into the
interna (on account of the collapsed condition of the latter),
and, consequently, will be found less well filled on the side of

1 Gaz. Med. Hebd, 1857. No. 52.
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the neck corresponding to that of the lesion than on the other
side. This diagnostic indication, however, of which Gerhardt
was the first to recognize the significance, is, unfortunately, but
rarely to be turned to account ; for, in the first place, it happens
only exceptionally that the position of the thrombus is that which
has been described ; further, in the case of enfeebled children, it
is seldom that the amount of the blood circulating in the body
is sufficient to render the external jugular veins visible at all
(not to speak of recognizing a difference between the two in point
of size) ; and, finally, in the case of adults, this vein is partially
concealed by the subcutaneous fatty tissue. When both the
sinus transversi are occluded, but not the superior longitudinal
sinus—a condition which is but rarely met with—the same symp-
toms may be present as in cases of affection of the superior
longitudinal sinus itself.

The relations of the sinus cavernosus to other veins are such
as to give rise, under the fitting conditions, to pronounced and
characteristic symptoms. These were noticed by some of the
earlier observers; but especial stress has been laid upon their
diagnostic importance within the last few years, particularly by
Corazza, Heubner, Huguénin, Genowille, and others. The oph-
thalmic veins are the ones through whose agency these symp-
toms are brought about. Thus, in case of thrombosis of the
sinus cavernosus, venous hypersemia of the fundus oculi has
been observed, as well as cedema of the eyelids and the conjune-
tiva, together with prominence of the eyeball, due to hyper@mia
of the retro-bulbar veins and of the vena frontalis. These symp-
toms may persist until the death of the patient, or they may
disappear during life. In cases of thrombosis of the cavernous
sinus, one important symptom may be present which is peculiar
to the affection of that vessel, and is due to the fact that, in its
walls and neighborhood, various nerve-trunks are disposed,
which are liable to be irritated or paralyzed by the pressure of
the thrombosis (or the swelling of the peri-venous connective
tissue), an accident from which important symptoms must result ;
these nerves are, the first division of the trigeminus, the trochle-
aris, the abducens, and the oculo-motorius. In this way a
paralysis of the motor nerves may arise, and, in a case re-
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ported by Lebert, there was neuralgia in the distribution of the
upper branch of the fifth nerve, and a trophic disturbance of
the eye, such as may be produced experimentally by section
of this nerve.

In the presence of the conditions just described, which admit
of being objectively recognized, and by a careful consideration of
all the attendant symptoms in the case, it might certainly be
possible to arrive at a diagnosis which would have more than
probability in its favor. It is evident that all the symptoms due
directly to venous stasis may be present as well in cases of phle-
bitic thrombosis as in those of the simple marantic thrombosis.

‘We must now return to speak again of the marantic throm-
boses in the case of infants. In consequence of the underlying
affections in which this condition originates, the fontanelle is,
regularly, yielding and depressed, and the edges of the bones
pushed, sometimes, one over the other. Gerhardt has called
attention to the fact that, in the course of the disease, the fon-
tanelle may again become tense and prominent, the cranial bones
pressed apart, and the sutures put upon the stretch. This
event attends the occurrence of hydrocephalus from venous
stasis, or of extensive meningeal or intracerebral hemorrhage,
resulting from the thrombosis of the sinuses. This fact is worth
bearing in mind, because through ignorance of it one might be
tempted, in consequence of the above-mentioned change in the
condition of affairs, to abandon the diagnosis of thrombosis,
however probable it might appear for other reasons.

Let us now pass to a consideration of the phlebitic variety
of thrombosis. Griesinger has pointed out that in these cases, as
well as in those of the former variety, the thrombosis, as such,
may, in virtne of the anatomical relations of the vessels involved,
give rise to cerebral symptoms of certain definite kinds. Since,
however, even the occlusion of both sinus transversi, which is of
so common occurrence under these circumstances, does not cause
so irremediable a disturbance of the circulation as that of the
longitudinal sinus, these symptoms are likely to be less promi-
nent in the former case than in the latter.

It is well known that otitis interna, or injuries of the head,
may be followed by cerebral affections of widely different nature,
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the commonest being meningitis, purulent thrombosis of the
sinuses, and cerebral abscess. The general symptoms due to
these diseases may be identical with those which have been
described as following the marantic form of thrombosis, in the
case of adults. It must be, then, only through the presence of
certain special characteristic signs that it will be possible to dis-
tinguish clinically between these three pathological conditions ;
and the difficulty of so doing is increased by the fact that the
three affections are very often found conjoined. In most of the
cases of purulent thrombosis that have come under our own
observation, this complication was actually present. In one of
the most recent, to be sure, the only cerebral lesion present was
purulent inflammation of the transverse sinus, from otitis ; but,
as an offset to this fact, the cerebral symptoms were but little
prominent, and a certain diagnosis was possible only when it
had become evident that pulmonary embolism had occurred,
which resulted in pneumothorax, which rapidly proved fatal.
The only cerebral symptoms were headache and confusion of
mind.

A comparison of the clinical histories of those cases, where
suppurative thrombosis alone was found to be present, unat-
tended by meningitis or other lesions of the cerebral substance,
shows the following to be apparently its most important features
(of course we leave out of account the symptoms due to the
primary underlying affection).

In the first place, those cases are to be mentioned where the
process remained latent throughout its entire course, the patients
dying from other diseases, and the phlebitis sinuum only being
discovered after death. This is, however, a rare occurrence.

As a rule, the clinical history is like that observed in cases
of septicemia with especially prominent cerebral symploms.
Sometimes the symptoms come on insidiously ; at other times
the attack opens with a chill, which is apt to recur frequently in
the course of the disease. A state of remittent fever may make
its appearance, in which case the patients have a characteristic
typhoid look, with dry tongue, loss of appetite, and mental con-
fusion. The cerebral symptoms, then, become constantly more
and more prominent, and the depression of the mental faculties
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increases until it amounts to sopor or coma. In other cases
delirium is present, which is usually mild in character, though
sometimes exceedingly active.

Loss of consciousness usually comes on finally, and closes the
scene. The motor and sensitive disturbances of other kinds,
which often occur, such as paresis and paralysis, convulsions,
hyperalgesia, and the like, are due to the accompanying menin-
gitis and the lesions of the brain, and do not belong among the
proper symptoms of thrombosis of the sinuses. (Compare the
above-mentioned case.) Pain in the head also, especially uni-
lateral pain, which certain observers—for example, Lebert and
Cohn—regard as significant, is an inconstant symptom (Grie-
singer), and is probably never among the direct results of throm-
bosis of the sinuses, except when it accompanies inflammation
of the cavernous sinus, arising in the manner described above.

Lebert lays stress upon an asserted tendency of the symp-
toms, in many cases, to become alternately more and less severe,
remitting at times to such a degree that recovery seems possible,
and then again suddenly taking on a more unfavorable character.

From a clinical point of view, then, the case stands thus:
‘When a patient, who has received an injury to the head, or is
suffering from caries of the internal ear, or from furuncles in
the face, develops symptoms like those of pywmia, with espe-
cial disturbance of the cerebral functions, the suspicion may be
entertained that we have to do with purulent phlebitis sinuum,
which is known to follow these, among other, conditions. (Vide
under Etiology.) The correctness of this suspicion will become
more than probable if disturbances of the circulation make their
appearance, such as were described as resulting directly from the
thrombosis of the sinuses.

Still one other important symptom is to be mentioned, which
may accompany either of the two forms of thrombosis, the
simple or the inflammatory, and which, when present, is of
almost the same degree of significance with the immediate dis-
turbances of circulation: and that is pulmonary embolism.
Particles may be carried off by the blood-current from thrombi
in the cerebral veins, just as from those in any other of the peri-
pheral veins of the body, and become lodged in the lungs. If
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pulmonary embolism, therefore, is met with under conditions,
and in connection with symptoms, which point to the existence
of thrombosis of the sinuses, it becomes very much more prob-
able, at times even certain, that this affection is actually present.

Tt would be, of course, impossible to enter here upon a dis-
cussion of the clinical history of pulmonary embolism in general,
which is determined in part by the character of the embolus—
4. e., whether it is purulent or simply fibrinous—and in part by
other circumstances.

Course—Prognosis.

It is difficult to determine the normal duration of the process,
for the very simple reason that it is scarcely ever possible to fix
the time at which the thrombus begins to form. The laying
down of times is therefore a matter of guess-work. It can only
be said, in general terms, that the case may stretch over several
weeks, but is often brought to an earlier close, either through
the accompanying meningitis, or (in the marantic form of the
affection) through the underlying, exhausting diseases, death
sometimes occurring even within a few days.

The prognosis is very unfavorable, the termination being
almost invariably fatal. Recovery may, however, take place,
even in the case of the marantic thrombosis of children ; or, to
speak more exactly, in view of the uncertainty which always
exists as to the diagnosis, we are not in the position to deny that
such is the fact. Indeed, isolated instances of recovery are re-
ported, the reliability of which seems to be beyond doubt ; such
is one communicated by Sédillot (vide Lebert) and another, still
more convincing, by Griesinger. These are of course exceptions.

Treatment.

It is plain that we can do nothing towards overcoming the
vascular occlusion itself—supposing it to have become fairly
established. At the most, a sympfomatic treatment is all that
can be employed to advantage, and this must naturally vary
according to the requirements of the individual case, and often
enough proves fruitless even where the diagnosis was correct.
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By what conceivable means, for instance, in case of marantic
thrombosis of the sinus longitudinalis, could we hope to further
the escape of venous blood at the convexity of the brain, and
thereby diminish the cerebral pressure?

Suitable prophylactic treatment, seeking to remove the con-
ditions which might lead to the formation of the thrombi, is the
only kind that is capable of being of service.

C.—Occlusion of the Cerebral Capillaries.

A series of experimental investigations have shown that the
extensive occlusion of cerebral capillaries may give rise to even
very marked disorders of the cerebral functions. It might there-
fore be expected that clinically also more or less serious cerebral
symptoms would have been met with under similar conditions.
This is in fact the case with one form of capillary occlusion, viz.,
that by pigment embolism, in which a large territory is regularly
involved.

The whole process has, however, been but little studied, either
from an anatomical or from a clinical point of view, and our
acquaintance with it is as yet but fragmentary.

Btiology.

The best method of grouping the etiologically different varie-
ties of capillary occlusion seems to be with reference to the
varying construction of the thrombi or emboli. First in order,
both because most important, and because best understood,
come the pigment embolisms. The only circumstances under
which this condition has been observed, when its existence was
beyond a doubt, has been in connection with severe cases of
malarial, intermittent fever. Since the affection has already
been described at length in another part of this work,' we shall
content ourselves here with this simple reference to the subject,
and would remark expressly that it will be left entirely out of
consideration in the following discussion.

The next variety of capillary occlusion to be mentioned is

! Vide Vol. II.
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that through drops of fat. The origin of the obstructing masses
may vary ; in certain cases, without doubt, the fat is formed on
the spot where the obstruction occurs; in others, it is swept
thither from distant points. In the cases of the first order the
source of the trouble lies in a degeneration of the arterioles and
the capillaries themselves, of the nature of fatty degeneration
(atheromatous degeneration), from which the cerebral vessels are
especially prone to suffer. In the cases of the other variety, the
fat may be carried into the brain from a variety of sources. The
most common event is for the fatty contents of atheromatous
formations, such as are found in the larger arteries, especially
the aorta, to break through into the interior of these vessels, and
thence be swept along by the current and lodged in the cerebral
capillaries. Ebert' maintains that clots in the heart often give
rise, by their decay, to fat-emboli.

Still another source of these emboli has been discovered within
the last few years, through the investigations of E. Wagner,
Busch,> Bergmann,® and others; this consists in injuries and
inflammations of the bone ; exceptionally in other processes. In
case of injuries of the bones, the fatty tissue of the marrow is
absorbed by the blood-vessels (and lymph-vessels), and gives rise,
in the first place, to emboli in the lungs, sometimes only in them.
In some cases, however, the drops of fat are small enough to
pass through the lungs, lodging finally in still narrower capil-
laries, especially those of the brain, and blocking them up ; it is
nevertheless a rare event for fat-embolism in the brain to occur
in this way. Since pulmonary fat-emboli originate elsewhere
(for example, in purulent deposits) very much less often than
in the medullary substance of the bones, these sources are of
still less consequence for the production of cerebral embolisms.

Pus cells or white blood corpuscles may also occlude the cere-
bral capillaries. In case of py@mic suppuration, this is some-
times accomplished by agglomerations of white blood corpuscles
(as in cases reported by Cohn, for example). An observation of
Bastian’s is of interest in this connection, where, as the only

! Tageblatt der Leipziger Naturforscherversammlung. 1872.
? Virchow’s Arch. 35 Bd.
% Zur Lehre von d. Embolie. Dorpat, 1853,
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cerebral lesion of importance, collections of white blood-cells
were found in the small arteries and capillaries of the gray mat-
ter of the brain, in the case of a patient who had died in conse-
quence of traumatic erysipelas capitis, with typhoid symptoms
(delirium and stupor). At some points the cells constituting
these masses were but few in number ; at others they amounted
to two or three hundred, completely occluding the vessel in which
they lay.

Bastian suggests, on the basis of this observation, that throm-
boses or embolisms of this kind, affecting the vessels of the cor-
tex, may be a frequent cause of the delirium and the other dis-
turbances of the sensorium, occurring in various of the acute
diseases attended with high fever. We must wait for further
observations before undertaking to discuss this theory critically ;
the evidence afforded by isolated observations is of no conse-
quence, either for or against the view.

The results of the investigations of other observers, where
nothing abnormal was found in the cerebral capillaries, seem, as
far as they go, to militate against Bastian’s assumption. Throm-
bosis of the capillaries of the brain (also of those in the liver and
spleen), through these masses of white blood-cells, was also
observed by Feltz in the case of a lencocythzmic patient.

It is impossible to conclude, from the brief statement of Th. Simon’s,! with
regard to a case reported by him, that here and there an extensive new-formation
of “lymph-elements” had taken place, whether or not this same condition was
present.

Small particles from fibrinous clots are sometimes carried
into the circulation and lodged in the cerebral capillaries. They
originate in the same manner as do the larger emboli of the same
kind, which were described above.

The temptation is great to refer the severe cerebral symptoms
which occur in the so-called ‘‘cerebral > variety of acute rheu-
matism, to blocking of the capillaries with emboli made up of
particles of fibrin from the valves of the heart. Against this
view there are to be brought forward the negative results of the
investigations undertaken with regard to this very point, and

1 Centralbl. £. die med. Wissensch. 1868, S. 835,
VOL. XII.—15
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still more the fact that cerebral rheumatism may occur entirely
unattended by disease of the valves.

It happens as a very rare occurrence that diseased masses
of so-called specific nature, gangrenous or cancerous, are carried
in this way as emboli. Cases of this kind have been reported
by Virchow and Lancereaux, characterized by the fact that, in
connection with gangrenous processes in the lungs, an analogous
condition was found in the brain.

Finally, still another variety of occlusion is to be mentioned,
of very exceptional occurrence, which has been carefully de-
scribed by Delacour,' and designated by Virchow as Zime-metas-
tasis. Here lime-salts are deposited in the walls of the very
smallest vessels, to such a degree that they become finally ab-
solutely blocked. Virchow is of the opinion that the lime is
first absorbed from diseased bones, since in the majority of such
cases he was able to discover evidences of such disease, such as
caries, and the like.

Pathological Anatomy.

The occlusion of the capillaries is of course only to be de-
tected with the microscope. The nature of the obstructing mass
varies, and need not be described in detail here. The number
of the affected vessels is subject to very great variation. The
vascular walls are found to be normal where the case was
one of embolism ; while in cases of thrombosis by fat-drops
arising from atheromatous degeneration of the arterioles and
capillaries, they are altered in a manner which is now probably
familiar to all. In case of lime-metastasis, according to Dela-
cour’s description, a resistance is felt to the knife in cutting
through the brain, especially in the centrum semiovale and in
the corpora striata ; while, on the cut surface itself, small,
rough prominences are to be felt with the finger, like the
stumps of a beard. Lime-salts are found deposited in the
walls and in the interior of the arterioles and the capillaries.

It is worthy of notice that the larger vessels, which, as in the
case of the regular atheromatous degeneration (with or without

! Gaz. des Hopitaux. 1850. S. 107.
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calcification), are the first to be attacked, are found to be
unaffected under these circumstances.

The nature of the secondary changes in the brain, depend-
ent upon obstruction of the capillaries, varies according to the
number of the affected vessels. If these are few, the circulatory
disturbance will probably be completely compensated for; if
they are numerous, structural changes occur which are analo-
gous to those following occlusion of the large arteries, as might
have been expected in advance. It has been proved experi-
mentally that the first effect consists in an anzmia of the brain ;
and, later, the various stages of necrobiosis are run through,
resulting in complete softening. This final condition is entirely
analogous to that which was described in connection with arte-
rial occlusion, except in one respect.

In the cases of the latter class, it is very exceptional to find
more than a single focus of softening ; while in the cases of capil-
lary occlusion there are often a number, usually of small size.
The so-called multiple cerebral softening, which is often met
with among old persons, and for which it is, in many cases,
impossible to discover a cause, is probably due, as a rule, to
capillary thromboses, consequent upon fatty degeneration of the
small vessels. In case the emboli are of specific nature, cere-
bral abscess, or even circumscribed gangrene, may result.

Symptomatology.

If we exclude from consideration the cases of pigment-em-
bolism attending severe intermittents, which is the only variety
of the affection with regard to which we possess observations
of any number, it may fairly be said to be very difficult, if
not impossible, to lay down a clinical history for capillary
embolism. We know, to be sure, through the experiments of
Feltz, Prévost, and Cotard, that extensive embolism of very
fine particles may in animals rapidly induce death, resulting
from the diffuse ans@mia of the brain, such as follows the occlu-
sion of all the cerebral arteries. No clinical analogue to this
event has, however, been as yet observed; and in the few cases
where obstruction of the capillaries has been discovered after
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death, the symptoms were of such varied character, that they
are by no means to be used as the basis for definite clinical
generalizations. We must content ourselves, therefore, with a
few short statements.

If the embolic masses are not numerous they need not give
rise to any cerebral symptoms whatever ; this is known to have
happened, for example, in certain cases of fat-embolism.

If, as occasionally occurs, in consequence of autochthonous
fat-thrombosis, a district of considerable size is deprived all at
once of its nutriment, the case may open with apoplectic symp-
toms, and run through the regular course taken by the localized
cerebral diseases in general. (Vide under Occlusion of the Ar-
teries.) As a rule, the symptoms are of a more general kind,
such as accompany diffused cerebral disease : such are dizziness,
often headache, nausea, trembling, and weakness in the extremi-
ties. Above all, however, mental disturbances are prominent,
such as marked loss of memory, and other signs of mental
decay.

Besides these, if the softening has occurred in the nucleus
lenticularis or corpus striatum, in the pons Varolii, etc., certain
definite symptoms of localized disease may be present.

It is self-evident that to make a diagnosis in cases of this
kind is impossible, and that one only could be led by way of
exclusion to suspect the presence of capillary thrombosis or em-
bolism.

‘We have already spoken of Bastian’s suggestion with regard
to the possible relation between febrile cerebral symptoms and
capillary occlusion.

The nature of the course and prognosis of the affection in
question has already been essentially developed. The isolated
embolisms are without significance. If they are extensive, dis-
turbances result, whose course is the same with that of the corre-
sponding secondary effects of the occlusion of the larger arteries.

There is of course no specific ¢reatment.

! Since the manuseript was completed in November, 1874, we were unable to make
use of the many i and clinical investigations which have appeared since
that date, especially those relating to the localization of the cerebral affections.

Jesa, Feb., 1876,
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TUMORS OF THE BRAIN AND ITS MEMBRANE

Passing by the older literature of the subject, we would refer the reader particu-
larly to its treatment by Wunderlich, in his Handbuch der specicllen Patholo-
gie und Therapie, and by Hasse in Virchow's Sammelwerk.

Friedreich, Beitrige zur Lehre von den Geschwiilsten innerhalb der Schiidelhohle.
Wiirzburg, 1853.—Durand-Fardel, Krankheiten des Greisenalters. Wirzburg,
1858, p. 194.—Griesinger, Archiv der Heilkunde. 1860, p. 51.— Ladame, Symp-
tomatologie und Diagnose der Hirngeschwiilste. 1865.— Virchow, Die krankhaf-
ten iilste. 1863-1867.— Rindfleisch, Lehrbuch der pathol. Gewebelehre.
1873, p. 610.—An enormous number of reports of cases may be found in
the compilations (Annuske), and year-books; we shall merely mention the fol-
lowing: Stiebel, Jr., Journal f. Kinderkrankheiten. 1855.—Gull, Med. Times
and Gaz. May, 1862, — Lancereaus, Archives Géntrales. 1864, p. 47 and p. 190.
— Tmmermann, Berl. klin. Wochenschrift. 1865, p. 117, et seq.—Sanné, Gaz. des
Hopit. 1866, p. 141.— Lebert, Berl. klin. Wochenschrift. (Cerebral Aneurisms.)
1866, p. 208.—Luys, Gaz. des Hopit. 1867, p. 105.—ZHitzig, Untersuchungen
iiber das Gehirn. Borlin, 1874.—Nothnagel, Virchow's Archiv. Vol. VIL p.
184, Vol. VIIL p. 420. The ical literature in fon with the
subject may, for the most part, be found as follows: Mandelstamm, Grife's
Arch. 1873. Part I p. 39.—Michel, Gracte's Archiv. 1873, p. 59.— Michel, Archiv
fiir Heilkunde. Vol. XIV. p. 57.—Munz, Doutsch. Arch. f. Klin. Med. Vol. IX.
P. 839, — Annuske, Graefe's Archiv. 1873. Part IIL p. 165. Beitrige zar Symp-
tomatologie und Diagnose der Kleinhirntumoren, by 4. Ferber. Marburg, 1875.

Among the tumors with which we have to deal are to be reck-
oned all those occurring intracranially, which attain a certain
size, and which interfere with the functions of the central organs
of the nervous system contained within the cranium, by dis-
placing or destroying them. We are concerned, then, not only
with tumors of the cerebrnm and cerebellum, but with those also
of the pons and medulla oblongata. To this chapter belong,
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moreover, the new-growths springing from the meninges, from
the blood-vessels, and from the inner surface of the skull. For
the sake of convenience, merely, in order to admis of their deserip-
tion collectively in another place, we must here omit the consid-
eration of gummata, echinococei, cysticerci, and of cerebral ab-
scess.

Etiology.

The influences which give rise to tumors in other localities
are those also upon which tumors of the brain depend. In con-
sequence of hereditary predisposition, an abnormal hyperplasia
takes place in the connective and epithelial tissues of the blood-
vessels and their sheaths. In this hyper-production the original
character of the affected tissue may either be retained, or it may
become more or less altered by modification of the newly-formed
elements and by changes in their relations to the connective tis-
sue and vascular distribution.

There is no doubt that cerebral tumors occur more frequently
in men than in women. Upon the basis of various statistics
which have been made, the proportion may, in general, be taken
as that of 10:6. This circumstance might be brought into con-
nection with the fact that the male brain, being more actively ex-
erted, is consequently more exposed to vacillations in its nutri-
tion, which would favor an unequal development of the various
elementary tissues of the organ. An explanation may also be
sought in the pernicious influences to which men are exposed,
and from which women are comparatively free. The greater im-
moderation of men in their pleasures and in the use of stimu-
lants may be mentioned here in first order. Abusus spirituo-
sorum gives rise to determinations of blood to the brain, which
gradually become permanent, and may then afford the impulse
to a localized abnormal proliferation.

Special reference must be made under this head to injuries of
the skull, which men receive in the struggle for existence, more
commonly than women. Blows and falls of all kinds are pre-
eminently attributes of the stronger sex. This point in the
etiology of cerebral tumors was formerly overlooked ; but, since
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it has been appreciated by Wunderlich, Hasse, and, above all,
by Virchow, confirmations of the fact come from all sides that
injuries of the skull are, without doubt, a cause, not only of
hyperostoses upon its inner surface, but also of diseased growths
in the meninges and in the brain itself. One would be inclined
to assume that, in consequence of the osseous cicatrix, the circu-
lation in the diploé, and, secondarily, in the dura mater, will
be modified, and that thus a stimulus will be given for a patho-
logical development ; or that the mechanical concussion of the
brain at the time of the injury must tear the delicate connec-
tions of the nervous apparatus, conducing to fatty degeneration,
and in this way to proliferation of the neuroglia. However this
may be, the tumors in question form very gradually at a place
corresponding to the previous injury of the skull, and only in
the course of years attain deleterious dimensions.

‘We shall merely refer to the fact that syphilis, echinococci,
and cysticerei play an important part in the production of cere-
bral tumors. Still more important in this respect is the réle
played by tuberculosis. It may truly be said, that of all cere-
bral tumors the tubercular tumor is the most frequent, and that
it is usually accompanied by tuberculosis of other organs. It
is rare for it to occur primarily in the brain, and in this respect
it differs from cerebral cancer, which is more apt to be of primary
origin.

Pathological Anatomy.

Some of the tumors occurring in the brain are more or less
peculiar to it, while others are similar in their composition to the
neoplasms of other organs.

First Group.

Glioma (Virchow) is formed by proliferation of the neuro-
glia. In respect of color and consistence, the tumors are often
difficult to distinguish from the normal brain matter. They are,
for the most part, whitish, or, when the vascular development is
abundant, they are reddish, and may be divided into hard and
soft gliomata. The composition of the former approaches that



234 OBERNIER.—TUMORS OF THE BRAIN AND ITS MEMBRANES.

of the fibromata, but yet it is only in the most highly developed
forms that an intercellular substance with parallel fibrille is
attained to. The cells are scanty, and usually have several
nuclei. The soft gliomata contain more cells, which present
various appearances, but are commonly small and deficient in
plasma. In the often very friable matrix, networks of fibrillze
are present, in the points of intersection of which cells and
nuclei are imbedded. When the matrix assumes a more mucoid
character, the soft glioma resembles closely the myzoma, while a
great increase in the number and size of the cells produces forms
allied to sarcoma.

Glioma grows slowly, reaches a considerable size (as large as
a man’s fist), and leads to a fatal termination only after it has
existed for many years. Traumata often give rise to these
tumors ; and when they occur in the course of the growth of
one, they tend to hasten it. Retrogressive metamorphosis of
the tumor by fatty degeneration, etc., is not impossible. An
abundant vascular development (teleangiectatic form) leads to
hemorrhages, which are difficult to distinguish from simple
apoplexies. In addition to the minute examination of the
margins of the apoplexy, we may be aided in such cases by the
fact that glioma usually occurs in the white substance of the
hemisphere where apoplexies are rarely seen.

Hyperplasia of the pineal gland seems to be formed essen-
tially upon the same structural type as glioma. ‘It presents a
solid, grayish-red, slightly lobulated or else smooth, round
tumor, which may grow as large as a walnut or even larger.
Upon section, the well-known tissue of the pineal gland is found
gray and moist, with abundant vascular supply, and in old per-
sons the sand-like bodies too are rarely absent. The histological
elements are somewhat larger and firmer than in the normal.”
There can be little doubt but that most of these enlargements,
which occur at every time of life, are of great significance for
the condition of the brain. ¢ They produce their effect partly
by pressure upon the corpora quadrigemina, and partly by com-
pression of the vena magna Galeni, which, in its turn, may
easily give rise to hydrocephalus.*

1 Virchow, Lehre v. d. krankh. Geschw. II. 149.
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Next to this condition of the pineal gland in the rarity of
their occurrence are the following tumors, which, owing to the
slight disturbances, if any, that they produce, are of more
anatomical than of clinical interest :

Psammoma, or sand tumor, which has its prototype in the
sand occurring normally about the pineal gland, must be distin-
guished from other forms of new-growths which have undergone
calcareous degeneration. This form of tumor is to be referred
to an inflammatory proliferation of the cellular tissue, in which
the calcareous deposit takes place, sometimes in the shape of
loose, mostly round, stratified granules, or by the formation of
variously shaped small bodies, compactly infiltrated into the
cellular tissue. They grow usually from the dura mater, and
are situated commonly at the base of the skull, appearing as
hard, hemispherical tumors, of the size of a cherry-stone, white
in color and smooth on the surface.

Melanoma is a very rare pigmented tumor, which has its
origin in the pigment cells of the pia mater. It does not reach
any considerable size, but may be multiple.

Neuroma, a genuine hyperplasia of the gray substance, may
be found in the shape of small tumors, varying in size from
that of a millet-seed to that of a pea, and situated on the
ventricular surface,” in the white substance, or on the outer
surface of the brain.' Neuroma has hitherto been very rarely
observed, and only in persons with some mental aberration, con-
genital or acquired. Simon convinced himself of the presence in
these gray swellings not only of a central medullary striation,
but also of a fine structure analogous to the normal cortical
convolutions. We are not of opinion that these tumefactions
are the organs upon which every kind of psychical extravagance
depends, or else they would be much more common.

Hyperplasia of the anterior half of the pituitary gland,
which is no doubt the analogue of the thyroid gland, probably
seldom advances to a strumous tumefaction of any considerable

1 Virchow’s Archiv. Vol. XVL p. 181,

2 Virchow, Lehre v. d. krankh. Geschw. Vol IIL p. 266.
3 Meschede, Virchow's Archiv. XXXVIII,

4 Simen, Virchow's Archiv. LVIIL
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size. A cystic formation may, however, take place here, driving
asunder the sella turcica, and mounting up into the third and
lateral ventricles. In this respect the case described by Zenker'
is well worthy of notice.

True cysts are not so common in the brain as was formerly
supposed. It is here a question either of a portion of the
posterior cornu of the lateral ventricle being cut off from com-
munication with the remainder of the cavity,” or of hydrops
cysticus glandule pinealis, or of hydrops septi pellucidi,—all of
which are very rare,—or else of the more common and usually
quite harmless cystic formations in the choroidal plexus.

For the sake of completeness, we may also mention the
ecchondroses of the basilar process, which take their origin from
remains of the cartilage of the synchondrosis spheno-basilaris,
and usually pass on into mucoid softening.*

Cholesteatomata provide us with the connecting link between
the above neoplasms and those in the following group. Their
structure resembles that of epithelioma, consisting partly of
hardened epithelial cells, partly of epithelial cells which have
undergone fatty degeneration. These cells are arranged in con-
cenfric layers, and the tumors themselves are hard, pearly, and
non-vascular, seldom growing as large as a walnut. They gen-
erally lie in some hollow at the base of the skull, or in some
recess of the brain. They unite, as Rindfleisch says, ¢the
structure of an epithelial carcinoma with the harmlessness of a
wart or weal.”

Second Group.

The tubercular tumor* is by far the most common of this
category. It consists in a gray, yellow, or yellowish-white,
hard tumor, which sometimes appears laminated upon section,
and frequently grows larger than a hazel-nut. In its period of

! Virchow’s Archiv. XIL p. 454.

* Hydrocele of the Fourth Ventricle. Virchow, Krankhafte Geschw. I. S, 183.

# Virchow, Entwickelung des Schiidelgrundes, 1857, S. 47.— Luschka, Virchow's
Archiv, XI. 8. 8.— Zenker, Virchow's Archiv, XIL S. 108.

4 This name is to be preferred to ** solitary tubercle,” especially as the tumor is by
10 means always solitary.
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growth it is surrounded by a layer formed of softer reddish
tissue, with numerous vessels and small, gray miliary tubercles.

Rindfleisch ' has lately shown that a layer of fibrous connec-
tive tissue (with interweaving of the fibrillee) is situated in the
immediate neighborhood of the tubercular tumor, and that it is
outside this again that the soft embryonal tissue, with its rich
cellular supply, occurs. He consequently regards a portion of
the cerebral tubercle as a fibroid. This amounts, perhaps, to
what Virchow says :* “In not a few cases the fibrous portion of
the neoplasm predominates, so that one is obliged to recognize a
sclerosis tuberculosa, in which the cell proliferation does not
attain any remarkable height.” The tubercular tumor may
become calcified or softened in the centre. The latter generally
oceurs to a limited extent, and leads in a few cases to the forma-
tion of atheromatous cysts.

It is evident that gummy tumors in their varied destinies
may readily be confounded with tubercular tumors. According
to Virchow, the following are the characteristics of the gummy
tumor: Angular, nodulated, with an uneven surface, frequently
in connection with the dura mater, surrounded by a broad zone
of gelatinous substance, not prone to undergo softening.

The favorite position of the tubercular tumor is the gray
substance, especially of the cerebellum. It is decidedly most
prevalent in childhood. It is sometimes primary, and frequently
multiple.

Carcinoma appears usually as primary fungus hematodes,
originating either from the outer or from the inner surface of the
dura mater. The tumor advances rapidly towards the bones,
softens and pierces them, and then spreads on the external sur-
face of the skull as a luxuriant growth (fungus durze matris).
The dura mater withstands the penetration of the tumor growing
from its internal surface just as stoutly as it resists it when it
grows from the outer aspect. The growth is then directed entire-
ly towards the brain. We find communication between carcino-
mata within and without the dura mater only at pre-existing
openings for nerves, such as the olfactory, optic, etc. Hence the

1 Pathologische Gewebelehre. 3d Edition, p. 621,
* Die krankhaften Geschwiilste, p. 639.
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growing in and out of cancers in the orbit, in the perforated plate
of the ethmoid bone, in the spheno-maxillary fossa, and so on.
Cerebral cancers are found sometimes as round, sometimes as
very nodulated structures, and sometimes they occur flattened
out, as upon the inner surface of the dura mater. Their color
varies from a grayish-white to a yellowish-red, according to the
amount of vascular development and the extent to which the
retrogressive metamorphosis has gone. The microscope displays
large cells crowded together in a scanty bed of blood-vessels,
and altered glia fibres. Around the tumor is found a broad
gray zone, of greater or less width, in which, besides disorgan-
ized mervous elements, an abundant vascular and cellular de-
velopment may be seen.

Sarcoma occurs in a variety of forms in the brain. Thus
these tumors appear as hard, rather non-vascular, grayish-white,
round, and somewhat nodulated formations, which, being well
defined from the brain substance, admit of being easily removed
entire. The latter may also be sometimes successfully accom-
plished with soft cellular sarcomata, which, however, in respect
of their finer organization, present many transitions to other
forms of tumor. It is therefore all the more necessary, with
regard to these points, to refer to the text-books of patho-
logical anatomy for a detailed description. We shall only in
this place remind the reader that melanosarcoma is very liable
to give rise to multiple metastases to the brain and its meninges.

Myzoma is rarer in the brain than in the rest of the nervous
system. The occurrence of mucous degeneration in other cere-
bral tumors, however, is frequent.’

Lipoma is very rarely found in the brain, and, according to
Virchow, may be most readily expected in the raphe of the
corpus callosum and fornix, because there fat is most frequently
present.

Osteomata—true formations of bone, not petrifactions, ete., of
other neoplasms—have been observed so frequently in the brain,

1In consequence of the intermingling of various stages of development, a great
variety of cerebral tumors axe produced, of which interesting instances are given in
’s P , with drawings. See also at page 610 of the

same work for a classification of cerebral tumors founded upon their development.
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that one cannot doubt their occurrence. Osseous formationsin the
dura mater after traumata are more common.

Angioma also occurs as a tumor of the brain,—most com-
monly, indeed, as a complication of other tumors. We have
already referred to it in speaking of some other tumors, e. g., the
teleangiectatic glioma. It is well, under any circumstances, to
direct attention to this form of tumor, inasmuch as its occurrence
in important centres, as in the corpus striatum, and on the floor
of the fourth ventricle, gives it especial interest. To this class
belong also the growths upon the inner surface of the dura mater,
described under the name of pachymeningitis haemorrhagica
bregmatica.

Intracranial anewrisms® are not rare. They are of various
sizes, and are found usually upon the large vessels at the base
of the brain. They may arise in consequence of atheroma, or
without this. Thus we observed an aneurism, in a man of thirty
four years, which was as large as a bean, and sat upon the arteria
corp. callosi dextra at the genu. In other parts of the body, also,
without any atheromatous disease, aneurismatic distentions of
the vessels were found—amongst others, one of the size of a pea
in the pelvis of the left kidney. Both the aneurisms just men-
tioned burst simultaneously in coitu, thus causing death. This
case indicates the most common termination for cerebral aneu-
risms—namely, in fatal apoplexies.

‘We have so far considered the behavior of the brain, in rela-
tion to the various neoplasms, only in so far as those alterations
which take place in the immediate neighborhood of the tumor
have been referred to. There are, however, other alterations
which gain significance according to the position of the tumor.
Nervous trunks may be pressed upon or stretched. Important
roads of communication in the central nervous system, even at
considerable distances from the tumor, may become atrophied or
undergo fatty degeneration.” Then, again, the microscopical
examination of the brain generally shows that it has suffered

1 For a full discussion of this subject by Lebert, consult the Berl. klin. Wochenschr.
pp. 209, 229, 249, 336, 345, 386, 402.

2 There is no doubt but that this point has been too little attended to in the records
of autopsies.
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from the gradually increasing pressure caused by the growth of
the tumor. One frequently finds the surface of the brain dry,
the convolutions, particularly upon the diseased side, flattened,
the sulei shallow, and the blood-vessels empty. The parts lying
in the mesian line suffer a displacement towards the sound side,
of which the extent of course bears a direct relation to the growth

2 Third ventricle. . Nucleus lentiformis 4. Clanstrum. 5. Island of Reil.

. Tuber cinereum. n
6. Radiating fibres at base. 7. Corpus striatnm. §. Lateral ventricle. 9. Optic thalamus. 11. Tumor.

of the tumor. The condition of the ventricles in these cases
must, manifestly, be various. Sometimes they are narrowed by
compression, but most commonly they are distended.

The preceding description of the anatomical changes will be
made more clear by the accompanying geometric drawing (two-
thirds of natural size), which was made from a most exquisite
example of cerebral tumor. It represents the anterior surface
of a perpendicular section of the brain, which, on the one side,



SYMPTOMS IN GENERAL. 241

passes through the greatest diameter of the tumor, on the
other, through the end of the tuber cinereum. In explanation,
we may briefly say that the preparation was taken from a
woman of thirty-seven years. From her twenty-eighth year she
had occasionally suffered from pain in the stomach, and head-
ache on the left side of the head. Two years before her death
she had a fall from a height of ten feet, after which she was
unconscious for a short time without having suffered any in-
jury to the skull. Subsequently violent pain in the left side
of the head and vomiting came on. Fifteen months before her
death she was attacked with violent fits, attended by uncon-
sciousness and cramps, particularly of the right side, trismus,
great depression, frequent weeping, increasing aphasia, com-
plete paralysis of the right side, of the face and body, and,
finally, general paralysis, coma, and death.

1. Symptoms in General.

Here the fact must, first of all, be brought to mind, that at
autopsies intracranial tumors are sometimes discovered of which
there had been no apparent symptoms during life. From this
the conclusion has been drawn that cerebral tumors do not al-
ways give rise to disturbances of function of the organ. With
the exception of the very small and of the very slow-growing
tumors, this conclusion is incorrect ; every tumor, of any size,
which presses upon or injures the brain must give rise to symp-
toms, either transitory or otherwise. The degree of intensity of
these symptoms depends upon a great variety of circumstances.
In the first instance, individuality must be taken into account.
It is known that many men react to the same irritation much
more actively than do others; it is also known that there are
phases in the development of the organism in which the most
violent reflex cramps, after insignificant irritations, are common
phenomena, while at other times the most severe irritations pro-
duce only slight results of this kind. And, again, whoever has
observingly applied an electrode, knows that the same intensity
of current will produce quite a different effect in different indi-

VOL. XIL—16
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viduals, and even in the same individual at different times.
Hence it follows that the symptoms consequent upon cerebral
tumors vary greatly according to individual irritability. —Fur-
thermore, the power of accommodation of the brain is to be
taken into account, that is to say, its capability of compen-
sating for disturbances in the conduction of the brain once
excited. Nothnagel® has lately shown that very slight injuries
of the brain, by means of chromic acid, produce the most exqui-
site motor disturbances. No hemiplegia takes place, nor does
the animal lose the power of moving itself, and only after care-
ful observation one may perceive that the animal moves an
extremity upon the opposite side of the body from that upon
which the injury is situated somewhat awkwardly, that it does
not retain its control over it. These disturbances of motion,
however, pass off again in a comparatively short time, although
the deposit of chromic acid in the brain remains, and the cere-
bral tissue at that place is permanently destroyed. Consequently,
in the meanwhile, the conduction must have been undertaken by
other paths,—the brain must have accommodated itself to the
disturbance in its conduction. It is quite the same with cerebral
tumors. They give rise, almost without exception, to symptoms,
only that sometimes their efflorescence occurs at a period in
which the patient may not have been observed or when other
diseases disguised the symptoms of the tumor. The incipient
stages of a cerebral tumor are, moreover, often doubtful and
difficult to unravel, and it may easily happen that at an autopsy
one is surprised to find in the cavum cranii a small fresh tumor,
or an older but slowly growing one. But it should not there-
fore be supposed that the tumor which has been found has run
its course without symptoms.

The power of accommodation is of course very different in
different parts of the central nervous system. There are some
centres in which comparatively little pressure, and others again
in which not the slightest pressure can be compensated for.
Thus lesions, which directly affect the origin of certain cerebral
nerves, produce just as complete a paralyzing effect as certain
lesions of the spinal cord produce upon the nerves of the extremi-

1 Virchow's Archiv. LVIL p. 184, LVIII p. 420,
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ties, Hence, taking into consideration the anatomical arrange-
ment of the central nervous system in general, the conclusion
may be drawn that its power of accommodation in respect of
neoplasms, etc., is so much the greater the further the locus
morbi lies from the base of the brain and from the cerebral
ganglia towards the expanded surface (Projectionsfeld).

The alterations in size of the tumor, and the rapidity with
which they take place, have the most decided influence upon
the intensity and kind of the symptoms produced by it; or, in
other words, the intensity of the symptoms stands in a direct
relation to the rapidity of growth of a cerebral tumor. Of course
this growth need not always depend upon increase of the tissue
elements themselves, but may be produced by hypersmia of the
neighboring parts, giving rise to a greater flow of fluids towards
the tumor, and even cells and membranes, which have undergone
a retrogressive metamorphosis, take part in the tumefaction by
their swelling.

In the case of a young man, who had been under our care, a
tumor, the size of a cherry, was situated in the frontal lobe. It
did not give rise to any symptoms during the last few years of
his life, which, however, ended with violent symptoms (convul-
sions, ete.), in consequence of alcohol and exciting living having
induced determinations of blood to the brain. An increase in
the tissue elements of the tumor itself had, in this instance, cer-
tainly mot taken place, for these were already beginning to
undergo retrograde metamorphosis.

It cannot be objected to the above that one sometimes finds
an intracranial tumor, post-mortem, in old epileptics, for in-
stance, who have suffered from epilepsy up to their death, the
entire composition of which tumor shows that it is several years
old, and, in respect to its elements and size, has not undergone
any alteration. For, quite apart from the difficulty of deciding
whether the latter point may not have played an important part
in the continued epilepsy, we must refer to the fact that we see
epilepsy, which has been caused by the irritation of a splinter of
glass, continue, although the foreign body was long since re-
removed. The reflex centres have “memory *’ for diseased exci-
tations.
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Another not unimportant point of view for the estimation of
the symptoms of a cerebral tumor, is the mode of its growth.
Let us compare the immediate neighborhood of a tubercular
tumor with that of a carcinoma. In the latter there is a con-
stant proliferation of cells and vessels, a constantly advancing
invasion of fresh tissue; in the former a growth, comparable
rather with inflammatory exacerbations, of a soft, richly vas-
cularized embryonal tissue, in which arise the tubercles that
cause the increase in size of the tumor. It cannot be doubted
but that both modes of growth, ceferis paribus, must give rise to
great varieties, not only of the cerebral symptoms, but also of the
general constitutional disturbances—as, for instance, with regard
to fever, its presence and degree.

Of importance, finally, for the occurrence of violent symp-
toms, are the metamorphoses which take place in the tissue ele-
ments of the tumor itself. And here we must take into consid-
eration the determinations which give rise to retrogressive, . e.,
for the most part, reducing processes ex vacuo in the tnmor ; we
must also remind the reader of those hemorrhages into the tumor
which call forth symptoms of localized hyperzmia, amounting in
some cases to the appearances of apoplectic attacks.

We have already referred to the pressure under which the
brain suffers at the seat of the tumor, and have brought certain
symptoms and the modifications they undergo into connection
with it. The pressure effort of the tumor, however, is not here-
with exhausted. Other organs, which are not embedded, like
the brain, in a stiff, unyielding capsule, may escape the pressure
caused by an increasing growth. In the case of the brain, every
considerable diminution of the space it occupies must influence
the entire organ. At first this increased intracranial pressure
exhibits itself by displacement of movable substances. In this
way the liquor cerebrospinalis passes in great quantities between
the inner and outer sheaths of the optic nerve (Schwalbe), and
by its pressure gives rise to those ophthalmoscopic appearances
which we see so early and so constantly ' present in cases of
cerebral tumors.

Again, in consequence of the same pressure, the quantity of

1 Annuske, Graefe's Archiv. Vol. XIX. Part III. p. 165.
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blood in the brain, and the rapidity of its circulation, will be
altered ; and, since the veins are chiefly pressed upon, more favor-
able conditions are evidently given for the secretion of the liquor
cerebrospinalis. It will sometimes, then, be necessary to watch
for symptoms of cerebral anzmia, as well as of hydrops ventri-
culorum.

Meningitis, finally, may modify the complex symptoms.

A.—Disturbances of the Psychical Functions,

The opinions held concerning the constancy and intensity of
these disturbances vary very much—less so, however, concerning
the kind of the symptoms. For our part, we agree with those
(Friedreich) who accept the occurrence of psychical disturbances
as the rule rather than the exception. Unfortunately it has been
too much the custom in psychological medicine to adhere closely
to a well-defined schema, and to deny the existence of psychical
disturbances unless these happened to agree with the group of
symptoms corresponding to some distinct species of disease.
If the psychical qualities of a patient suffering from cerebral
tumor be analyzed, and a careful comparison made of the former
with the existing mental condition, certain symptoms of mental
disturbance will be discovered in most cases where the tumor
is a growing one. There will be observed, in the first place,
a diseased alteration of the so-called mental disposition, or of
the mode of reaction of our most central (psychical) conductions.
In cases where the cerebral tumor is of large size, the psychical
reaction is retarded, and the disposition depressed ; the patients
are silent, care for nothing, and gladly withdraw from any
intense mental stimulation. This seclusion and want of energy
often increase to a continued melancholy. The patients are
complaining, cross, and lachrymose.

In other cases one finds the power of reaction easily ex-
hausted, the disposition changeable. A ftrifle will make the
tears flow abundantly, and at the next moment something
equally unimportant will win a smile from the sad face. The
patients are quite powerless to resist the influence of external
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impressions, and in this respect remind one of the similar con-
dition which exists in persons affected with the paralytic form
of insanity. A prevalently gay humor is very rare with these
patients.

Unmistakable disturbances of the intellect take place, espe-
cially with large tumors. The inability to work up and fix men-
tal impressions, and to reproduce and combine former ones,
develops itself parallel with the growth of a large tumor. The
patients themselves, when reminded of their weakness of memory
in regard to some recent event, are often unwilling to admit this,
and plead a momentary indisposition or some other trouble as
the cause of their forgetfulness. Sometimes the disturbance is
characterized by the disappearance of certain fields of thought
and certain ideas ; sometimes again there seems to be no dearth
whatever of ideas, but the power of expressing them by the
right word is wanting. This is the opposite of what Goethe
puts into the mouth of Mephistopheles concerning the science of
theology : “Denn eben, wo Begriffe fehlen, da stellt ein Wort
zur rechten Zeit sich ein.” If some one utters the desired word
in the presence of such a patient, he will generally repeat it, and
for the most part too with considerable alacrity. When, there-
fore, the strong peripheral irritation from the auditory nerve is
added to the desire emanating from the gray matter of the brain,
the obstacle to the central conduction is overcome and the com-
bination of the word is rendered possible. In discussing this
matter, we do not wish to encroach upon a subject, which
will be treated of more thoroughly in another place; but we
must bring one fact prominently forward —namely, that the
condition referred to, the aphasia, is constantly present when
a tumor is situated on the left side, in the region of the island
of Reil (claustrum), and extends as far as the second or third
JSrontal convolution. There occurs here, then, for the conduc-
tion originated in the great convoluted surface of the corti-
cal gray matter of the brain, a looping together, recurrently, of
the conducting paths, the integrity of which is indispensable for
speech. It has often been a subject of discussion upon what the
preponderance of the left hemisphere over the right depends.
Without wishing to go further into the question here, we may
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remind the reader that, even before we learned to name objects
with words, we were wont to indicate them by pointing with the
right hand ; that we learned spelling by aid of pointing with the
right hand ; that, later in life, when we wish to give short com-
mands, instead of explaining them by words, we often merely
make a motion of the right hand ; that, when we wish to ex-
press ourselves very distinctly, we accompany and illustrate our
speech by motions of the right hand ; and, finally, in place of
spoken words, we so frequently make use of written ones, again
by aid of the right hand. All these motions of the right hand,
originating in the gray matter—and which we might call
speech by the hand, and which at an early period of our life
existed as speech—can only have their origin, according to
the anatomy of the parts, in the gray substance of the left
hemisphere. Impulses accordingly originate here which are
habitually reflected to the motor nerves of the right hand. Is
it then absurd to say that the conductions, which at a later
period undertake the reflection of the same excitations from
the gray matter to the special apparatus of speech, should fol-
low, at least for a considerable distance, the paths which have
already been employed for a similar purpose? Certainly not.
Be this, however, as it may, so much is certain, that disturb-
ances of conduction in the region referred to produce aphasia:
how extensive these disturbances must be, however, is most dif-
ficult to define. At page 240 a woodcut has been introduced
representing a large tumor, which has partly destroyed, partly
displaced the frontal and parietal lobes (especially the anterior
central convolution), as well as the nucleus lenticularis, claus-
trum, ete. For six months before death complete paralysis of
the right side and aphasia had existed. With this case, in which
there were such extensive evidences of disease, we would compare
another case of aphasia, in which apparently only insignificant
material lesions had taken place. A youth of nineteen years, suf-
fering from well-marked pulmonary tuberculosis, became aphasic
nine days before his death—appearances of meningitis and slight
hemiplegia of the right side having previously set in. The
autopsy showed two tubercular tumors—one the size of a bean,
the other as large as a pea, sitnated close to each other, between
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the second and third frontal convolutions. They appeared
somewhat on the surface, and pressed upon the corresponding
gyri. Were they alone the cause of the aphasia? Certainly
not. For, in the first place, they were of older date; and, in
the second, the fresh meningitis tuberculosa had produced its
deposit chiefly about the left frontal lobe and in its sulei and
along the blood-vessels as far as the island of Reil, and the de-
velopment of the aphasia was no doubt connected with the origin
of this inflammation. Great care is consequently necessary
where precise localizations are attempted.

Disturbances of the intellect increase more and more, of
course, under the influence of the rapid growth of a tumor, of
the destruction and modified irritability of the central com-
ducting paths ; mental action becomes constantly more limited,
and imbecility establishes itself. Should somnolence and coma
be added, one may expect that the final scene will be brought
about by cerebral pressure and hydrocephalus. Besides this, to
a certain extent, ordinary course of symptoms, there are always
cases in which extraordinary disturbances appear. Sometimes
the patients are affected with illusions—as, for instance, that
in which they imagine themselves followed by some one who
has an ill-will towards them ( Vezfolgungswakn)—or, more rarely,
they imagine themselves to be great people (Griossenwalkn).
Again, maniacal states will occur, now and then, in the course
of the disease, or derangement of the mental organs may display
itself from beginning to end.

Hallucinations are more uncommon than one would perhaps
be inclined to suppose, and they rarely have any value as an
aid in the diagnosis.

On the other hand, it is worth calling to mind that Friedreich
observed excessive sleepiness to be a chief symptom in a case of
cerebral tumor.  'We have also observed the same thing in a
case of glioma of the parietal and occipital lobes.

B.—Disturbances of the Nerves of Sense.

The olfactory nerve, which is situated most anteriorly, will be
chiefly injured by tumors at the base of the brain, in front of
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the optic chiasma. Inasmuch as the sense of smell is not very
well developed in man, and varies in its acuteness in different
individuals, and inasmuch as disturbances of it, in consequence
of habitual colds in the head, ozena, polypi, etc., are very com-
mon, weight can only be attached to a monolateral or double-
sided disturbance of this sense, when the ordinary causes of it
can be excluded and other symptoms of cerebral tumors are
present.

Of much greater import for us is the condition of the optic
nerve. We have here amblyopia and amanurosis, as the cause of
which the ophthalmoscope shows (A. von Graefe) the choked
disc or congestion papilla (Stauungspapille) and neuroretinitis,
and attention must be specially directed towards contractions in
the field of vision.

Decrease in the acuteness of vision, even complete blindness,
is not only very frequent in cases of cerebral tumors, but also
often one of the first symptoms. Upon the basis of a very dili-
gently collected, complete compilation of cases, Annuske?® arrives
at the conclusion ‘“ that optic neuritis is almost without excep-
tion a constant attendant upon cerebral tumors, and consequently
occupies the first rank among all the symptoms of intracranial
neoplasms.”

So long as the absence of the choked disc in cerebral tumors
is regarded as a rare occurrence, as other ophthalmologists also
consider it to be, one cannot value the importance of the symp-
tom in question too highly, nor be insensible to the duty of
subjecting ¢‘ suspicious disturbances of sight*’ to a careful oph-
thalmoscopic investigation. It does not concern us here to enter
into a description of the ophthalmoscopic picture, to paint the
swollen, opaque, and imperfectly defined optic papilla, with its
fine arteries, and broad and tortuous veins ; it is of more impor-
tance for the comprehension of the appearances, to remark that
we have to deal here with a degenerative process in the nervous
elements, in which the increase of the intracranial pressure plays
a chief part.” If, namely, in consequence of the development of

! Graefe's Archiv. 19. Vol. IL. Part, p. 165.
* Manz, Deutsches Archiv fiir klin. Med. Vol. IX. p. 830. Michel, Archiv fiir Heil-
kunde. 1873. XIVth year, p. 39.
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an intracranial tumor, the pressure within the cavity of the skull
be increased, the fluid between the sheaths of the optic nerve,
which communicates (Schwalbe) with that in the subdural space,
will become dammed up, and the optic nerve at its place of en-
trance into the globe will become incarcerated, and will undergo
an cedematous swelling at this point, which, no doubt, hastens
disorganization in the prolongation of the nerve.! Of course, this
form of disturbance of vision, one of whose characteristics is that
it affects both eyes simultaneously, although perhaps not to an
equal degree, is not the only kind which is found. Lesions in the
region of origin of the optic nerve, as well as interruptions in the
tractus opticus and optic chiasma, carry with them, naturally,
the most serious consequences for vision. It is chiefly when
tumors implicate the tractus opticus and chiasma, that contrac-
tions in the field of vision and bilateral hemiopia make their ap-
pearance ; and these symptoms are most important for us, for it
is by a precise investigation of them, combined with a considera-
tion of any existing disturbances in the functions of other cere-
bral nerves, that we may succeed in localizing tumors at the base
of the brain with accuracy. It is in this respeet worthy of obser-
vation that later investigations of Mandelstamm® and Michel ®
have shown a complete decussation of the optic nerve-fibres in the
chiasma, and in consequence of this the diagnostic interpretation
of the various forms of hemiopia—of which we shall speak further
on—has considerably gained in accuracy. Moreover, in the in-
terest of the differential diagnosis, we must not omit to refer to
what Michel says with regard to the changes which take place in
the recessus,* which penetrates from the surface into the optic
chiasma, and communicates with the infundibulum and with the
cerebral ventricles. ‘“As soon as a quantity of fluid has col-
lected in the ventricles, in consequence of the existing communi-
cation, it will pass into the recessus above the chiasma; the

! In what manner the changes in the prolongation of the optic take place, is a ques-
tion upon which authors are not agreed, That the choked disc may go back in con-
sequence of retrogressive changes in the intracranial tumor, is, on the other hand,
generally admitted.
* Graefe’s Archiv. Part IL p. 89. 2 Graefe's Archiv. Part IL p. 50.
41oc. cit. p. 8.
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amount of fluid present in the recessus will then simply depend
upon the quantity of the fluid present in the ventricles, and upon
the pressure under which it rests; and then again, in turn, the
interruption in the functions of some or all of the fibres of the
optic nerve will be more or less complete in proportion to the
amount of fluid present in the recessus and to the pressure to
which it is subjected.”

Michel then relates the case of a child, eleven months old,
in which, in consequence of a high degree of hydrocephalus
internus, the recessus was greatly distended, and contained a
quantity of fluid. According to the same author, an amaurosis,
occurring suddenly and in both eyes simultaneously, or quickly
following upon each other, may be referred to the condition men-
tioned above. The functional disturbance may be subject to
considerable fluctuations, and may even quite disappear under
certain circumstances. The post-mortem examination, he says,
furnishes for the most part only a negative result.

Subjective sensations of light are not rare, and diplopia be-
longs to the more common symptoms of cerebral tumors. It
makes its appearance of course most constantly with tumors
situated at the base of the brain, which encroach upon the origin
or course of the third, sixth, or fourth pair, and is then usually
the forerunner of persistent strabismus.

The pupil, in cases of developed intracranial tumor, is usu-
ally dilated, often very much so, and reacts but feebly to light.
In many cases the pupils are of different sizes in the two eyes.

Disturbances in the sense of learing are rarely to be regarded
as genuine symptoms of cerebral tumors ; they occur otherwise
so frequently. And even complications, with disturbances of
conduction in the region of the facial nerve, cannot be taken
seriously into account, owing to the peculiar course it runs and
the various accidents to which it is exposed on its way. But
if other tumor symptoms should also appear, particularly paral-
yses of other cerebral nerves, then diminution or loss of hearing,
or even tinnitus, in one or both ears, may become of considerable
value for the diagnosis.

Alterations in the sense of taste, particularly unilateral ones,
are present, without doubt, in some cases of cerebral tumor,
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although they often are difficult to define distinctly. We have at
present under observation a case in which, besides altered sen-
sation of the left side of the face, a distinct sense of taste seems
to be wanting in the left side of the tongue ; at the same time the
unfortunate individual is so apathetic and out of temper, that we
must admit the possibility of his standing the various tests of
taste with another result, were he capable of greater attention.
All kinds of subjective perceptions of taste, such as metallic,
bitter, ete., are here very common, as in all affections of nerves.

Hyperasthesia and anesthesia, in cases of large intracranial
tumors, but especially where they are growing rapidly, belong
to the most common symptoms.

Headache must be mentioned first in this connection. For the
most part it occurs all the more constantly the quicker the tumor
grows and the closer it approaches the meninges. Its violence
varies from a sensation of weight and tightness in the head to
the most insupportable paroxysms of pain. Remissions of the
pain are generally experienced, and occasionally may even
assume a decided intermitting type. In cases where frontal
headache prevails, it frequently occurs that, if asked to localize
the position of greatest pain, the patient indicates the precise
spot of the skull under which at the autopsy the tumor will be
found. Sometimes also such a spot may be discovered by its
great sensitiveness upon pressure and percussion, as also in
coughing and laughing.

Closely counected with headache, are other forms of hyper-
@sthesia, which form the transition to the so-called ansesthesia
dolorosa. We meet here, then, with the combination between
drritability and paralysis, which we shall find again upon the
motor territory.

In this connection, the trifacial nerve claims our first atten-
tion. Tt is frequently the seat of painful affections, which have
nothing to do with cerebral tumors ; but when all three divisions
are simultaneously affected, the possibility of an intracranial
tumor existing should be all the sooner taken into consideration.
And this possibility will be increased to probability if, on the
painful side of the face, sensation can be shown objectively to be
diminished, and, in addition, if disturbances of other cerebral
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nerves are present. The intensity of the facial pain, which is
chiefly a symptom of tumor at the base of the brain, is of course
very variable, according to the special relation of the neoplasm
to the nerves in each case. The quality of the sensation varies
also; and besides the distinetly painful paroxysms, there may be
feelings as if the part were swollen, numbness, formication, itch-
ing, ete.

In other parts of the body, too, anzesthesia proper is ushered
in by abnormal sensations in the corresponding side of the body.
Numbness, wandering pains, and formication, alternate with each
other, before a distinct diminution of the power of feeling be-
comes evident, but they do not always cease even when this has
become established. Hyperasthesia and an@sthesia occur almost
always upon the opposite side from the tumor ; those only which
lie quite close to the foramen magnum may make an exception
to this. Neoplasms, occupying the cerebellum only, seem not to
produce the usual disturbances of sensation ; but they affect the
so-called ““muscular sense’” all the more. An uncertain stagger-
ing gait belongs to the most constant symptoms of cerebellar
tumors. We had under observation for a length of time a
patient, aged thirty-seven years, in whom, besides well-marked
symptoms of pulmonary tuberculosis, there was intense pain at
a spot situated below and to the left of the protuberantia occipi-
talis externa, but with this exception there was no disturbance of
sensation. The patient tottered greatly when he stood, and,
upon closing his eyes, he fell at once. The autopsy demon-
strated, in the left hemisphere of the cerebellum, a tubercular
tumor the size of a pigeon’s egg, which was attached to the
dura mater for a considerable extent.

Hyperasthesiz in the sphere of the sexual appetite have also
been brought into connection with neoplasms in the cerebellum.
There have indeed been cases enough of such disease in which
excesses in venere, or an insatiable propensity for masturbation,
have been noted. At the same time, how often has this symp-
tom been wanting with cerebellar tumors, and how often are such
tumors absent while these symptoms are present !

Vertigo belongs to the most frequent, and often to the
earliest, symptoms of cerebral tumors, and appears with varying
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intensity. Sometimes the sensation is that of falling forwards
or backwards, sometimes that of rotatory motion. There is
no doubt that these different forms of vertigo can be brought
into relation with either irritation or paralysis of certain dis-
tricts of the central nervous system ; but it is very difficult, in a
given case, to indicate the precise region in which the lesion is
situated. This depends upon the alterations in respect of irrita-
bility and blood supply, which an intracranial tumor can give
rise to, not only at its seat, but also at a great distance off. In
case of cerebral tumor, vertigo presents itself either in the form
of transitory attacks, which recur in shorter or longer intervals,
or it may be continuous, so that the patients cannot walk with-
out tottering.

C.—Disturbances of Motion.

COramps, or epileptoid attacks, are among the common symp-
toms of cerebral tumors. The seat and size of the latter deter-
mine the occurrence of these symptoms in a less degree than
one might be inclined to suppose. The irritations to which the
neoplasm gives rise, accumulate and are discharged—whether
directly or indirectly by means of the vaso-motor nerves, is of no
consequence here—in the form of clonic and tonic contractions of
all the different groups of muscles during an interval of un-
consciousness. In the absence of other symptoms, we regard
such an attack as a simple epileptic fit. But the picture pre-
sents itself in another light, when the cerebral tumor, which
has given rise to the fit, is large or occupies positions in the
central nervous system, which represent special centres of mo-
tion.

In such a case it may be found that these cramps make their
appearance, for the most part, unilaterally, and in special groups
of muscles, and that in these same groups of muscles, partic-
ularly after the fits, paralysis gradually appears. Here, then,
we have again the combination of irritation with paralysis. It
is, however, by no means true that the cramps run always in
the established groove of an epileptic fit. The most different
lhyperkineses come under notice ; and sometimes here and there,
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in distinet groups of muscles, an isolated, convulsive motion
makes its appearance, like a flash of lightning, after which
equally limited clonic or tonic contractions follow at one time,
while at another a tremor will continue for hours in the same
motor region.

‘With regard to the different groups of muscles which may
become the seat of irritation or paralysis, it is all the more im-
portant to define them accurately, inasmuch as it is chiefly upon
the basis which they afford that conclusions as to the position of
the neoplasm are arrived at. Anatomico-physiological consider-
ations—to all of which it would be impossible for us to refer
now—are here, of course, the criterion. We shall consequently
confine ourselves to the following observations: The paralyses
consequent upon cerebral tumors are mostly hemiplegi, and in
respect of their intensity and progress, they present by no means
a constant relation. Often when their presence is but slightly
indicated, they become, in the course of a night, very much
increased, and often, when apparently undergoing a cure, they
become more pronounced again after an epileptoid or apoplectoid
attack. In fact, such an attack is sometimes nothing else than
a true apoplexy; in consequence of retrogressive changes in the
tumor a hemorrhage has taken place within it. Of course the
paralyzed muscles, after such events, go through very much the
same changes as those which are the result of a continued rest;
they gradually atrophy. Nevertheless, their irritability for both
kinds of currents remains for a long time, and only in very old
cases does it display a distinct diminution. A fact, too, worthy of
note is, that permanent contractions are by no means common.'
The reflex activity exhibits no peculiarities which can be utilized
for our purpose. Paralysis of the face lies very frequently upon
the same side as that of the body, which would, accordingly,
localize the tumor in the opposite hemisphere.

In other cases an alternating paralysis is present in face and
extremities, and then the facial muscles, in respect of their irrita-
bility, may behave like peripherically paralyzed muscles ; while
in other parts of the body, in paralyzed regions, almost normal

! They are most common when the corpus striatum is the seat of the neoplasm.
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irritability prevails. This condition of affairs indicates that the
neoplasm has injured the cerebral nerves in their course, but
the motor fibres of the extremities intracerebrally, consequently
above the decussation. The tumor lies, therefore, upon the
side of the facial paralysis, at the base of the brain, not far
from the middle line. The condition of the third, fourth, fifth,
sixth, and seventh pairs of nerves, which arise from the brain,
one behind the other, determines still more accurately the local-
ity of the tumor.

Paraplegia is a symptom of those tumors which either occur
in the middle line, or are multiple, or attain such a size that
they, either directly or indirectly, affect both hemispheres. We
therefore have to reckon paraplegia among the other terminal
symptoms of simple tumors. Paralysis of the bladder goes
hand in hand with paraplegia.'

Functional disturbances in individual groups of muscles in
the face and in the extremities demand our attention all the
more, from the fact that Fritsch and Hitzig have lately en-
deavored to demonstrate centres of motion in all directions on
the surface of the brain, both experimentally and by means
of clinical observation (Hitzig); and for this purpose the records
of cases of tumors occurring in the cortical substance have been
appealed to for aid in elucidating the theoretical and practical
questions still at issue on this subject. We are at present
unable to adopt the proof which Hitzig* has offered by aid
of a clinical case, and with all reserve, for the motor points
upon the cerebral surface. We will give our reasons for this in
a few words, referring at the same time to the case alluded to,
because just here such an analysis is doubly in its place. The
patient, in Hitzig's case,—a French soldier, aged twenty,—was
grazed by a musket-ball upon the right side of the head, on the
10th of December, 1870, at Orleans. Subsequently the wound
took on a bad appearance ; and later on—on the 3d of February,
1871—without any symptoms worth naming having been ob-

1 Disturbances in the function of the bladder are generally observed in conjunction
with neoplasms at the base of the brain and in the cerebellum.
* Hitsig, Untersuchungen iiber das Gehirn, page 115.
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served, the bone was found to be bare at a point from five to
eleven centimetres above the external auditory meatus. Some
healthy granulations were present in the neighborhood. On
the 4th of February—that is, about two months after the in-
jury—cramps made their appearance in the region of the left
side of the face, in the tongue, in the sterno-cleido-mastoid, in
the anterior muscles of the neck and the respiratory muscles,
and in the orbital muscles, ete. (‘‘ there were others which did
not admit of investigation’’), which were often repeated, with
various modifications, and were accompanied by partial paresis
of the facial and hypoglossal nerves. On the 10th of Febru-
ary the man died. At the spot mentioned above, where the
bone lay bare, the autopsy demonstrated necrosis of a portion
of the external table, four by two centimetres in size, with a
well-marked line of demarcation all round. The bone at the
corresponding part of the inner surface was of an abnormal
color, and a bit of the vitreous table, as large as a lentil, was
found almost quite detached, and bathed in pus. Precisely
opposite to this point lay an abscess, the depth and. size of the
opening into which amounted to one and a half by two centi-
metres. In its neighborhood the cerebral substance was soft
and the veins contained pus. The whole right hemisphere
down to the base was of a blue-gray color, while the left hemi-
sphere was red. The pia mater and dura mater were covered
with thick pus. In the right hemisphere there were numerouns
minute hemorrhages. These were the most important points
of the case. There are two epochs in its history: the first,
from the day of the injury, 10th of December, to the 3d of Feb-
ruary, during which, notwithstanding a wound of the skull,
which had considerably injured the bone, no cerebral symp-
toms are noted; and the second, in which those symptoms set
in with great violence, and ended in death within six days. In
the same way we find in the brain two different conditions, cor-
responding to the course of the symptoms: the cerebral abscess,
with progressive destruction of the surrounding brain substance
consequent upon the injury, which remained latent until the 4th
of February ; and a severe purulent meningitis, the result of the

abscess, which chiefly affected the right hemisphere, and ended
VOL. XIL—17
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fatally on the sixth day. Hitzig, however, does not arrive at the
same conclusion. He is inclined to bring the localized symptoms
of irritation and paralysis into connection with the abscess and
its position, regarding the latter as the cause of the former, and
employs the case as a proof that the centres for the affected
territories are to be sought in the neighborhood of the abscess.
Having said thus much about this case, let us pass on to the
experiments of Fritsch and Hitzig, the importance of which, for
the function of the individual parts of the brain and consequently
for us, is not to be doubted. Both experimenters have found
that in dogs, monkeys, etc.,
there exist comparatively cir-
cumseribed points, on the cere-
bral surface, of which the most
" localized possible' irritation
calls forth certain motions in
certain groups of muscles, and
of which the extirpation pro-
duces paralysis in the same
motor territories. We cannot
of course enter into a descrip-
Xy %, Cenire tion of the regions in question,
or tho motions of the bt yet we would not like to

omit laying before the reader
a representation of their position. We consequently give a
copy of Hitzig’s drawing of a monkey’s brain, with the points in
question marked upon it.

It may be objected that these facts, obtained by observation
upon monkeys, cannot be transferred to the human brain.
Hitzig has disarmed this objection as far as possible. It is,
indeed, sufficient to cast a glance at the surface of the human
brain, in order to recognize the analogous positions of the same,
and to arrive at the conclusion that the ascertained points in
the monkey’s brain would in the human brain fall in the neigh-

mouth, tongue, and jaw

1 Might not the localized irritation produce contraction of those vessels which pass
deep into the brain, and thus transmit the irrtation to other territories of conduction ?
Vide also the and ions of Hitzig, L. Hermann's commu-
nications disproving them in Pfliger's Archiv, Vol. X., p. 77.
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borhood of the anterior central convolution. To simplify this,
we insert also Hitzig’s drawing of the human brain (after Ecker).

The lettering has the same significance as in the preceding
figure. A, anterior central convolution; B, posterior central
convolution.

It is evident that clinical observation may contribute very
materially towards arriving at a decision with respect to these
facts, which are of such consequence for cerebral pathology.
The result, however, of the investigations previously made by
Nothnagel does not inspire us with too sanguine hopes in this
direction. Nothnagel produced disturbances of motion in rabbits
by making deposits of chromic acid at points analogous to those
of Fritsch and Hitzig, and thus destroyed the corresponding
parts. The disturbances agreed partially with those observed by
the latter authors; but they were not permanent, disappearing
again after fourteen days. Hence, it would seem that in these
centres it is a question of certain associations of motor paths for
impulses arising in the gray matter, whose function, in case of
their destruction, may be undertaken in some degree by other
conducting paths which have remained intact. The practical
deduction to be made from this is, that our observations for the
purpose of localizing central nervous diseases must be as con-
stant as they are accurate.

Finally, we have here to refer to certain less frequent dis-
turbances of motion, the so-called compelled movements—for-
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ward, backward, in a circle, and rotatory movements. As the
reader is aware, such motions may be produced in animals by
injury to certain parts of the brain. Thus, Nothnagel has lately
discovered a nucleus cursorius in the corpus striatum, upon
injury of which animals rush on in an incessantly forward mo-
tion. Such compelled forward movements have occasionally
been observed in man. We have ourselves seen a boy, who
did not suffer from any localizable cerebral disease, but who
after each epileptic attack gathered himself quickly together
and hurried along as though in a wild chase for from three to
five seconds. Compelled backward movements have been more
frequently observed in affections of the cerebellum. They were
present in the case, already referred to above, of a tumor the
size of a pigeon’s egg in the left hemisphere of the cerebellum.
When the patient stood upright, he began immediately to put
one leg behind the other at a quick rate, which usually resulted
in his falling.

‘With regard to the so-called circus-movements, we are tanght
by experiments on animals that they are set up by the incision
or extirpation of the pedunculi cerebri. The animals move in an
¢, the convexity of which lies towards the side on which the
pedunculi are injured. Equally well known are the rotatory
movements, which division of the crura cerebelli ad pontem
give rise to, and which are performed towards the paralyzed
side. It is supposed in these cases that the muscles of the
non-paralyzed side are always attempting to re-establish equi-
librium, but, for want of assistance from the paralyzed side, a
curvilinear or rotatory motion is brought about. Under any
circumstances, we must bear these facts in mind in attempting
to establish the symptomatology of cerebral tumors; but it
would be very rash to draw the conclusion, for example, from
the occasional occurrence of the so-called circus-movements,
that a tumor occupies the pedunculi cerebri. The same motions
have been seen with tumors lying deeply imbedded in the
hemispheres, and have heen wanting in some which were situ-
ated in the peduncles.
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D.—Other Disturbances.

Vomiting occurs frequently with cerebral tumors, and is apt
to be associated with attacks of vertigo and headache, and may
be so obstinate that the nutrition suffers in consequence.

The bowels are generally costive in the final stage ; but some-
times the motions pass involuntarily. Towards the close of the
scene there is also trouble in emptying the bladder, the act being
performed either with difficulty or without the patient’s knowl-
edge.

In rare cases the secretions display abnormalities. A flow of
tears with lesion of the trifacial, and inosit in the urine with
tumors of the fourth ventricle (Schultzen), are among the better
known phenomena.

Disturbances of the circulation are observed only when the
position or rapid growth of the tumor, or complications, produce
an effect upon the pneumogastric. In the case of a quickly
growing tumor in the parietal lobe, we saw for a length of time
every exacerbation of the headache associated with a marked
reduction in rapidity of the pulse. On the other hand, an in-
crease in rapidity of the pulse belongs to the final symptoms.

‘With benign tumors a considerable diminution in the nutri-
tion is often absent, and may even be quite wanting in cases
of cerebral carcinomata. Frequent attacks of headache, vom-
iting, and cramps, however, usually cause the freshness of the
complexion to vanish, and give the face a sallow color, which,
especially in conjunction with facial paralysis and the usual
pained expression of countenance, indicates a severe disease.
The nutrition is affected most in cases of tubercular tumor;
although even here exceptions are seen, particularly in chil-
dren. Fever is certainly not the rule in the ordinary course
of cerebral tumors. It is found, perhaps, most commonly in
the incipient stage of tubercular tumor. Asa terminal symp-
tom, fever is not rare with cerebral tumor.

Finally, we have to mention the perforation which is liable
to take place with intracranial tumors. Tt is most frequently
seen with the so-called fungus durse matris. The tumor per-
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forates the skull, and then proliferates further upon its outer
surface, and may exhibit the pulsating motions of the brain
imparted to it. Pressure upon it sometimes gives rise to severe
cerebral attacks, sickness, vomiting, fainting, convulsions, ete.
The fungus durz matris, however, is not the only growth which
appears extracranially, but, as already mentioned, tumors which
have originated on the inner side of the dura mater may extend
through the foramina for the optic nerve, trifacial, or olfactory,
into the orbit, antrum of Highmore, or nasal meati, respectively,
and from thence give rise to all kinds of complicating symptoms.

II. Special Groups of Symptoms.
A.—According to their Course.

1. Initial symptoms, which rarely admit of a certain conclu-
sion with respect to the existence of a tumor.

Uneasiness ; ill-humor and irritability ; forgetfulness ; want of
energy.

Subjective sensations of light; momentary diplopia; diminu-
tion of vision ; commencing choked disc ; tinnitus aurium.

Headache, sometimes continuous, sometimes intermitting,
sometimes remitting ; darting pains ; formication ; numbncss,
particularly when these symptoms occur on one side only.

‘Weariness, coming on with slight provocation.

Vertigo of varying degree.

Faintings ; epileptoid attacks.

Vomiting.

2. Symptoms which are peculiar to the developed cerebral
tumors, and make good its diagnosis.

Besides the appearances described as initial symptoms, which,
as a rule, increase, we have here to mention the symptoms spe-
cially due to a localized cerebral trouble (Herdsymptome), which,
in the case of cerebral tumors, are all the more characteristic,
the more gradually they become developed and the more surely
allied forms of disease can be excluded.

Depression of spirits, amounting sometimes to complete mel-
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ancholy; more rarely maniacal attacks, mental derangement,
aphasia, sleepiness.

Diminution of mental activity.

Amblyopia and amaurosis, with the appearance of choked
disc and neuroretinitis ; inequality of the pupils ; strabismus.

Violent headache, often accurately localized.

Monolateral anesthesia, usually in the form of anzesthesia
dolorosa ; neuralgia.

Monolateral paralysis of varying degree, gradually increasing ;
jerking ; quivering ; cramps of the affected groups of muscles, de-
veloping sometimes into epileptoid attacks.

3. Terminal symptoms.

Imbecility ; total want of energy ; sopor; and comatose
conditions.

Gradual extinguishing of mental activity.

‘Widespread anzesthesia.

Very hesitating speech ; paraplegia.

Incontinentia urinz et alvi, or else retention.

Increased temperature of the body.

Symptoms of meningitis ; apoplexy.

B—Symptoms according to the Nature of the Neoplasm.

It is here sometimes difficult to draw the dividing line,
inasmuch as the neoplasms do not always maintain a con-
tinual, and still less a constantly typical growth. A slowly
growing glioma may become rich in cells, and then increase
rapidly in size; and a tubercular tumor, which at first shot
up rapidly, may undergo retrogressive changes, and become
calcified. The following observations, therefore, which suggest
some variations in the symptoms and course for the various
kinds of neoplasm, are intended only as an attempt to establish
a probable diagnosis.

The following speak for Glioma :

Commencement of the symptoms being preceded by a con-
siderable injury of the skull.

Slow progress of the symptoms, and hence relatively long
duration of the illness.
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Tsolated occurrence of the tumor.
Intercurrent apoplexies.
Good state of nutrition of the patient.
The following speak for Tubercular Tumor:
Hereditary predisposition to tuberculosis.
Occurrence in childhood.
Seat in the cerebellum.
Tuberculosis of other organs.
Commencement of the symptoms, after acute febrile dis-
eases—for instance, measles.
Intercurrent febrile paroxysms (7), with increase of the
cerebral symptoms.
Multiple occurrence.
Complication with meningitis.
Absence of apoplexies.
The following speals for Carcinoma :
Rapid progress of the symptoms.
Solitary (cerebral) occurrence of the neoplasm.
Perforation of the bones of the head.
Carcinoma (or melanosarcoma) in other organs.

Proof of infection or invasion, furnished by the history and
by other manifestations, speak for gummata or echinococci;
these subjects, however, have been treated in another volume of
the Cyclopzdia.

C.—Symptoms according to the Situation.

We would here recommend all possible caution, and would
remind the reader of what we have already said about the depend-
ence of the symptoms of tumor upon so very many conditions,
which even at the autopsy remain unexplained. In the first
place the nature and extent of the symptoms will depend more
upon the mode in which the tumor affects surrounding parts than
upon any other one thing. How can one with propriety compare
slowly growing neoplasms, which scarcely injure nerve paths,
lying in actnal contact with them, with such as destroy entire
territories of the central nervous system in their rapid march ?
And of what use are the most extensive statistics, when both
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quickly growing and retrogressive tumors of the same locality
are classed as equivalents in respect of their symptoms? If,
then, in spite of this, we collect together, below, the symp-
toms of {umors according to their position, we shall endeavor to
employ the most similar cases, and, before all, not to differentiate
too minutely. It will of course be understood that the general
symptoms of tumors are to be added to those set forth under
the different headings.

1. Twmors situated close to the convexity.

As here a direct advance of the tumors towards the meninges
takes place, they are usually attended by considerable headache,
which may be sometimes precisely localized. Paralyses and
disturbances of sensibility are not generally well marked, wide-
spread, or persistent, while epileptoid attacks are more frequent.

Frontal Lobes: psychical disturbances, occasionally passing
over fo the condition of exaltation.

Frontal headache, disturbances of the sense of smell, scarcely
any disturbances of sensation or motion. If the neoplasm ex-
tends over to the second or third frontal convolution of the left
side, aphasia makes its appearance.

Case I

1. P., aged forty-nine, from Bonn, is said to have suffered from vertigo and
cramps in early youth, but subsequently to have become healthy and well de-
veloped. When twenty-one years of age, however, another attack of vertigo is
said to have occurred. Since 1843 the patient has been married, and the following
particulars were communicated by his wife. She says that her husband has always
been excessively stupid, allowing himself to be made a fool of in all directions
—a statement which I have had confirmed from other sources. Ten years ago a
violent bleeding from the mouth and nose took place, in consequence of which
a very bad-smelling nasal discharge was developed. Frontal headache, especially
of the left side, and attacks of giddiness, exhibited themselves now and then,
while still the patient carried on his daily labor with his usual diligence. In
October, 1864, a small tamor, the size of a small pea, appeared in the inner and
upper angle of the left orbit. It was painful on pressure, and became gradually
larger. The eye became pushed more and more outwards. In February, 1865,
the patient suddenly ceased working, with the observation that he could work
no longer, for everything scemed confused before his eyes. He remained con-
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stantly in his room, and could not be induced to undertake even the lightest
occupation. Shortly after he had recovered from a three weeks' attack of jaun-
dice, repeated Dleedings from the nose occurred in the middle of March. The
patient began to perform all sorts of absurditics, loosened the panes of glass out
of the window-frames, remained often for hours standing on the same spot, and
spoke little. Frontal headache, particularly towards the left, was constant during
this time. In June the patient often lit a candle in broad daylight, * because
it was too dark in the room.” The appetite and other functions were regular,
the bowels alone being somewhat constipated. Barly in August T was requested
to see the patient for the purpose of giving an opinion concerning bis mental
state.

Status prasens.—The patient is of middle stature, sallow complexion, with
rather pale mucous membranes ; panniculus adiposus moderately developed ; mus-
cular development strong; skeleton powerful; head small, dolichocephalous;
forehead very narrow, low, and retreating. In the inner upper angle of the
orbit, a tumor, of the size of a large hazelnut, is situated. It has an uneven
surface, is moderately hard, is painful on pressure, and is not movable upon
the inner wall of the orbit from which it grows. The skin covering it is but
slightly movable. The left eye is dislocated considerably outwards; the right eye
also deviates outwards, without any mechanical reason being apparent in the orbit.
The pupils are rather dilated, and react sluggishly and imperfectly; a difference
between them cannot be noticed. The acuteness of vision is greatly diminished—
the patient not being able to count fingers at a distance of two fect. While this
test is being made, the patient becomes stupid and confused, and further exami-
nation must be desisted from. It can only be added that the simple inspection of
the eyes does not detect any great alterations in the refracting media. The
mouth is but slightly drawn down to one side; tongue straight; speech slow but
not hesitating; lungs and heart without any anomalies worthy of note; belly
somewhat drawn in; bowels rather confined ; muscular action slow but powerful ;
gait slow. No anwmsthesia can be found anywherc.

The patient speaks little; gives replies to questions slowly; and does not usually
keep to the point, but clothes his answer in general remarks. Notwithstanding the
consciousness of his destitute condition, a certain amount of self-cstcem pervades his
entire conversation, manifesting itself especially in the unboundedness of his wishes.
Sometimes, too, while he sits vacantly gazing before him, he makes motions with
his fingers, which are easily recognized : “he counts money.” Notwithstanding the
most careful investigation, I could not ascertain that any hallucinations of sight or
hearing were present.

The patient suffers from continuous headache, and complains of it most in the
right side of the forchead. In other respects he does not complain of painful or
perverted sensations.

Upon the basis of the above, I gave it as my opinion that the patient was
laboring under a disturbance of intellect, caused by a tumor which was connected
with that situated in the inner and upper angle of the left orbit.
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1 saw the patient in the beginning of September, and again in the middle of
the same month.

He spoke hardly any, remained always in bed, passed everything under him, and
presented in general the picture of a complete break-up. On the 234 of September
the patient is said to have had convulsions, which commenced on the left side, and
gradually extended to the right. Since then he has remained in a soporous con-
dition. On the 25th of September, towards evening, death took place.

"The post-mortem examination was made by me on the 26th of September, twenty-
two hours after death.

Cavity of the skull: Calvarium tolerably closely adherent to the dura mater;
moderately thick ; in the region of the frontal eminences quite sclerosed ; and at
the right, four and a half lines, at the left, six lines thick.

Dura mater anemic; along the sinus longitudinalis, slight Pacchionian granu-
lations. In the longitudinal sinus a coherent blood clot of about the consistency
of fat pork. On th2 inner surface of the dura mater, which has been removed
at the level of the section through the skull, there appear upon the right side
and anteriorly, about two inches from the middle line, abrupt tumor masscs
slightly adherent to the pia mater, which in the centre have a thickness of
three lines, and are of a grayish-red appearance. The surface covered by
these masses is triangular in shape; the base, situated at the section through
the dura mater, being three and one-quarter inches long, and the height two
inches. The external surface of the dura mater is quite smooth. The pia mater is
only slightly injected, but extremely aedematous. At the place where the tumor
masses, situated on the inner surface of the dura mater, are adherent to it, it has
assumed a tendinous opacity. The brain is free of blood, tough, and contracts on
the cut surface. The gray substance is but slightly developed. The left ventricle
is greatly dilated, and partially filled with clear serum. Upon the right side and
anteriorly the white substance is considerably discolored. The right lateral ven-
tricle is not so dilated as the left. The anterior cornu is wanting ; but, instead of
it, the ventricle is divided transversely by a highly vascular septum, which proves
to be an inversion of the ependyma. This inversion is produced by a very vascular,
irregular tumor situated upon the surface of the right anterior lobe, which is distin-
guished from the brain substance by its greater hardness, and is immediately sur-
rounded by a zone of grayish gelatinous tissue. In order to make out accurately
the relation between this tumor and that in the orbit, the scalp was now dissected
off as far down as the commissures of the eyelids in front, and behind down to the
neck, and a section made almost horizontally with the saw from the root of the
nose towards the ephippium. By the aid of two other lateral vertical sections, the
preparation was obtained which T exhibited in the Lower Rhenish Physiological and
Medical Society. Before T deseribe it, a few words on the parts left below that
horizontal section. The perforated plate of the ethmoid is completely destroyed.
Tn its place there lies a tumor about the size of a large hazelnut, the cut surface of

which presents a marrow-like appearance; a part of this tumor also extends into
the left superior nasal meatus.
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The nasal septum has been pushed greatly to the right by the tumor. The
lamina externa of the perforated plate has been pierced on both sides by tumor
masses, which on the right have formed a narrow tumor along the posterior half of
the inner wall of the orbit.  On the left the w

nut-sized tumor situated along the
inner wall of the orbit has been partially removed with the preparation. The eye
has been displaced considerably outwards by it. The optic nerve follows an arched
course around the tumor.

Our preparation exhibits the following conditions of the parts: A tumor, the
size of a large walnut, is situated slightly to the right of the middle line, ex-

ternal to the dura mater, at a spot corresponding to that where the right olfactory
bulb always lies. This tumor is intimate

adherent to the dura mater over a
surface which would be covered by a shilling. The new-growth has a mesh-like
appearance, is of a grayish-red color, and rather soft. Between this tumor and the
Done there is a quantity of creamy pus. The vitreous table of the frontal bone,
and the erista galli of the ethmoid, are completely destroyed, so that the frontal

sinuses are opencd over a space two inches in breadth, by one and a quarter inches
in height. The bone, which has been absorbed in places to a depth of one and
a half lines, is partly rough, and partly covered with connective tissue. On the
inner side of the dura mater, separated from the above tumor by some very fine
tendinous remains of this membrane, is found the previously mentioned tumor,
with uneven and highly vascular surface, and of tolerable consistence. It is
three inches long, two and three quarters inches broad, and two and a quarter
inches high, and fills the right anterior fossa and a large portion of the left,
so that the falx cerebri and the left anterior lobe of the brain are considerably
displaced outwards and backwards. The surface of the tumor has a reticulated
appearance, and upon the section it has a marrow-like appearance. Here and
there in its centre there are yellowish spots. Upon the inner surface of the dura
mater, in the neighborhood of the tumor, masses of the new-growth are deposited
four and a half lines deep, which sprout up at intervals, and present those
abrupt elevations already described. The dura mater is smooth on its outer surface ;
where it covers the tumor. it has the appearance of an cxternal layer of the growth,
and can be distinguished from the latter by the white margin which it presents
upon a section ; it may even be separated from the tumor with ease.
— Obernier, Virchow's Archiv. Vol. XXXVI. p. 155.

Parietal lobe: Slight hemiplegia and unilateral disturbances
of sensation, which are the more pronounced the deeper into the
brain the neoplasm penetrates. Disturbances of motion in certain
groups of muscles are to be looked for. We have referred to
these in the sense of the experiments of Fritsch, Hitzig, Noth-
nagel, and Ferrier. When the tumor extends towards the region
of the left island of Reil, aphasic disturbances may be expected.
(See the drawing on page 240, and the case briefly detailed there.)
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Posterior lobe: Diffused headache ; except the disturbance
of vision, deterioration of the senses is rare; no considerable
disturbance of motion; vertigo and convulsions common.
(Nothnagel's convulsive centre in rabbits.)

2. Tumors of the base in the neighborhood of the optic
chiasma.

The disturbances which the chiasma and optic tract suffer, as
well as the other nerves springing from the base of the brain,
serve here as guides for the diagnosis.

Anterior to the chiasma nerv. optic. : Disturbances of the
sense of smell ; injury of the fibres of the optic nerve, which pass
to the inner half of the retina, and consequently hemiopia, in
which the defect lies to the outside in the field of vision of each
eye.

Symptoms of tumor of the frontal lobe.

Case IL

About a year ago, P. 8., from Godesberg, presented himself in my out-patient
form, on account of a diminution of his sight, which had come on a few days pre-
viously. The examination showed that the acuteness of vision in the right eye
=1, and in the left =}, the excentric parts of the field being normal. A slight
hypermetropia was the only thing abnormal which I could find with the ophthal-
moscope, nor did the most careful investigation detect any disease in other parts.
The nature and cause of the disturbance of sight remained at first quite unknown
to me, and T kept the patient under observation upon ncutral treatment. In four
days the vision was reduced to one-twenticth without any ophthalmoscopic change
being visible. At the same time disturbances took place in the previously unim-
paired general health. The patient complained of slight headache ; he lost his
appetite; his sleep was restless; and his pulse became somewhat rapid. From the
negative ophthalmoscopic appearances, the cause of the disturbance of vision was
evidently extra-ocular, and, from the simultancous occurrence of it in both eges,
probably also extra-orbital; while the absence of those symptoms which indicate a
‘material disease at the base of the brain, pointed to a localization of the cause at

the basis cranii.  Nothing, however, could be discovered concerning the nature of
the disease; the anamnesis let in no light on the question. T ordered the patient to
be cupped on the temples, and prescribed calomel internally. Tn five days the
acuteness of vision in both eyes was reduced to one-half, although the fields of
vision remained of normal dimensions. There was no increase in the disturbances
of the general health; there was no fever; and the strength of the patient was such
that he could be treated as an out-patient. Inow applied the artificial leech several
times, but could only observe that the vision sank rapidly to quantitative perception
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of light, until, finally, in the course of three weeks (from his first visit), it was com-
pletely extinguished. He remained in this sad state for nineteen days. On the
twentieth day return of sight to the right eye could be ascertained by aid of con-
centrated light, and two days afterwards sight began to return to the left eye in
the same way. With the return of the perception of light the general symptoms
disappeared, only that the patient was still easily tired and was not quite free from
headache. In the course of the next few days the vision increased so much that
an examination of the excentric fields could be undertaken. It showed a want of
the external halves of the fields of vision.

The transition of the existing portions of the fields of vision to the lost portions
was effected by a region, which, by a low light, should be reckoned to the latter,
s0 that then the boundary-line of the defect fell somewhat to the outside of the
fixation-point—running in the right eye in a vertical direction, and in the left diag-
onally from the inside and above downwards and outwards. Within the next
four weeks the central vision increased in the right to V=4, and in the left to
'V =4, while the defect in the excentric vision continued in the way described.

In the spring and summer, during which period T saw the patient, on the
average, once in three weeks, no alterations oceurred either in respect of the acute-
ness of vision or of the general health. He was able again to perform light house-
hold duties. In August he suffered from typhoid fever, with which his mother
and sister were attacked at the same time. This illness did not influence the

previous condition, as subsequent observation proved. Even on the 25th of
October T obtained no other than the above-mentioned results, either by an investi-
gation of the functional d or by the On the 30th of
the same month T was informed of the death of the patient, which had taken place
ten hours previously. As Twas informed by Drs. Schwann and Finklenburg, the
patient had been attacked on the 28th with symptoms of acute meningitis, which
had ended fatally during the night of the 20th. At the autopsy mext day we
found, in the first place, signs of purulent meningitis, and, further, the suspected
tumor.

Tt was about the size of a pigeon’s egg, and lay between the trunci optic, and
in front of the chiasma, and was surrounded by the optic nerve in a forked man-
ner, the nerve fibres being parted by it. Upon a section of it, an ichorous, bloody
fluid poured out. Besides this tumor, however, there was a second, situated
beneath the pons, unconnected with the first, and larger than it. Both tumors,
along with the optic nerve adherent to the first, were sent for examination to Prof.
O. Weber.  He says: “ Both tumors were sarcomata of a peculiar formation. The
larger, more posteriorly situated, and evidently oldest tumor, had raised the dura
mater, and consisted of an excessively vascular (teleangicetatic) sarcoma tissue, It
had probably originated in the cavernous sinus. Peculiar capillary formations of
different sizes projected from its surface. The smaller ones were solid, the larger
ones vesicular, owing to cysts having been formed by the occurrence of hemor-
rhages into the tissue. The second tumor, which originated in the subarachnoid
vascular tissue, and was situsted between the optic nerves, consisted of a number
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of hemorrhagic oysts held together by nucleated sarcomatous tissue. Both trunci
optici had undergone fatty degeneration, and exhibited here and there prolifer-
ation of nuclei in the neurilemma.”

— Saemisch, klinische Monatsbliitter, 1865, p. 51.

Laterally from the chiasma nerv. optic. —When the tumor
advances towards the chiasma, disturbances of function of the
optic fibrillze ; those on the side of the tumor supplying the
external half, those on the opposite side supplying the inner
half of the retina ; hence right or left-sided hemiopia.

Neuralgia and anzesthesia of the fifth nerve (generally in all
its branches) ; paralysis of the motor portion on the side on
which the tumor is situated.

Diminution of sensation and power of motion upon the oppo-
site side of the body from the tumor. (Vide case under the
heading Pons.)

Behind the chiasma nerv. optic.—Lesion of the optic fibrillze
which pass to the outer half of the retina ; hence hemiopia, with
the defect inwards on each side.

Disturbances of motion of the eyeballs.

Unilateral paralyses.

The so-called circus-movements.

8. Tumors in the corpus striatum and nucleus lenticularis.

In respect of the paralytic symptoms, they afford the picture
of an ordinary apoplexy ; only they appear in association with
other tumor symptoms (e. g., alterations in the optic nerve and
retina), develop gradually—not suddenly—and are attended by
symptoms of irritation.

4. Tumors of the cerebellum.

Occipital neuralgia ; no disturbances of sensation ; vertigo ;
disturbances of the power of co-ordination; unsteady gait;
forced motions backwards; disturbances of the motions of the
eyeballs, and disturbances of vision; occasionally disturbances
of the sensation of hearing.

Case ITL

The patient, aged forty-three, was a tailor. On the Sth of November, 1866, he
was admitted to the Charit¢ Hospital, under the care of Prof. Griesinger, where he
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remained until his death, about six months afterwards (15th of May, 1867). Since
Christmas, 1865, he had suffered night and day from very violent headache, and
also for the last three months from vomiting in the morning. These symptoms,
however, had become less troublesome of late.

Since last winter an increasing amblyopia, ushered in with subjective appear-
ances of light and mouches volantes, had made its appearance ; and this obliged
Lim, in July, 1866, to give up his employment, and at the time of his admission
had already advanced to complete blindness. The patient, nevertheless, believed
that be saw, although indistinctly; but this was a mere hallucination. For the
last fortnight the legs had become somewhat weaker.

The examination of the eyes, made (Prof. von Graefe) on the 27th of November,
showed: * Double optic neuritis, of the form which is found with increased intra-
cranial pressure. This is already retrogressive, and is better marked in the left
than in the right eye. It probably does not extend up the nerve. Complete
amaurosis in each eye. Along with this, a restriction in the mobility of the eyes
seems to exist, particularly in the direction of the interni, more so of the left
internus; both pupils very dilated and motionless, the left one somewhat the
wider of the two.” Among the other symptoms, a distuibance of motion of the
lower extremities was especially to be noted. The patient's gait was unsteady ; he
diverged always from the straight dircction in walking, usually towards the left
side; sometimes he ran round in a spiral towards the left. At a later period these
tendencies increased to such a degree that occasionally the patient could not even
stand alone. TFor a length of time a well-marked, involuntary, retrograde motion
took place whenever he attempted to stand or to walk forwards. ~Slight left facial
paralysis ; retention of urine; sexual impotency; sensation intact. Almost com-
plete deafness of the right ear existed; but this seemed to be of old standing.
(Dr. Lucee found a milky turbidity of the membrana tympani of the right ear.)

The patient continued to have headache on and off, particularly in the occipital
region, and pere

on of the skull at this place, especially towards the right side,
was painful. Vomiting rarcly occurred. The stupidity of the patient increased, and
soon after his admission he was liable to hallucinations. A peculiar way of hold-
ing the head gradually became developed; it was bent quite backwards, and
rotated to the left. The face was also turned slightly to the left.

An ophthalmoscopic examination. made on the 16th of April, 1867, gave very
much the same results as the former one. The somewhat more minute description
dictated by Prof. von Gracfe at this time ran as follows: “In both eyes a very
well-marked choled disc, in the stage of transition to white atrophy of the optic
nerves. The elevation is not now steep, but still continues distinet. The smaller
arteril vessels are disappearing, while the large veins continue to be overfilled and.
tortuous. The tissue of the optic disc is chiefly white and opaque; towards the
‘margins only there are some remains of a reddish-gray infiltration, indicating the
presence of apoplexies.” About four weeks afterwards (11th of May) T found the
white opacity around the optic dises much diminished in each eye, so that it extended
but slightly beyond the margins of the discs. The prominence of the discs had
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also become reduced. In the last few weeks of the patient's life a ptosis of the left
eye was present. A more accurate investigation of the motions of the eyes was not,
however, possible, owing to the extreme imbecility of the patient.

The autopsy (Dr. Cohnheim) showed, as had been diagnosed, a tumor of the
cerebellum on the right side, besides miliary tubereulosis of the lungs, tuberculous
pyopneumothorax of the right side, and chronic hypertrophy of the spleen.

A considerably increased pressure had existed within the cranial cavity. The
Aura mater and pia mater were tightly stretched, and the sulci in both hemispheres
almost quite obliterated. The dura mater was of normal thickness, and pale upon
its inner surface; the pia mater, on the other hand, was dull and opaque, and even

tendinous along the course of the larger vessels. The cerebrum was removed, so
that the tentorium and anterior part of the pons lay exposed. It could now be seen
that the right half of the tentorium bulged forwards more than the left, and. that
the pons, as also the superior vermiform process, was pushed to the left. After
removal of the tentorium, a tumor mass was seen protruding between the right
margin of the cerebellum and the posterior margin of the petrous portion of the
temporal bone. This tumor was solid anteriorly, while posteriorly it consisted of a
fluctuating, yellowish, transparent cyst. The mass extends half an inch beyond
the internal auditory meatus in front, and posteriorly to the point where the hori-
zontal part of the transverse sinus unites with the bent part. In the neighborhood
of the internal auditory meatus, the tumor is closely adherent to the temporal bone,
and, when it was scparated from it, two deep, circular depressions were found in the
substance of the bone. In the remainder of its extent, the surface of the tumor is
connceted with the inner surface of the dura mater by a number of thread-like
adhesions, which contain vessels, and may readily be broken down. ~After removal
of the cerebellum, the greatest length of the tumor is found to be, from before and
the inside to behind and the outer side, two and a half inches, of which one and a
half inches appertain to the solid part of the growth. Its broadest dimension lies
in the direction from within outwards, and amounts to two inches in the solid part,
and to one and a quarter inches in the cystic part. The greatest height in the
solid part is one and a half inches, and in the cystic part one inch. The entire
tumor is covered by a process of the pia mater, which may be separated from it in
many places without difficulty. The solid portion of the tumor is uneven and
lobulated. Tt shines through the pia mater with a grayish-white color in some
places, a yellowish-white in others; here and there it presents even a gelatinous
appearance, and again in others it seems hLmorrhag)c The cystic portion is non-
vascular, and presents a 11 pr Upon a section

o 2 foriudto ok it vl and cathecy clastiod Mk surfane o4t
section, especially towards its periphery, displays numerous transparent, gelatinous
spots. Towards its inner side the cut surface becomes yellowish, and in its lower
part numerous sections of distended vessels and many punctated hemorrhages may
be seen. The cystic portion is not quite so large as a walnut, and is easily
soparated from the remainder of the tumor, with which it seems to be closely
adherent throughout only a small extent. Still more accurate cxamination con-
VOL. XIL—18
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firms the idea of the growth being a myxo-sarcoma. Towards the inner side it
may be separated, to a great extent, without trouble, from the cerebellum and
the crura cerebri; in the neighborhood of the third superior lobe (des dritten
obern Lappen) alone is it intimately connected with the cerebral substance. The
right anterior peduncle of the cerebellum is very much stretched, flattened, and
thinned by it. The fifth nerve is flattened between the tumor and the pons, but
still continues quite white. The external parts of the three anterior, superior, and
inferior lobes of the right cerebellar hemisphere are everywhere atrophied; in
some spots the gray matter is quite absent; in others it is very much diminished.
The neighboring parts of the white matter of the cerebellum exhibit no alterations
on a section.

The cerebrum is anemic. Both lateral ventricles are greatly dilated, and filled
with a clear fluid.

Both optic nerves are white, and tolerably round. While still fresh, the retinal
vessels in the right eye are imperfectly visible. The optic disc seems rather broad,
swollen, and somewhat prominent, and of a dull gray color.

— Leber, Graefe's Archiv. Vol. XIV. Part IL p. 868.

5. Tuwmors of the corpora quadrigemina.

Excessive disturbances of the motions of the eyes on both
sides (Adamiik) ; very considerable disturbances of vision ; and
more or less well-marked unilateral paralyses.

6. Tumors of the pons.

Neuralgia, anwesthesia, and paralysis of the fifth pair. Dis-
turbances in the functions of the fourth and third nerves, when
the growth tends forward ; when it tends backward, paralysis of
the sixth and portio dura of the seventh. These paralyses are
situated generally upon the opposite side from those in the
extremities. Difficulty of swallowing ; disturbances of function
in the urinary bladder ; rarely convulsions.

Case IV.

According to the report of the physician under whose care the patient was,
Johann V.,  porter, aged forty-one, became affected, in the spring of 1853, with
double vision, and violent pains in the back of the head and neck, which latter
increased when movements were made. Tater on, very severe neuralgia of the
supra- and infra-orbital divisions of the trifacial made its appearance. When this
had existed for some weeks, opacities of the right conea became observable, which
resulted in blindness and atrophy of the globe. Loss of sensation now came on in
the whole of the right side of the face and mouth, and mastication became difficult
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onthe same side. In September, within a short period, paralysis of the left side of
the face and body was developed, and twitchings and a sensation of formication
were occasionally felt in the paralyzed parts. Incontinence of urine came on gradu-
ally; the howels were moved with difficulty ; and now and then attacks of palpita-
tion of the heart, attended with difficulty of respiration, were complained of.
The following condition was noted upon the patient’s admission to the hospital on
the 19th of November : His mental faculties are intact ; his speech somewhat rapid.
The right eyeball is sunken ; the cornea and iris opaque and pushed forward ; the
vision completely extinguished ; sensation in the conjunctiva wanting; motion of
the globe outward much restricted. The right side of the face, and the entire
mucous membrane of the mouth, are without sensation ; while motion in these parts
is moderately good. The left side of the face droops. During motion, such as
speaking, orying, and laughing, the face is drawn to the right. When protruded,
the tongue inclines to the left. The left arm is moved with greater difficulty than
the right; and the left leg is completely paralyzed, and its sensation reduced.
Pressure on the back of the neck, close to the occiput, gives some pain, and there
is occasional spontancous pain in the occipital region itself. Bitter substances
cannot be tasted upon the right side of the tongue. The functions of the right
ear are normal. The urine is alkaline, and is passed involuntarily. The bowels
are excessively constipated. Pulse 76, and small; respiration regular; no abnor-
mal symptoms of other organs. - A considerable bed-sore exists in the region of the
sacrum,

Until his death, on the 14th of December, the patient complained much of pain
in the right side of the face and in the region of the bed-sore. The appetite
became impaired, the sleep broken, and he suffered sometimes from violent pain
in the left leg. The bed-sore spread from the sacral region towards the tro-
chanters. The general feebleness increased. The pulse became rapid and small.
Consciousness was retained to the last. Attacks of difficulty of breathing, or of
palpitation of the heart, were not observed. Gradual collapse came on, and death
occurred without convulsions.

Autopsy.—Twenty-two hours after death.

Calvarium normal. The dura mater here and there slightly opaque; its tension
moderate, and its vascular injection normal. Coagulated blood in the longitudinal
sinus. The arachnoid somewhat edematous. The pia mater containing a moderate
supply of blood. At the basis cranii, to the right of the sella turcica, where the
fifth pair passes through a fold of the dura mater to reach the Gasserian ganglion,
a neoplasm is situated. It is yellowish in color, difficult to incise, and resembles
pork somewhat in appearance. Tt is about three lines in height and one inch broad.
The whole of the fifth nerve seems completely embedded in it. On the remaining
surface of the skull there is nothing abnormal to be seen. At the base of the brain,
on the right half of the pons, two yellowish bodies, each of the size of a cherry-
stone, and of a tough consistency, are seated. One of them lies exactly at the point
of exit of the fifth pair, which disappears in the tumor. The other neoplasm lies
free of nerves. The tumors have a firm, pork-like, dry appearance, and extend
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six lines deep into the substance of the pons, which, however, even in the
immediate neighborhood of the tumors, retains its normal consistence and color.
The other parts of the brain display a normal condition, except the ventricles,
where a slight increase of serous fluid is observable.

The examination of the other organs reveals no pathological appearances, with
the exception of the lower lobe of the left lung, which, at its base, displays a deep
drawing-in, with thickening of the pleura, upon a section of which, firm, grayish
cicatricial tissue is seen, in which some dilated bronchi run.

— Ruele, Greifswalder Beitrige, Vol. IL 1864, p. 62.

9. Tumors of the medulla oblongata.

These produce disturbances of sensation, convulsions, and,
more rarely, paralysis of one or more of the regions supplied by
a great variety of nerves ; and where paralysis is present, it may
rapidly become very extended.

Difficulty of speech and of deglutition, and paralysis of the
bladder are more common symptoms.

Sugar is sometimes found in the urine.

The picture is often difficult to distinguish from that of
glosso-pharyngo-labial paralysis.

Case V.

Gustay Strobel, aged twenty-four, says, that until five years ago, with the excep-
tion of scabies, from which he suffered from his fourteenth year on, he had always
been healthy, but had had a great tendency to perspire, and had habitual perspira-
tions of the feet. In the year 1858, without any assignable cause, attacks of vertigo
made their appearance. These recurred at intervals of various length, sometimes
several times during the day. They were of different length and different
severity. The lighter attacks—in which the gait of the patient was unsteady and
staggering, so that he was often believed to be intoxicated—continued often for
several hours. Severer attacks, in which the patient was unable to remain stand-
ing, but fell to the ground, occurred much more rarely, and passed off in a few.
minutes, During the attacks the patient never lost his speech or consciousness, nor
were the attacks ever attended with spasmodic contractions. About the same time
periodic vomiting appeared, both in the morning with an empty stomach, and after
meals. Strobel distinctly asserts that this vomiting was not attended by any dys-
peptic symptoms, that he enjoyed a good appetite, and had no sensation of pain
or pressure in the region of the stomach. At that time the patient suffered from
frequently recurring pains in the back of the head and meck. He cannot say
whether these pains and the severer attacks of vertigo coincided with the attacks
of vomiting, or preceded them. It also cannot be ascertained what immediate



SPECIAL GROUPS OF SYMPTOMS. 217

causes give rise to or aggravate the vertigo, headache, or vomiting. All the remain-
ing functions seem to be in order, and the bodily activity and nutrition, and the
appearance of the patient, leave nothing to be wished for. With the use of a
neutral treatment (drinking acorn coffee), the vomiting and the pains in the back
of the head gradually disappeared in the course of half a year; but the attacks of
vertigo continued, and for a length of time they formed the only symptom from
which the patient complained.

Tn the spring of 1860 Strobel was called out for military service as perfectly
healthy, notwithstanding his protestations to the contrary. During his time of
service, which lasted until the autumn of 1861, violent attacks of vertigo frequently
oceurred, especially during drill, so that he fell to the ground. Several times after
such attacks he was brought to the hospital ; but was generally discharged again in
a few days as a malingerer, owing to his healthy appearance. Strobel says that he
lost his pedal perspiration during his military service, from a severe wetting. In
the autumn of 1861 the patient was discharged, and began work with a builder in
Teilfingen. For the first six or eight weeks he felt quite well, with the exception
of occasionally recurring violent pains in the occipital region, and radiating from
that place towards the back and lumbar region and lower extremities. The attacks
of vertigo became more frequent and more severe, and obliged the patient to give up
his situation in Heilfingen. A physician, whom he consulted at that time, pre-
scribed local bloodlettings on the head ; but these were without benefit. Tn Decem-
ber, 1861, and in January, 1862, Strobel presented himself in the out-patient
department of the Clinique several times. At this period the attacks of giddiness
were 50 violent and continuous, that the patient was obliged to give up even the
light field labors which he had hitherto performed. He could only walk with the
aid of a stick, or he supported himself by large objects at hand. Repeated applica-
tions of sinapisms to the feet, in order to restore pedal perspiration, were employed
for a length of time without benefit. The patient said that the violent pains in the
occipital region were most severe before the attacks of vertigo; he also com-
plained of such violent tinnitus that it often seemed to him as if some one were
shouting into his ears. The patient also mentioned that he had erections remark-
ably often, and that semen was mixed with the urine he passed. No paralysis,
disturbances of the special senses, nor impairment of the mental functions were
apparent. In the spring of 1862, pressing and pulsating pains in the upper part of
the head were added to the pains in the neck. It scemed to the patient as if some
one had hit him with a log of wood” on the head. The radiating pains in the
fect had disappeared, and an alternating sensation of heat and cold had taken their
place. In the course of the winter disturbances of vision were added to these
symptoms. The patient saw everything through a fog and indistinctly. His
relatives, moreover, remarked that Strobel hesitated in his speech, and that it was
Decoming always more difficult to understand. They also remarked that the act of
swallowing was not normally performed. In eating, the morsels often went the
wrong way, so that violent coughing was brought on, and the food returned
through the nose. The passing of the urine, finally, had become difficult, so that
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the patient could empty his bladder while in the standing posture only, and with
great pressure.

His relatives had observed, moreover, an alteration in the patient’s manner.
They said that it had become somewhat childish, and that he was easily vexed.
Still he sometimes spoke in a perfectly sensible way, and, when excited, could be
quicted without difficulty.

Status prasens, 21st of May, 1863.—Strobel is a large-boned man, of middle
stature. The formation of the skull displays nothing abnormal. The visible
mucous membranes are neither very red mor very pale. The adipose tissue is

weakly developed, while the musculature is strong.

The patient complains most of violent pain in the head, situated not only in the
occipital region, but also spreading out over the crown of the head, and into the
upper jaw, and accompanied with a sensation as if the teeth were loose. In turn-
ing the head and in bending it backward, the pains are very much increased, and
he then also experiences “noises in the head.” Sometimes the pain extends to the
eyes.  On pressure upon the two upper cervical vertebr, the patient draws a wry
face, and complains that the pressure gives him pain. He suffers still more if the
carotids be pressed back against the transverse processes of the upper cervieal ver-
tebre. During this proceeding he complains not ouly of pain, but also that he
“can't breathe;” he closes the eyes, and makes noisy, long-drawn inspirations, so
Tong as the pressure is continued. The patient is hardly ever free from vertigo.
From time to time the vertigo increases to violent attacks, in which he tumbles
backward, and falls to the ground.

The patient wears an apathetic expression of countenance; the left angle of the
mouth stands rather lower than the right; the left nostril is somewhat narrower
than the right. When he laughs, the naso-labial folds on the left side are deeper
than on the right.

In frowning there is no asymmetry of the wrinkles on the forehead. The mus-
cles innervated by the fifth pair contract equally on both sides upon the application
of a weak induced current by means of damp electrodes. Both sides of the face,
swhen tested with metallic electrodes, exhibit normal sensibility.

With regard to the organs of the special senses, the sense of smell is intact. The
taste is very much blunted. A few grains of picro-nitrate of potash, placed upon
the tongue, do not give the patient any annoyance. Only after some time, and upon
repeated inquiries, he says that it tastes bitter; while a much smaller quantity,
placed upon the tongue in other people, produces a most disagreeable and highly
Ditter taste, which continues for a long time and obliges them to spit out repeatedly.
Sour and salty matters he often confuses; on the other hand, he recognizes sweet
substances with comparative ease.

With the right car the patient hears well, distinguishing the tick of his watch at
a distance of three feet. But with the left car he hears so badly that he can only
perceive the watch at a distance of one inch. The continuous noises in the ears,
formerly so troublesome, have reappeared of late, now and then.

An investigation of the power of vision, and of the objective changes in the
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eyes, was undertaken by Drs. Klein and Teuffel, with the following result: The
eyelids are in constant winking motion. The superficial conjunctival vessels
exhibit a considerable amount of injection in the left eye, particularly in its lower
half. The injection becomes gradually closer towards the margin of the cornea,
which latter, over a space, in its lower fourth, about a millimetre broad, is of an
opaque gray color. The limbus conjunctivie is not swollen. In both eyes there is
a moderate amount of exophthalmus, rather more marked in the left than in the
right (the patient’s relatives had for a length of time been aware of greater
prominence and redness of the left eyc). The motions of the left globe were
restricted in every direction. The left globe also stands somewhat higher than
the right. The patient is short-sighted in the loft eye, and his short sight cannot
be completely corrected by concave glasses. There is paralysis of accommoda-
tion in the left cye. Ophthalmoscopic examination: The optic disc enlarged, not
distinetly bounded, darker and more opaque than normal; the vessels within its
margins are indistinct; outside of them the arteries are empty, the veins broad
and overfilled. Diagnosis: Commencing optic neuritis due to venous congestion.

The motions of the tongue are effected normally, although slowly. When
pushed out, its point deviates somewhat obliquely to the left. The uvula does not
hang more to the one side than to the other. The left arch of the soft palate hangs
rather lower than the right. The patient's articulation is very much impaired, so
that his specch can be with difficulty, particularly when he is excited.
The speech s thick, similar to that of an intoxicated person. It has been ascer-
tained that he produces certain words and letters with greater difficulty than
others.

The motions of swallowing have become very difficult. The patient stops after
each mouthful of water. When he takes his soup, unless he is very cautious, a part
of what has been taken into the mouth returns through the nose. He is quite un-
able to swallow dry bread, but first dips it into water. An intelligent patient,
occupying the same ward, says: “It scems as if he wanted the proper pressure in
his throat.”

The position of the body is almost always bent forward, with the hands rest-
ing upon the knees ; sometimes he sinks with his head and the upper half of his
body still more forward, until he raises himself up again. It has even attracted
the attention of the other patients how little power Strobel has in his back, and
how easily he falls together. They say: “He is quite strong in the legs; it scems
only as if he were paralyzed from the small of the back upward.” And, in fact,
the muscles of the upper and lower extremitics on both sides can be contracted with
normal power; at most the pressure of the right hand is a shade weaker than that
of the left. As long as he is lying down, the most complicated motions of the
extremities can be performed without any difficulty, and his muscular sense is
perfectly normal; but the patient shakes and staggers assoon as he is placed
upright.

He is able to accomplish only a few tottering steps without support. He makes
use of a stick, or prefers to support himself by the objects of furniture in the
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room, when he wishes to go from one place to another. When he goes from one
bed to another, he can do it with greater ease if he goes quickly than if he takes
time.

The sensation of touch and pressure in the extremities is normal. The pains in
the lower extremities—of which the patient complained so much during the pre
vious winter—have disappeared, and have given place to a sensation of ** buzzing,”
of numbness, and, above all, of cold. His fellow-patients say that Strobel gen-
erally seeks the places in the room where the sun shines in, and stretches his feet
out in its rays, The temperature between the first and second toes is 21.3” Centi-
grade (normal, 83.9°); while the temperature in the closed hand is 85.7° (normal,
36.1%). The patient has often of late complained of shooting pains in the upper
extremities, and a feeling of numbness there.

The bowels are constipated, being often not moved for several days, and even
after purgatives only every second or third day. The vomiting, which formerly
accompanied the attacks of vertigo, has not reappeared of late.

The urine is secreted abundantly; specific gravity, 1016; reaction acid. The
urine deposits no sediment, and contains neither albumen, sugar, nor spermatozoa.
The patient says that he experiences a shivering when he passes water ;: that the water
at first goes back ; that he must press greatly; and that he can urinate in the erect
position alone. The previously very frequently recurring sexual excitations have
become rarer of late. Erections occur in the morning only, now, and the discharge
of semen with the urine has ceased, according to Strobel’s account. His linen
shows no trace of spermatozoa.

The patient’s memory has suffered no great impairment so far, and his replies are
sensible; but the psychical processes seem to be performed slowly and with dimin-
ished energy. He is generally in a quiet humor, but quickly changeable; and the
entire manner of the patient conveys the impression of his being silly. During his
sojourn in the Clinique, which continued until the end of July, no important change
occurred in the condition of the patient. On some days he felt very well; on others
he complained that the headache, vertigo, noises in the ears, and sensation of cold in
the lower extremities, were very severe. The treatment consisted in drastic pills—
without which a motion of the bowels never took place. Leeches were applied, be-
hind the ears and on the temples, several times, without giving the patient any relief,
but without aggravating his condition. We have no account of the case from the
end of June, 1863, to the end of June, 1864, during which time the patient lived
with his parents at Rottenburg, and was treated by several physicians. On the 29th
of June, 1864, Dr. Gussmann, at that time a clinical clerk in the Medical Clinique,
visited the patient at his dwelling, and noted the following status preesens: Strobel
sits at the window, quite packed in with cushions, his head and body bent forwards.
If he is called on to sit upright, he complies with great effort, and then sinks back
again into his former position. Even while his face is at rest, one may remark that
the left side hangs down loosely, that the left naso-labial fold is obliterated, that
the left angle of the mouth stands lower, while the right ala nasi and the right
angle of the mouth are drawn somewhat upwards. In whistling and laughing the



SPECIAL GROUPS OF SYMPTOMS. 281

difference between the two sides of the face becomes still more marked. In frown-
ing there is no distinct difference between the two sides of the forchead. Both
upper lids hang rather low ; the orbiculares palpebrarum act equally on each side
in the coarser movements of the orbital muscles no abnormality can be found ; the
pupils are of medium size, equal, and react but sluggishly to light. The patient
counts fingers at a distance of some feet, but cannot recognize finer objects, and
complains of frequent twinkling and twitching in the eyes. The semsibility over
the whole of the integument of the head and face seems normal, or at most but
slightly blunted. The hearing of the left ear is so bad that the patient perceives
the ticking of a watch when it is brought quite close to the ear only, while with
the right ear he hears it at a considerable distance. The tongue, which is very foul
in its centre, deviates somewhat to the right when protruded. The coarser move-
ments of the tongue are performed normally, although somewhat slowly, as are also
those of the soft palate. The speech is very much impeded, lisping, like that of
an intoxicated person. When the patient becomes excited, his speech is hardly to
be understood. Deglutition is also impeded in a high degree. Solid food passes
down with less trouble; but fluids frequently return through mouth and nose, and
excite violent coughing. The sensation of touch in the tongue is normal. The
taste was not tested.  According to the report of his relatives, the sensation of
smell is retained, The arms are somewhat thin, and the hands give a remarkably
cold impression. The pressure of both hands is weak ; that of the right weaker
than that of the left. Every motion can be performed with each arm; but those
with the right are made more slowly, with less power, and less surely. The sensa-
tion in both arms is equal, and not diminished to any great extent. Themuscles of
the lower extremities, especially those of the calves of the legs, are much reduced in
size. Flexion and extension can be effected in the hip, knee, and ankle-joints; but

the motions are slow and weak. Sensation is retained in both legs, which, like the
hands, give a very cold impression. If the patient be strongly supported on both
sides, he can walk through the room, while at the same time his body is greatly
bent forwards, and he drops his legs after him in a remarkable manner, particularly
the right one. I he be left without support, he immediately falls forwards. His
chief complaint is still an excessively violent headache, situated principally behind
at a point corresponding to the centre of the occipital bone, and radiating from
there on both sides to the eyes and forehead, and some inches down the neck. The
pain is constant, but becomes often exacerbated, especially, it is said, in bad weather,
by day as well as by night, and is then so violent that the patient shouts out and
moans. He complains, moreover, of pains in both sides of the tonguc, and on the
inner surface of the right cheek, and also of a feeling of numbness in the right arm.
His humor is very changeable: at one time gay, and in strong contrast with his
pitiful condition, so that the patient joins in the laughter of others; and at the
next moment greatly depressed, so that he begins to cry and to beg for help.
By his sunken position, hanging mouth, expressionless eye, and lisping speech,
the patient gives the idea of one who is deeply intoxicated ; and yet his relatives
have remarked no great weakening of his mental facultics, especially not any such
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of his memory, He himself is most anxious to be cured, so that he may enter the
army again.

The patient's appetite is moderate. Vomiting never occurs.  The bowels can
still be moved with drastic purgatives. If the constipation continues for more
than two days, the headache increases to such a degree that the entire house is set
in a state of excitement, and the mother (a monthly nurse) hastens to his aid with
an enema-tube. Pulse, eighty-four. The region of precordial dullness is not en-
larged ; no distinct impulse of the heart can be felt. Its sounds are normal. On
the right side, between the scapula and the vertebral column, at a spot correspond-
ing to the bronchus, there is bronchial breathing, but nowhere rhonchi or sibilant
riles. Shallow alternates with very deep breathing. The patient is obliged to
press very much, and to make four, five, or even more attempts before he can suc-
ceed in passing water. Concerning the shape of the urinal stream, he can give no
information. The urine contains some red sediment. Professor Niemeyer was in-
formed by Strobels relations, on the 3d of September, that the patient had died with
unexpected suddenness. An inquiry after his health during the past few weeks
showed that Strobel, with the exception of greater weakness, and greater indis-
tinctness of speech, had continued in the same state. Even on the moming
of the day on which he died, nothing remarkable was noticed. Soon after two
o'clock he was seized with a severe rigor, which continued for half an hour, and
obliged him to go to bed. He then complained of severe oppression, and said
that “ it seemed lighter in the head, but that everything had gone to the heart.”
At four o'clock the patient attempted to drink some milk, but was unable to swal-
low, so that the milk returned through his mouth and nose. He still spoke, and
could use both hands. Towards five o’clock he became unconscious, and death
supervened, without any previous rattling in the throat.

The autopsy was made by Prof. Niemeyer, twenty-six hours after death, at the
dwelling of the patient, under most unfavorable circumstances. It gave the follow-
ing result:

The body is not emaciated ; on the contrary, rather fat. The external coverings
pale, but not cyanotic. On the dependent parts of the body considerable post-
mortem hypostasis. Very great rigor mortis,

The skull remarkably thin, wanting in blood ; the diploé almost absent. The
dura mater is equally tightly stretched on both sides and pierced by abundant
Pacchionian bodies. A well-defined, regular, round protuberance is formed by a
group of large Pacchionian bodies lying to the left side of the sagittal suture, and
a corresponding depression is found on the inner surface of the calvarium. The
longitudinal sinus is empty. The convolutions are very flat ; the sulci almost obhter—
ated, so that the surface of the brain is even. In the sul
spaces there is no frace of fluid. The pia mater is free from blood, and pale. The
lateral ventricles, which were laid open by a very superficial horizontal scction
through the hemispheres, contain a large quantity (about four ounces) of a clear
fluid, the posterior horns being parti distended. Without any ing of
it, the foramen of Monro admits the tip of the little finger. The septum pelluci-
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dum is very thin and transparent. The neighborhood of the ventricles is soft, but
not fluid. The ependyma is smooth. The cerebral substance is everywhere free of
blood, and rather diminished in its consistence.

After removal of the brain, the floor of the third ventricle is scen distended like
a large vesicle. In looking at the base of the brain, the cerebellum, and especially
the pons, seems increased in width to an extraordinary degree—the cerebellum com-
pletely covering the posterior lobes of the cerebrum. Its relief is destroyed, partly
Dy flattening, and partly by a tumor mass, which protrudes on both sides of the
medulla oblongata and the vallecula (incisura longitudinalis cerebelli). The tumor
is very soft, medullary like, and excessively vascular; and grayish-red, and
uniformly red spots are seen on it, so that at the first glance the differentiation
of the tumor from the surrounding cerebral substance covered with highly injected
pia mater, is not ensy. The white pons can be distinguished from the tumor
with greater case. The glosso pharyngeal, spinal accessory, and hypoglossal nerves,
as well as the facial and auditory nerves, are completely buried in the spongy mass.
Not merely the tumor, but also the cerebellum, the pons, and the spinal cord are
softened to such a degree that they become fluid at the least touch. It is, there-
fore, difficult to ascertain the precise extent of the tumor which stretches on both
sides into the cerebellar hemispheres, and far into the pons. The growth makes
its appearance nowhere on the surface of the cerebellum.

The lungs collapse normally. The left lung is lightly adherent at some places
only, but contains air everywhere. The right lung is more closely adherent by
short, tense pseudo-ligaments, and contains air in every part. The dependent parts
of both.lungs are full of blood and are the seat of some cdema.

In the stomach, tolerably abundant remains of food. The mucous membrane on
the summits of the folds is highly injected. The transverse colon is greatly dis-
tended with gas and fweces; its mucous membrane is normal.

The liver is somcwhut sma].'l ; its parenchyma full of blood, brown, and in a
state of i The gall-bladder contains some yellowish bile.

The spleen is of normal s}m, soft, ulmost fluid.

The kidneys are very full of blood; their tissue very soft, in consequence of post-

mortem is and g
In the urinary bladder about three ounces of moderately concentrated urine.
—I , Berl. klin, W ift, 1865, p. 177, et seq.

It is of course obvious that the situation of multiple neo-
plasms in the cavum cranii can be defined in the rarest cases
only.

Diagnosis.
The diagnosis of intracranial tumors may be difficult, or,

indeed, impossible ; for the symptoms to which they give rise,
in the incipient stage, are, for the most part, those also produced



284 OBERNIER.—TUMORS OF THE BRAIN AND ITS MEMBRANES,

by other diseases of the central nervous system. That, however,
which in the very beginning of the disease can be taken as a safe
guide, is the accurately ascertained condition of the optic papilla
and retina, as well as the condition of the field of vision. For
the change taking place in the optic disc indicates, as a delicate
manometer, the increasing pressure in the cavam cranii ; and this
latter takes place, pre-eminently and at an early stage, in cases of
intracranial tumors, quite independently of their position. In
addition to this circumstance, the following symptoms distin-

guish cerebral tumors from other central diseases.

Apoplezy.

Occurrence in advanced age,
with atheroma, valvular disease
of the heart, hypertrophy of the
heart, contracted kidney.

‘Without premonitory symp-
toms, with more or less well-
marked paralysis.

Muscular contractures in the
advanced stages frequent.

Softening of the Brain.

Occurrence after apoplexy
and other diseases of the brain
in advanced age.

Headache not constani, and
rarely severe.

Paralysis of the same side
of the head and body.

Prevalence of paralysis of the
extremities,

Cerebral Tumor.

Occurrence at every time of
life, without any of the attend-
ant diseases mentioned.

After cephalalgia and vomit-
ing; gradually approaching pa-
ralysis with simultaneous spas-
modic attacks. ¥

Muscular contractures rare.

Cerebral Tumor.

Occurrence with hereditary
predisposition  (tuberculosis,
cancer) ; with tuberculosis, car-
cinosis, syphilis ; at all ages.

Headache very common and
often of insupportable severity.

More commonly, especially
with basilar tumors, paralysis
of the opposite side of head
and body.

Prevalence of paralysis of
the face, especially with basilar
tumors.
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Difficulty of speech, hesitat-
ing at an early stage.

Muscular contractures fre-
quent.

ebral Abscess.

Occurrence as the direct con-
sequence of an injury, with
otorrheea, or with caries of the
petrous portion of the temporal
bone.

Headache slight.

Very often only insignificant
symptoms, or even none.

Violent final scene; severe
meningitis.
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Genuine hesitating rare ;
when it oceurs, it is most usnal
as a terminal symptom.

Muscular contractures rare.

Cerebral Tumor.
The result of an injury, but
occurring late, often very late,
in the train of symptoms.

Cephalalgia severe.

Usually a steady increase in
the various symptoms.

Gradual extingnishment ; in-
tercurrent apoplexies; some-

times also meningitis.

It would of course be possible to cite here all kinds of symp-
toms, by means of which, as some believe, the above-mentioned
diseases and others can be distinguished from cerebral tumor ;
we prefer, however, to incur the accusation of having been some-
what reserved in this respect, rather than the opposite. We wish
to refer to two diseased conditions only, which, without doubt,
might now and then be confounded with intracranial tumors, and
which have occasionally been mistaken for them. Uremia may
be observed after and also along with symptoms, which render
theidea of a tumor in the brain at first glance by no means absurd.
Long-continued, violent headache, tumultuous vomiting, disturb-
ance of vision, vertigo, epileptoid attacks, etc., are fully capable
of favoring the deception. The true state of things, however,
will become apparent as soon as the urine is tested, the heart
and pulse examined, and the condition of the retina accurately
investigated. Hysteria, also, gives rise to mistakes of diagnosis
sometimes. An hysterical individual in particular, who has
sought advice all over the world, or has occupied a bed in a
hospital ward next to one in which lies a patient with cerebral
tumor, may deceive even distinguished men of science.
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Prognosis.

In the majority of cases the prognosis is most unfavorable.
The symptoms of the disease advance steadily, and lead to death
with the terminal phenomena already described. Sometimes the
exitus letalis is brought about by an apoplexy, especially in
cases of aneurism. Epileptoid attacks, and even simple fainting-
fits, now and then have a similar result. In contrast with these
cases are those in which the symptoms produced by a tumor
gradually recede. Headache, vomiting, and fits cease, and even
the amaurosis disappears. This may be permanent, and the
patient regard himself as cured. More commonly, however,
some injurious influence, . g., abusus spirituosorum, gives rise to
determinations of blood to the tumor, and its increased growth.
The symptoms reappear, and with greater severity, and lead to
a fatal termination, either slowly, or in a few days, with violent
meningitis, or without the latter.

At other times the irrepressible vomiting, the impeded swal-
lowing, and the inflammation of the lungs, so often connected
with the latter, help to hasten on the end. A similar result may
be produced by bed-sores, injuries received during fits, and
retention of urine and its consequences.

It is therefore useless to attempt to define the length of time
over which one of these cases may extend. The commencement
of the illness often dates back in the dim past, and even the
most experienced pathologist will not venture to estimate the
age of a tumor he may have before him. Injuries of the skull,
after which the first cerebral symptoms have appeared, may
afford some idea of the commencement of the disease. However,
by this method it would sometimes be necessary to allot such
lengthened periods—so many years—for the existence of a tumor,
that one might begin to doubt the accuracy of one’s observation,
were it not that Lebert has reckoned the average length of growth
of a cerebral carcinoma to be one and a half years, the longest
five years, and the shortest three months.
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Treatment.

Even in this so hopeless territory the treatment should not be
regarded from a nihilistic standpoint ; and we would not recom-
mend, in a general way, that all curative attempts should be
abstained from in these cases, as has been done in some quarters.
‘We would remind the reader that injuries to the cranium very
frequently give rise to intracranial tumors. Now if these inju-
ries, as a rule, run so much worse a course, the more other deter-
minations of blood to the skull take place, it may certainly be
accepted that a new-growth will follow upon such a trauma all
the surer the more irritation the brain is subsequently exposed
to. Hence individuals who have suffered from a head injury,
with lesion of the bone, or with cerebral symptoms, must be kept
under the strictest control for a length of time afterwards.
Everything should be avoided which would excite an increased
flow of blood towards the head, and the occupation and mode of
life should be regulated accordingly. Above all things, alcoholic
drinks and other irritants of the brain must be strictly abstained
from, and sleep, which reduces the quantity of blood in the
brain, must be provided for in sufficiency. The other functions
of the body should be carefully regulated ; irregular action of
the heart, disordered digestion, etc., should be corrected. If,
notwithstanding all this, incipient symptoms of cerebral tumor
appear, it will be necessary to interfere according to rational
indications.

For almost all cerebral tumors the presumption is true, that
local hyperaemiz play a part in their production. It is there-
fore perfectly right that we should treat these incipient symptoms
as local hyperemiz, especially when a cranial cicatrix makes
the situation of the latter probable. If the affected individual
be full-blooded, and the symptoms violent, the application of
leeches to the nasal septum and behind the ears may be recom-
mended. In any case, the skull, or the injured region of it,
should be covered with iced compresses, and the most careful
regulation of the diet and purgation of the bowels be attended
to.

Should the symptoms affect an individual in whom a hered-
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itary predisposition to tuberculosis exists, or perhaps tuberculo-
sis be already present, it will be necessary to keep such a one,
who is generally doubly excitable, removed from all excitement ;
and, of course, all debilitating methods of treatment should be
avoided. The same rules hold good where there is a suspicion of
carcinosis. With persons who have suffered from syphilis and
who still manifest symptoms of this disease, an antisyphilitic
treatment should not be neglected. Hesitation in this matter
may entail serious results; for what cerebral syphilis has once
destroyed, can never be repaired. An active course of inunc-
tion, of iodide of mercury, oriodide of potassium, cannot, there-
fore, be spared in these cases.

Of the more active derivatives in common use, we prefer
the seton to the application or inunction of the ointment of
tartarized antimony. There can be no doubt but that resorbable
deposits are excited to a more rapid resorption by the exfoli-
ation of a large piece of integument and of bone of the skull,
which one often sees after a thorough rubbing in of the above
ointment; and all the more so if the process be attended with
erysipelas and fever. The method, however, is most annoying
to the patient, and its effect very difficult to foresee, so that we
adopt it in only a few special cases.

It is much easier to apply the seton and to limit its effects,
and consequently it is better to make use of it in persons who
are not too irritable or reduced in general health. One now and
then may observe an undoubted improvement after it.

‘We have little to say concerning other means for directly
influencing the growth of a tumor. Todide of potassinm—which
has the frequent complication with syphilis, no doubt, to thank
for its reputation—is often tried. A trial of it should not be
neglected. ‘Wunderlich thought that the long-continued use of
small doses of arsenic sometimes had a beneficial effect. In
some cases in which we tried it we did not find it of much use;
but the method requires to be further tested.

With regard to the symptomatic treatment, the cephalalgia
deserves our first attention. Narcotics cannot be dispensed with
here, and subcutaneous injections of morphine will be found of
most service.
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Bromide of potassinm sometimes performs good service where
there are frequent convulsive or epileptic attacks. Paralytic
conditions, where they are slowly progressive and accompanied
with few symptoms of irritation, may be treated with electricity.
For reasons which cannot be explained here, the constant cur-
rent is the most suitable for use; but it should not be applied
for too long a time, or in too great strength.

Constipation should be treated with bitter mineral-waters
and other means, while the condition of the stomach and gen-
eral nutrition is attended to. For the attendant amblyopia,
amaurosis, and hemiopia, even the oculist can do nothing ; still
we should not neglect to have him examine the condition
of the fundus oculi. A fungus durz matris, which has grown
through the skull, is simply to be kept clean and protected from
injury and from surgical interference.
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History.

The exacter knowledge of syphilis of the nervous system dates
only from the last few decades. The attention of the earliest
observers, in the first century after the appearance of syphilis,
was so strongly directed to the external symptoms of the disease,
which broke out in frightful intensity, that the idea of analo-
gous effects in the internal organs appeared only in occasional
hints.

Although Fracastor described so graphically the ravages of
syphilis in the face, etc., he knew nothing of the internal diseases
of the same patients. And although it was known to Ulrich von
Hutten that syphilitic patients occasionally became paralyzed,
he referred the trouble not to the disease, but to its treatment.
Here and there—for example, in Nicolaus Leonicenus—mention
is made of internal pustules or the rising of syphilitic vapors to
the brain, but no accurate data are given as to internal syphilis,
or syphilis of the nervous system in particular. Attention was
first called to the injuries which the brain received externally
from caries of the bones ; Botalli and others were aware of such
cases.
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The first description of a syphilitic gumma of the brain comes,
so far as I can discover, from Ballonius, who announces, as a
curious and rare case, the discovery in the corpora mammillaria
of ‘‘abscessus, quos melicerides vocare possis, quamquam ad
scirrhum proxime accedant,” and refers them to concealed syphi-
litic poison.

This observation dates from a period previous to 1616, in
which year Baillou died.

During the remainder of the seventeenth century we meet
with very scanty anatomical data—as, for instance, in Guarinoni
(also mentioned in Bonet’s Sepulcretum), who uses the name
gummata, and also in Morgagni.

Certain nervous diseases, as epilepsy and neuralgia, are some-
what more frequently referred to syphilis and its latent poison
as causes, although these views are not anatomically sustained.

This poverty of data, in comparison with the great number of
writers who busied themselves for so long a time with syphilis,
is not to be wondered at, if we reflect how few physicians prac-
tised post-mortem examinations, and that the great majority
concerned themselves only with symptomatology, and especially
with discussions on therapeutics.

But even when symptoms alone were considered, the remark
could not fail to be made that nervous troubles (as well as others)
of a peculiar character were extremely frequent in syphilitic per-
sons; and thus the idea of a latent or transformed syphilitic
poison, which expended its force upon the internal organs, con-
stantly gained ground. In Astruc’s great work we find whole
chapters devoted to a great number of syphilitic nervous diseases;
but although this physician endeavored, at least in part, to find
an anatomical basis for the symptoms, later writers—for instance,
Carrére—took no further trouble about it, but simply stated
that any disease, and of course any nervous disease, if it lasted
long enough, might be considered the effect of a disguised or
masked syphilis, and be treated accordingly.

Against this view the weighty voice of Hunter® was justly
raised—who indeed, since he ascribed susceptibility to disease

1 Treatise on the Venereal Disease. 1787. Part 6. Section 7.
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only to certain tissues, doubted whether the internal organs, and
expressly the brain, could be affected by syphilis. In general, at
the beginning of this century, similar views were held by the
majority of physicians. As so frequently happens, a fact, cor-
rect in itself, was generalized upon in so unscientific a way, that
it was entirely rejected by sober heads, and then gradually,
freed from exaggeration, again resumed its true importance.
Especially in France, in the early decades of the present century,
scattered cases of syphilis of the brain and nerves were fre-
quently reported, supported with increasing frequency upon
trustworthy autopsies.

Lallemand, Rayer, and others were active in this direction ;
and since the doctrine of syphilis in general had been made clear
by Ricord, these reports of internal syphilis gained in credibility.
After Schiitzemberger, in Strassburg, and his school had pub-
lished a series of studies on cerebral syphilis, attention was again
directed to this point in Germany and England. Dittrich’s
description of syphilis of the liver, and especially Virchow’s
anatomical investigations (published in 1858), contributed not a
little to open the eyes of skeptics to the existence of internal
syphilis. From all sides came observations upon the syphilitie
new-formations in the skull, in the dura and pia mater, in the
brain, and upon simple inflammations and softening of the brain

. in syphilitic patients, and finally, since 1854, but especially
within the last ten years, upon syphilitic disease of the arteries
of the brain. Reports of anatomical changes in the spinal cord
and the peripheral nerves were more rare, but not altogether
wanting.

Besides the anatomical investigations, upon which indeed
everything depended, more careful study was now directed to
the phenomena of nervous diseases in syphilitic patients. And
the fact, mentioned by the older writers, but since almost for-
gotten, was again noticed, viz., that syphilis could give rise to
mental disturbance, epilepsy, neuralgias, and paralysis. The
mere fact, however, was no longer sufficient, but anatomical
reasons therefor were sought.

This path was marked out by the monographs of Leon Gros
and Lancereaux, and of Zambaco, which appeared in 1861 and
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1862, and soon after pursued in Germany by Jaksch, who found
numerous followers during the last decade in many places,
especially in England. At present it seems that syphilis of
the nervous system, as being comparatively the darkest domain
of internal syphilis, is precisely the point which, within the last
few years, has most attracted the attention of physicians.

Etiology.

It is chiefly from the etiological point of view that it is both
correct and easy to speak collectively of such various, and,
apparently, dissimilar diseases as the nervous system presents
when affected by syphilis. Anatomically, also, the identity of
the disease in individual cases, however different they may at
the first glance appear, is becoming more probable, but cannot
as yet be expressed in general terms ; while, as regards the symp-
toms, certain characteristic marks of syphilitic nervous affections
may be stated, though all the cases will not correspond to the
description. Etiologically, however, all diseases of this kind
meet at one point: constitutional syphilis must be present in the
body, the nervous system of which is specifically diseased.

This self-evident proposition relieves us of the trouble of
inquiring into the essential cause of these affections; we have
always to do with a secondary disease, which begins in con-
sequence of a constitutional affection. As to the more intimate
connection between the latter and the outbreak of a syphilitic
nervous disease, we know scarcely more than did the older
writers. Like them, we must assume a poison which is seated
in some part of the body, from time to time gets into the cir-
culation, and acts as an irritant, now here and now there—in our
case specially on the nervous system.

Some of the more precise conditions under which the nervous
system is particularly affected may be here mentioned :

1. The position of nerve syphilis in the progressive series of
syphilitic diseases. It belongs, like the corresponding affections
of the liver, the heart, etc., to internal syphilis, and as such, in
general, to the later secondary, or, if one prefers, tertiary forms.
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The distinction between secondary and tertiary, so long as the in-
oculability of the one, and the non-inoculability of the other are
not finally settled, is of little consequence ; for, anatomically, the
majority of brain and nervous affections are just as much equiv-
alent to the indurated chancre as are the gummata of the skin
and bones. It remains, therefore, in order to get an idea of the
position of nerve syphilis, to state the length of time which has
elapsed, in as many as possible of the cases heretofore described,
between the first infection and the appearance of the nervous
disease, and to notice the intervening specific symptoms.

The latter is specially important, since the rapidity with
which syphilis spreads, so to speak, over the whole body is
exceedingly various in different individuals and under different
methods of treatment. It must also be considered that the ner-
vous system may become diseased in very different ways under
the influence of syphilis, and that the various forms may possibly
in point of time occupy different places in the course of syphilis.
I have made a comparison, from these points of view, of the
most trustworthy cases accessible to me.

By far the greatest number of cases refer to diseases depending on syphilitic new-
growths. I include here, for reasons which will be elsewhere given, the cases with
disease of the arterial system of the brain.

Among forty-five cases of so-called syphilitic tumors in the membranes of the
brain or spinal cord, the nerves, etc., the time since the first infection is stated
fifteen times, It is almost always over one year, in the majority of cases over three,
in two cases thirty and over thirty, and these are just the cases in which the other
symptoms of syphilis are not mentioned.

Only twice in the fifteen cases did the affection begin in the first year, and as in
these nothing is said in the report of the autopsy, as to other evidences of internal
syphilis, they may be looked upon as exceptional (one case of Faurds in Lance-
reaux and Leon Gros, 1. c. Obs. 137; one case of Engelstedt, 1. c. p. 144).

In nine of the forty-five cascs a period of several or many years is spoken of, and
in ten other cases the traces of old syphilis were found post-mortem in other places,
viz., in the liver, bones, and skin (gummata).

Among twenty-four cases of arterial syphilis, partly with and partly without
other new-formations in the interior of the skull, where data referring to this point
are given, the disease began once nine months after infection ; once two years; fifteen
times three or more (up to twenty) years intervened between infection and the be-
winning of the brain trouble; six times long-continued syphilis is spoken of ; and
once, where the time is not stated, old cicatrices were found in the liver.
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Among twenty cases of simple inflammation of single portions of the brain
(among which, perhaps, are many cases of cerebral softening from arterial disease),
the duration of the constitutional affection, up to the outbreak of the disease, is
mentioned sixteen times. In five cases it was less than a year; in three less than one
and a half years; in cight cases several years.

From these figures it appears that when a syphilitic growth
is developed in the nervous system, the disease almost invari-
ably appears at a late period—in fact, when the syphilis has
lasted for several or often many years.

This rule, of course, as some of the above cases show, is not
without exceptions. Development of a gunmma in the brain may
take place even at the period of the early secondary symptoms.
In these cases, however, considering the great rarity of the
occurrence, the co-operation of certain accessory causes may be
assumed.

Simple inflammation (or softening) seems to occur more
frequently than cerebral new-formations in the early stages of
syphilis ; at least, we find among our cases a somewhat larger
percentage of early inflammation of the brain, a full half hap-
pening within two years; but since, on the other hand, we meet
here with cases which appear for the first time long (three times
twenty years, once seventeen years) after infection, it may be
asked whether, among the different forms of simple syphilitic
softening of the brain, we are not in reality dealing with several
varieties which ought to be further distinguished. I may at
least call attention to the question in reference to this little
studied syphilitic disease.

In general, however, syphilis of the nervous system, like that
of the bones and liver, may be reckoned among the later second-
ary or tertiary affections. This is not to say, however, that
every patient suffering from syphilis of the nervous system has
previously undergone a great number of the earlier affections.
In many reports of autopsies, indeed, we find mention of cica-
trices in the skin, bones, liver, etc. ; but in many others, to all
appearance careful ones, these data are wanting. In twenty
cases out of forty-one, Engelstedt found the syphilitic nervous
disease the only symptom ; but in the other half syphilitic
eruptions or their remains were to be seen. The same author
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reviewed his cases, to determine whether repeated relapses
specially favored the outbreak of mervous syphilis, and found
that, among thirty-five patients with syphilitic nervous diseases,
only eleven had had recurrences of constitutional syphilis.

On the other hand, an incomplete, hesitating treatment of
external syphilis specially predisposes to affections of the ner-
vous system, as well as to other internal troubles.

2. Predisposing causes.—Paracelsus has already stated that
syphilis takes in every man the character of that disease to
which he is inclined by hereditary or other predisposition.
Virchow has correctly called attention to the fact that the
localization of syphilis is determined by external injuries and
accidents. If this is true of the skin, bones, etc., it may be
assumed for the nervous system.

Attention seems not to have been particularly called to this
point, most authors having been contented with recognizing the
most essential cause of the nervous disease. The knowledge of
accessory factors, however, is not only of general interest, but
also of practical importance in the particular case. Lagneau,
Lancereaux, and Engelstedt mention some of these accessory
causes,

Hereditary predisposition to nervous diseases, to the impor-
tance of which in reference to all diseases of this class Griesinger
has called attention, undoubtedly plays an important part. It
is highly probable that an organism, whose nervous system is
already by inheritance in a condition of unstable equilibrium,
may be affected by nerve syphilis both easily and at, perhaps,
an early period, when subjected to infection. Some cases of
this kind, though rare, may be cited.

Lallemand (1. c.) speaks of a patient who was subject to migraine from youth,
and died of cerebral syphilis eight years after infection; Zambaco (L. c., Obs. 55),a
syphilitic softening of the brain in a patient whose father died of apoplexy, and
who had himself suffered for years with congestion of the head. In one of my cases
a patient, who afterwards died of cerebral syphilis, had had, as a child, essential
paralysis. In a second, of similar character, the father had been subject to con-
gestion of the head, with eccentric behavior, a brother was mentally feeble, and he
himself had suffered with headaches from his youth. A case of recovery which

came to my knowledge was that of a patient whose father was apoplectic and
brother epileptic.
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Trawmatic influences may favor the outbreak of nervous
disorder in syphilis, not only by exciting disease of the bone,
with caries and its consequences, but also, by direct irritation,
leading to the formation of gummata or inflammation on or in
the nerve substance.

In Lallemands case, already mentioned, the nervous symptoms appeared soon
after a blow on the head. Rul Oges! saw severe cercbral disease follow a blow
upon the head with a stick, in a person formerly syphilitic, and cured it with iodide
of potassium. In one of my cases (L. ., Obs. 47), a severe wound had preceded the
symptoms.  Wilks and Wagner report similar cases, in which, however, the wound
had long preceded the syphilitic infection.

Psychical influences are just as important : severe mental
labor, fright, excessive bodily exertion, great excesses, with
their consequences.

It may easily be imagined that by causes of this kind dis-
turbances of the circulation, congestions, paralyses of the blood-
vessels, or stoppages of the blood may be produced in the brain,
the meninges, or the cranial periostenm, and that the syphilitic
virus already present may influence such places with special
ease. Engelstedt cites a number of cases where excessive study,
excessive venereal indulgence, etc., gave rise to the occurrence
of cerebral syphilis.

Joseph Frank ® treated a woman who had become epileptic after a fall into the
water. He found on the skull a syphilitic destruction of the bone, and cured the
patient by an anti-syphilitic treatment.

Mildner (L c.) saw in one case (Obs. L) a syphilitic psychosis arise in conse-
quence of excessive mental labor.

The fact stated by Lancereaux, that more cases of cercbral syphilis occur among
the learned professions than in the lower classes, may very possibly be connected
with this condition—that is, the demand for great exertion of the brain.

An earlier view, embraced by Ulrich von Hutten, and not
entirely abandoned by Lancereaux and Leon Gros, that mer-
cury, used as a cure for syphilis, could produce softening or
inflammation of the brain, must be given up, since the symptoms
and anatomical changes of mercurialism have been determined

1 Gazette Médicale de Paris, Juillet, 1843.
* Praxeos medicw universm precepta.
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by Kussmaul’s admirable investigations, and found to be of an
entirely different character.

3. Individual conditions have no weight in the etiology of
this affection. Nerve syphilis occurs at every age at which
the constitutional affection can be present. In about one hundred
cases, accessible to me, the number of years reaches up fo sixty-
eight and down to twenty-two. But the first year of life is
not spared if a child suffers from hereditary syphilis. Graefe'
describes the case of a child less than two years old, in which a
syphilitic new-formation was found in two cerebral nerves, be-
sides a softening in the brain.

The sex is of just as little importance. The fact that fewer
women are thus affected (in my cases, for instance, sixty-four
men, twenty-eight women) depends upon the relative infre-
quency of venereal diseases in general in the female sex.

Constitution, nourishment, and other external conditions,
may have some influence upon the progress of the disease, but
not upon the disposition to its formation.

Pathology.

In describing the morbid appearances and symptoms of the
disease with which we are concerned, it is no longer possible to
treat the whole subject at the same time. Considering the great
variety of the seat, the distribution and the character of the ab-
normal processes, it would only lead to confusion if a general
description of the disease were made up from the history of the
cases reported, as has generally been done in the current abstract
representation, even in the works of Lancereaux and Lagneau,
for example, where the symptoms are stated chiefly according to
the frequency of their occurrence in one or another form of dis-
ease, but are not thoroughly investigated in their anatomical and
physiological relationships. An attempt to supply this defect,
even if incomplete, must be made here, if our insight into the
nature of these diseases is to be increased by further observa-
tions.

1 Arch. fiir Ophthal. I Bd. 1 Abth.
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We will consider, separately, syphilis of the brain, the spinal
cord, and the peripheral nerves; and here, again, shall have
to distinguish, anatomically and clinically, several individual
forms and localizations of the disease.

Syphilis of the Brain and its Membranes.

Pathological Anatomy.

a. Syphilitic new-growth.

The most frequent change met with in the cranium of palients,
who develop cerebral disease under the influence of sy philitic
cachexia, is the formation of a heteroplastic tissue, the syphi-
loma or gummous tumor. We shall therefore describe it first.
The new-growth appears in two very different forms, which, how-
ever, are often united in the same body, either (first) as a whitish
or grayish-red or moist gray mass, of the consistency of a firm
jelly, in thinner places half translucent ; of irregular form, gen-
erally determined by the place where it is seated; discharging
upon its cut surface a scanty whitish-red juice, and gradually
blending with the surrounding tissues; or (second) as a yellow,
firmer—often as firm as cartilage—dry, friable substance, upon
section homogeneous and cheesy, which is found either in the
form of somewhat sharply circumscribed larger or smaller
tumors, or invading the grayish-red substance just described,
sometimes as larger nodules and streaks, and sometimes as a
more minute marbling.

The grayish-red mass consists chiefly of round cells, with a
small proportion of nuclei, and, among them, spindle and stellate
cells, arranged sometimes apparently without order, and some-
times forming groups together with an alveolar framework.
These cell masses lie, as far as possible, in the interstices of the
original tissue, the constituents of which, altered or not, form the
chief part of the intercellular substance of the new-growth, which
is permeated by scanty capillaries, often of large calibre. Hence
in places where the original tissue was delicate and contained
much water, the growth is softer (subarachnoid space) ; where it
was more dense and fibrous, firmer (dura mater). Where the in-
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terstices of the tissue are large, there numerous cells lie together
in large alveolar spaces, which may be again divided into second-
ary spaces by finer fibres (Wagner) ; where the meshes are small,
only a few cells lie in narrow fissures. In the first case we have to
do with a growth rich in cells ; in the latter, with one more fibrous
and brawny. The source of the chief mass of the cells is prob-
ably to be found in the blood ; the granulation cells have mostly
emigrated ; the spindle cells, which in many places are arranged
in a more organized structure, as young connective tissue, in
the meshes of which round cells lie, probably arise from the
connective-tissue strata of the place at which the growth origi-
nated. One can often observe how the same growth, which in
one place has the character of indifferent granulation tissue (for
instance, in the subarachnoid space), upon reaching another
tissue (for instance, brain substance), immediately assumes an
exquisite alveolar structure. In tumors of the subarachnoid
space the mass of cells lies imbedded in a gelatinous inter-
cellular substance within the meshes of connective tissue.

The whole new-formed tissue is permeated by blood-vessels,
chiefly of a capillary character, which are more or less abundant
according to their abundance in the original structure; in some
places little extravasations may be found, which mark the cut
surface of the new-growth with reddish points. Many of these
blood-vessels, especially the smallest, possess a much-thickened
wall (perithelinm).

This form of tumor is never sharply defined ; on examining
the edges by the microscope, one may see at points apparently
normal a strongly marked cellular infiltration, which gradually
passes into the healthy tissue.

The yellow mass is found first in the form of veins, streaks,
or so that one or several yellow dry nodules surrounded by the
grayish-red substance, project into the structure just described.
This is particularly frequent where the new-growth passes into
nerve tissue, or is chiefly situated therein. It then consists
either (1) of a dry, somewhat shining fibrous substance, ap-
pearing in thick sections, under the microscope, gray or gray-
ish-yellow, the origin of which cannot with certainty be deter-
mined, but which may be in some cases the remains of the
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original tissue compressed by the new-growth (atrophic neu-
roglia), and, in others, masses of atrophic cells of the neoplasm
itself; or (2) (especially in nerve sheaths, in the tissue of the
dura mater, in the larger dry masses) of cells,round or spindle-
shaped in a state of fatty degeneration—that is, masses of gran-
ule cells, which are situated in large agglomerations within the
meshes of the original tissue.

Secondly, we find them in the form of completely circum-
seribed, often almost encapsuled tumors (like cerebral tubercles),
around which remains of chronic inflammation, or the gray-red
new-formation may be found. They are as large as an almond
or dove’s egg, and in the first case several often lie together.
Their form is not unfrequently determined by the space in which
they are seated (fissures between cerebral convolutions), behav-
ing thus simply like a caseous inflammatory exudation. Upon
microscopic examination it seems that this homogeneous mass
consists of a granular substance, entirely uniform upon thin
sections, apparently without further structure, and completely
devoid of vessels. When broken up or torn apart, however,
it sets free for the first time a multitude of angular or roundish
granular elements, which resemble shrivelled or broken cells of
roundish shape, and may correspond very well to the remains of
the round cells which form the grayish-red syphiloma. Of the
other elements, connective-tissue fibres, spindle cells, etc., noth-
ing more is to be seen. Here and there lie groups of needle-
shaped crystals of fat, with granules and crystals of blood
pigment intermixed, while nearer the edges of the yellow growth
may be found upon section masses of fatty granulation cells.
The chief part of the process, however, here, does not consist
in fatty degeneration, but in genuine cellular atrophy (caseifica-
tion, tubercularization, in the French sense). In the interior such
tumors are perfectly dry, or some small spots of softening may
be found. The smrrounding tissue always shows a recent, toler-
ably vascular, proliferating cell-mass, like that which we find in
general in the grayish-red growth ; and even where such a mass
is encapsuled (which is always the case with the tumors situated
in the dura mater), the meshes of the connective tissue forming
the capsule are infiltrated with young cells.

VOL. XIL—20
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It is probable, if not yet strictly proved, that these yellow
tumors originate in the grayish-red, and represent the dead and
atrophied remains of the younger soft tissue.

This neoplasm in its various forms has an entirely different
signification, and even certain anatomical peculiarities, according
to the locality within the cranial cavity in which it is developed.

It has two favorite seats: the duramater and the subarachnoid
space.

The growth very frequently affects the dura mater alone,
without the participation of any other tissue in the cranial
cavity. It then develops between the two (greatly thickened)
layers of the dura mater, and is beautifully encapsuled thereby.

The soft grayish-red growth is almost never met with in this
place, but either the fibrous modification of the cellular neo-
plasm, or, most frequently, the dry, yellow tumor, which may
attain the size of a dove’s or even a hen’s egg. It may be de-
veloped in any region of the dura mater, but grows particularly
large in the duplicatures, such as the falx, etc.

One frequently meets with smaller, recent, but yet firm tumors
in the dura mater overlying the sphenoid bone. In such cases
the membrane is thickened around the tumor and for some dis-
tance in the neighborhood, and the interstices of the connective
tissue infiltrated with rows of round cells; the part of the cranial
bones corresponding to the tumor is subject to the so-called
caries sicca, is rough and eroded ; the rest of the cerebral con-
tents are normal. The effect of all these tumors is to diminish
the capacity of the cranial cavity, and to produce tension of the
dura mater.

The consequences for the whole neighborhood are much more
important when the neoplasm is developed in the subarachnoid
space. Under these circumstances all the surrounding tissues
are affected—all the membranes, all the organs (vessels and
nerves), which traverse the space, and the brain itself. The
majority of all cerebral syphilomas originate on this surface, and
grow from the subarachnoid space and the pia mater towards the
brain substance. This fact, already stated by Wilks, Jaksch,
and others, is confirmed by a comparison of the quite numerous
cases collected by me. Any portion of this space may serve as the
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starting-point. It is only occasionally determined by a lesion of
the bone, for instance, while usually it cannot be ascertained why
any particular spot undergoes syphilitic degeneration.

If the disease is seated in the subarachnoid tissue which sur-
rounds the cortical substance, where the dura mater lies closer to
the brain—that is, on the convexity and the lateral surface of
the brain—we usually find the following arrangement: The dura
mater is closely united to the surface of the brain to an extent of
from one to perhaps two inches square, very much thickened at
this point, often with a yellow translucency. On removing the
dura mater, this portion must be left adherent to the brain, or the
place will be lacerated. If a section is made perpendicularly into
the brain through the dura mater, it is seen that the latter, the
arachnoid, the subarachnoid space, pia mater, and surface of the
brain, are blended into a single mass, of which the different con-
stituents can no longer be distingunished. A moist reddish layer
appears between the outer surface of the dura mater and the
brain, within which, corresponding chiefly to the depressions
formed by the beginnings of the sulci, lie one or several dry
yellow growths as large as beans. These tumors generally run
into the surface of the brain, and no sharp boundary can be
drawn, as a more or less extensive portion of the cerebral cortex
and even of the medullary substance is changed into a dry,
yellow mass. The brain substance surrounding the yellow mass
shows a white or red softening, which is often extensive, and
may spread over half a lobe or more.

If the affection is seated at the base, the dura mater partici-
pates less frequently, and the neoplasm is then prone to fill the
spaces around the chiasma, the infundibulum, between the crura,
at the anterior or posterior border of the pons, which are bridged
over by the arachnoid.

In this region the grayish-red growth is usually met with,
which also spreads into the nerve substance to a varying depth,
—often completely grows through the chiasma, includes the
hypophysis, grows into the cavernous sinuses, and then again
leads to circumseribed softenings in the nerve substance.

In both regions, however, the new-growth may completely
lose the character of a circumseribed tumor, and take that of a
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diffused infiltration. In such cases we may find, at the base of
the brain, a gelatinous gray exudation, stretching from the roots
of the olfactory nerves to the cerebellum, and resembling many
forms of tubercular meningitis, except that the exudation here
has the structure of a syphiloma. In fact, the term gummous
meningitis is more appropriate than syphiloma of the brain.
The same thing sometimes happens on the convexity. All
the membranes over one or both hemispheres are grown together
into a more or less thick brawny mass, which, upon more careful
examination, resembles throughout the structure of a syphiloma.
The surface of the brain is then extensively softened. Often,
under some methods of treatment, the new-growth gets well and
a cicatricial thickening remains over the hemispheres, which in
the dead body may be erroneously spoken of as the remains of
a simple pachymeningitis.

Only in rare cases the syphilitic growth seems to make its
appearance, in the form of numerous miliary nodules, upon the
dura mater, or in the soft membranes. Engelstedt® describes
one such case, as well as Leon Gros and Lancereaux.®

Tumors in the interior of the brain, without connection with
the membranes, belong among the greatest rarities. Since the
question of the origin of syphilitic tumors from the brain sub-
stance is of general pathological interest, I will here adduce the
accessible cases.

Among forty-five cases of syphilitic new-formations in the cranial cavity, with
accurate statements as to their seat, I find only three of tumors of the brain sub-
stance, which neither lay upon the surface of the brain nor were connected with it.
They are the following :

1. One case of Lallemand,® where a tumor, as large as a small nut, was situated
in the centrum ovale of Vieussens, surrounded by softening. To say nothing of
the case being somewhat doubtful (the symptoms were very peculiar), it is not
difficult to suppose an unperceived connection with a cercbral fissure, Tiingel®
describes a similar case of tumor in the centrum ovale, which, however, was con-
nected with peripheral tumors,

2. A case of Zambaco,® where, besides a gumma, as large as a dove's egg, on

'L, p. 146

*L c., Obs. 124

#Union médicale. 1853, p. 441, in Leon Gros and Lancereauz, 1. c., p. 254.

4 Lancereaus, Traité de la Syphilis, p. 474. 5. c., Obs. 84,
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the surface of the pons, a smaller tumor, surrounded on all sides by brain substance,
was found in the left optic thalamus.

3. A case of Lancereaux,' where tumors, as large as peas, consisting of fat
granules, and by a ive-ti were found in the
corpus striatum.

Of these last two cases, Lancereaux’s is not quite conclusive, since it may well be
doubted whether this mass of fat granules actually originated in a syphilitic growth:
and in Zambaco's case no histological examination is reported. In the rest of the
cases, mentioned above, the lesion was seated at the periphery, so that, among all the
carefully described cases which were available for analysis, there was not a single
one in which the seat of the tumor was undoubtedly in the interior of the nervous
substance.

In this place should be mentioned a case, apparently unique, described by
Faurds,? where a girl died somewhat suddenly during the existence of recent syphi-
lis, and a raspberry-like growth, resembling the erectile tissue in structure, was found.
in the fourth ventricle. Here, of course, the growth originated in the reflection of
the pia mater.

Besides the places already mentioned, the syphilitic new-
formation establishes itself at one other, which is of the greatest
importance for the vitality of the brain—that is, in the interior
of the great arteries at the base. I have described this peculiar
oceurrence with considerable elaboration in the work cited above,
and must refer to it for the details. Fifty cases of this form of
disease (of which some indeed are doubtful) are there collected.
In addition to the atheromatous process, which sometimes
affects the vessels of syphilitic patients, the arteries at the base
of the brain are subject to a peculiar form of disease, sometimes
when a syphilitic growth is developed around them, but some-
times entirely independent thereof.

As the disease begins, the blood-vessels become less trans-
parent, their reddish color gets a whitish glimmer, and finally
becomes completely grayish-white; they lose their usual shape
of a flattened cylinder, and become completely round ; they are
firmer to the touch, and at last perfectly stiff and hard as carti-
lage. Upon section, we may remark, even with the naked eye,
that the lumen of these vessels has been more or less encroached

| Traité de la Syphilis, p. 459.
* Comptes rendus de la Sociéte de Toulouse. 1853, Leon Gros and Lancereauz, 1. ¢.,
p. 266,
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upon—at first by semi-lunar segments, and later by zones of new-
formed substance lying around the periphery. This substance is
of a white or gray color—at first moist, afterwards more dry, of a
tough, in the later stages hard and cartilaginous consistency.
The calibre of the vessel is thus reduced to the third, fourth, or
fifth of its original dimensions, and, at last, places may be found
where the remaining passage is stopped by an adherent throm-
bus, or where there is no passage at all, but the whole artery is
changed into a solid cylinder. In such cases the whole arterial
system at the base of the brain exhibits a general narrowing and
shortening.

This new-growth is developed between the elastic lamina of
the intima (membrana fenestrata) and the endothelium, and con-
sists at first of endothelial cells, which constantly increase and
change into a firm, felted connective tissue, composed of spindle
and stellate cells, into which the emigration of round cells from
the vasa nutritia of the vessels takes place, so that a granula-
tion tissue is formed like that of syphiloma in other places.
The new tissue grows often in distinct periods, in two direc-
tions, towards the interior of the artery, and in the direction of
its length ; and thus, on the one hand, gradually narrows the start-
ing-point, and, on the other, involves in the degeneration more
and more of the main artery, with the communicating vessels
and branches, even to those of small dimensions.

In its further course the new-growth either becomes organized
—taking a similar structure to that of the original wall of the
vessel, and the process comes to a standstill after great diminu-
tion of the vascular calibre—or cicatrization occurs after com-
plete obliteration with transformation into fibrous connective tis-
sue, and the whole portion of artery affected becomes useless.

By this process a more or less extensive portion of the chan-
nels by which blood is carried to the brain is rendered materially
less capable of its normal action, and functional disturbances of
the brain substance arise; or when, either by the new-growth
itself or by an added thrombus, such portions of the vessels as
give rise to terminal arteries are obliterated, softening of the brain
takes place. This degeneration most frequently affects the ca-
rotids and their branches, the arteries of the fossa Sylvii, and of
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the corpus callosum, near their origins. But it is exactly these
portions (see ““ Die luetische Erkrankung der Hirnarterien,” 4,
Capitel), from which the terminal arteries supplying the nucleus
lenticularis and nucleus candatus® arise ; and hence the frequent
softening in these regions. In general a large, perhaps the
largest, part of the so-called syphilitic inflammations or softenings
of the brain are to be referred to this degeneration of the large
arteries.

The softenings in the neighborhood of syphilomata and in
gummous meningitis are chiefly consequences of the degener-
ation of the small arteries situated in the region of the syphi-
litic neoplasm.

Hence, when syphilitic inflammations are developed in the
brain, it is necessary, even if the large arteries at the base are
apparently sound, to examine the condition of the small vessels
penetrating from the surface, since the degeneration may possi-
bly be developed in them alone.

b. Syphilitic inflammation.

Besides the cases of undoubted new-formations in the interior
of the cranial cavity, we meet with many recorded observations
relating to the presence of non-specific inflammation or softening,
partly of the membranes, partly of the brain substance, which
are, however, referred to a syphilitic cause, because they made
their appearance during the existence of the constitutional dis-
ease, or even simultaneously with the recent external eruptions.

Those cases which depend upon the extension of a suppura-
tion of bone to the dura mater and brain, must be at once ex-
cluded, since they belong here only remotely, and fall under the
category of cerebral abscesses of external origin, with the differ-
ence that here the septic inflammatory process arises from a bone
which became carious from syphilis, instead of in connection with
tuberculosis, etc., as in other cases. On the other hand, the cases
of primary inflammations arising within the cranial cavity are of
special interest ; for if the syphilitic poison can give rise to
ordinary irritative processes as well as to a peculiar new-forma-
tion, any anatomical characterization of its action becomes very

! Forming together the corpora striata.



312 HEUBNER.—SYPHILIS OF THE BRAIN AND NERVOUS SYSTEM.

uncertain, and a simple conception of the disease we are consid-
ering—which has just received so powerful a support from the
proof of the morphological identity of the hard chancre with all
other gummata—is rendered almost impossible. Hence an anal-
ysis of the cases bearing on this point becomes necessary. In
all they are much fewer than those of gummous new-formation ;
among some one hundred and filty cases, we find descriptions
of simple inflammations about thirty-six times—that is, in from
one-fourth to one-fifth of the observations. I have assembled
twenty-two of the most trustworthy cases.

Here are to be found, first, cases of simple meningitis. Mildner! mentions a
case where a patient with u recent syphilitic exanthema, suffered from mental dis-
turbance, progressive dementia, and an apoplectic attack, and the autopsy disclosed
a pachymeningitis on the left side with atrophy of the brain.

Ljunggren® another, where epilepsy and dementia began twelve years after in-
fection, and were found to depend upon simple meningitis. Griesinger describes the
course of an acute psychosis of peculiar character in a patient infected not long
before, where the autopsy showed a great (one-half line) thickening and tendinous
toughening of the pia mater with alteration of the vessels at the base, the brain sub-
stance itself being without marked abnormality.

These cases of apparently simple meningitis cannot be looked
upon as conclusive for the occurrence of non-specific inflamma-
tion, because in all three the histological examination is want-
ing.

T have stated above that the remains of gummous meningitis
may give to the naked eye exactly the impression of connective-
tissue indurations, especially as the microscopic characters of
the two are the same. The formation of the thick and tough-
ened patches, which Griesinger deseribes, is not common in ordi-
nary inflammation of the soft membranes, and probability in this
case rather inclines to the side of actual gnmmous inflammation.

More numerous cases are reported of softening and inflammation of the brain,
We find mention made of foci, sometimes yellow, sometimes of a red, dregs of
wine color, or having small apoplexics scattered through them, or of single parts of
the brain of a whitish, mushy character. The consistency is spoken of as some-
times semi-fluid, sometimes merely soft, sometimes like hacon. Separate harder

1. c., Obs. 5, *L c., Obs. 18,
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portions among the soft are often mentioned, as well as the formation of cavities in
the soft parts. Their seat, when in the substance of the hemispheres, was upon the
surface (in four cases out of nineteen; Gubian in Leon Gros and Lancereaux, Obs.
115 ; Engelstedt, 1. c., page 136 ; Lallemand, Leon Gros, and Lancereaux, Obs. 116
Steenberg, 1. c., Obs. 27), in the ganglia alone four times; in the corpus striatum
(Ljunggren, 1. c., Obs. 6 [cyst], and Obs. 3 [apoplexy]; Steenberg, L. c., Obs. 8 and
4); once in the optic thalamus (Faurds, Leon Gros, and Lancereaus, Obs, 105); three
times in both ganglia and hemispheres (Leon Gros and Lancereaux, Obs. 111 and
112, Oedmanson) ; once laterally from the lateral ventricle (Flemming in Leon Gros
and Lancereaux, Obs. 126); once in the cerebellum (Gjir, ibid., Obs. 88).

Three times softening is described upon the surface of the brain, with adhesive
‘meningitis (Steenberg, 1. c., Obs. 16, Obs. 85 ; Zambaco, 1. c., Obs. 52); and, finally,
a general softness of the brain substance is mentioned (Leon Gros and Lancereaux,
Obs. 114; Steenberg, Obs. 29 ; Mildner, Obs. 4).

The objection may be made to these cases that in none of
them was the character of the inflammatory process established
by careful histological examination. This is the more impera-
tively demanded, since in several cases the macroscopic desecrip-
tion does not agree with the ordinary appearances of so-called
brain softening. Thus, Lancereaux speaks in his 112th Observa-
tion of a yellow apoplectic focus in the corpus striatum. Zam-
baco, describing a similar case, says that a grayish nucleus was
situated in the softened mass. In Lallemand’s case a purulent
focus is spoken of, having tubercles as large as grains of barley
situated around it. Fleming describes the medullary substance
as lardaceous. In Steenberg’s fourth case the softened spot in
the corpus striatum is spoken of as grayish-yellow. In his
twenty-seventh case he speaks of a greenish-yellow mass within
the softening. In the observation of Faurés the softening is
called purulent.

In these six cases there is nothing to exclude the supposition
that a syphilitic neoplasm may have been concerned therein.
Even into the ganglia such a growth may intrude from the
periphery, as from the substantia perforata or from the con-
volutions of the base.

Then, in the four cases where the softening was seated on the
surface, a thickening of the soft membranes and adhesion to the
cerebral cortex are mentioned—i. e., in the cases of Gjor,
Steenberg, and Zambaco ; and the same remark holds good here
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which was made in regard to chronic meningitis. It may be
distinetly affirmed that, with any examination less careful than
should be demanded by the general modern development of
cerebral anatomy, the possibility is always present that a small,
yellow or grayish-red tumor may be overlooked at the bottom of
a suleus. I know from my own experience how often such a
tumor is found in a softened spot, almost accidentally, after the
autopsy is completed. This objection may be made to the
observations of Gubian and Engelsteds.

The principal observations remaining are those of softenings
or inflammations in the great ganglia, reported by Lancereaux,
Steenberg, Ljunggren, and Oedmanson, which are much more
like ordinary cerebral softening, and occur in a region where the
development of a syphiloma belongs, to say the least, among the
very rare cases. Here we must recollect what has been said
above of arterial syphilis, and that softening of the great ganglia
is the most frequent consequence of the disease of the vessels.
This, however, was in former times usually overlooked, and thus
the essential cause of the cerebral lesion failed to be recognized.
In the five cases cited above the condition of the vessels is only
once mentioned, and the meaning of the so-called inflammation
in the ganglia must therefore be looked upon as doubtful. Only
in Ljunggren’s observation is it expressly said that the corre-
sponding artery of the Sylvian fossa was healthy. But this case
was evidently a real cerebral hemorrhage, and not an inflamma-
tion at all, and hence belongs in another category.

The fact deserves prominent mention at this place, that finding an actual cere-
bral hemorrhage, from :he rupture of vessels, is as rare among the syphilitic as the

of ics is common. Hemorrhagic infarction, from
obstruction of vessels, is frequent enough; but the case just mentioned is the only
one of genuine hemorrhage which I have found.

Finally, as to the three cases in which a general softness of
the brain is mentioned, it is very questionable whether they were
actually cerebral softenings, and not more appropriately to be
included in the category about to be treated, where a decisive
post-mortem lesion was generally wanting; for the phrases,
general swelling and softening of the brain (Dufour), softening
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of the left hemisphere (Steenberg), tawny discoloration of the
cortex (Mildner), point rather to a change in the amount of
blood or lymph contained in the brain, such as may happen in
the most various diseases, than to actual inflammatory or degen-
erative processes.

I think, therefore, that this conclusion, at least, may be
drawn from the summary just given—and there is no case
known to me in this category where any more accurate anatomi-
cal data are given —that the cases so far reported are not
sufficient to justify the assumption of a simple inflammation
within the cranium in syphilitic cases, neither originated nor
accompanied by a new-formation.

The possibility of such an occurrence is not denied ; but for
the present the question is an open one, and any new cases of
this kind should be most carefully examined as to any small
tumor which may possibly be present, the condition of the
vessels, and the histological character of the softened portion
itself.

c. Absence of all gross anatomical lesions, after previous
severe brain trouble in the syphilitic, has been stated by many
writers as a condition often observed.

I have collected eleven observations of this kind, where somewhat accurate
data are given—one each from Delaunay,' Gjor,* Engelstedt, Ricord, Kussmaul; ®
two from Zambaco;® four from Steenberg.’ In all these cases the brain is
described as normal, or ing is said of hyperemia or edema,
conditions met with in other cases by the hundred. The spinal cord also, when it
was examined, offered not the slightest abnormality. In Kussmaul's case even the
most careful microscopic examination (in how many places?) could not show any-
thing abnormal. Yet in all these cases important nervous symptoms had been

present, and had finally caused death.

If we examine the symptoms observed in these cases during life, we find that
they may all be divided into two series: 1st, mental disturbances—either acute
delirium, i or chronic di of the intellect, with
loss of memory and gradual dementia, sometimes preceded by delusions of mag-
nificence (délire des grandeurs; Grossmwahm); and, 2, paralyses, partly of the

! Leon Gros and Lancereaux, p. 173. ¢ Leon Gros and Lancereaux, 1. c., Obs. 78,
* Norsk Magazin, Bd. XIL. ¢ Mercurialismus. 1861, p. 369.
%1 c., Obs. 2. ¢1. c., Obs. 71 and 72.

1L ¢, Obs. 1,2, 22, 34,
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extremities, partly of the cerebral nerves, and partly of speech, or of the sphincters,
not, however, making their appearance as distinct hemiplegias, but rather occurring
on both sides, ascending, changing from one side to the other, coming quickly,
but disappearing again, and, finally, as a rule, ending in general weakness—in
short, behaying just as we observe these to do in dementia paralytica.

In general, of all the groups of symptoms occurring in cerebral syphilis, that of
which we are speaking is, as we shall soon sce, the only one which resembles
dementia paralytica. It should be stated here, in reference to the progress of the
disease, that the cases may be clearly divided into two groups, a rapidly and a very
slowly progressive. In six of cleven cases the disease lasted from two to cight
weeks; in one five, in another eight months; on the other hand, in one five years,
in another twelve years, and in Schiile’s case, soon to be described, twenty years.
These rapidly progressive cases are just the ones which generally occur at an
unusually carly period of the syphilitic disease; in three of those above mentioned
the nervous disease began within the first year after infection.

From the preceding short analysis of several observations
bearing on this point, it may be seen that these cases, in which
up to the present time no change of the nervous centres has
usually been demonstrated, hold also an entirely peculiar posi-
tion in regard to the symptoms, and are, in fact, the very cases
exhibiting analogies with dementia paralytica, to which Hilden-
brand, Steenberg, and others, with perhaps too strong a tendency
to generalizations, have expressly referred. One can easily
recollect how long the results of anatomical investigations in
regard to the general paralysis of the insane remained completely
negative, before the modern methods of histological study had
overcome the previous difficulties. It may be hoped that in our
cases, also, future inquiry will give sufficient anatomical expla-
nations of the peculiar appearances during life.

A beginning has already been made in a case of Schiile (1. c.),
where a less practised observer, especially of an earlier period,
would perhaps have found only a few abnormities worthy of
mention.

The case was that of an officer, aged fifty-two, Wwho was under observation in an
insane asylum for twenty years, and had presented the symptoms of dementia para-
Iytica, as well as frequent outbreaks of confirmed constitutional syphilis. At the
autopsy were found, besides a circumseribed gummous inflammation between cra-
nium and dura mater, a hemorrhagic pﬂchymemngms an old opacity and thicken-
ing of the soft memk and an ion of the large arteries
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of the base, a peculiar pale gray, as it were swollen, condition of the cerebral cortex,
a small softening of the left nucleus lenticularis, and a gray degeneration of the
lateral columns of the spinal cord, chiefly on the left side. Upon microscopic
examination, it appeared that in the cerebral cortex the texture of the neuroglia had
taken on another and homogencous quality, and was abnormally filled up with nuclei,
single and in groups, chicfly along the vessels, which were themselyes much altered.
Their walls were thickencd, sclerosed, and their cells bad undergone fatty degenera-
tion, or the chamnels were accompanied by close rows of nuclei, or by lines of
spindle cells, others heing surrounded by a dense web of connective tissue, or obliter-
ated 0 as to become fibrous bands. The ganglion cells were shrunken in various
degrees. (The other data in this very complete history are omitted, for the sake of
brevity.) Here, then, in the cortex of this brain a profound and unusual lesion was
found, which was only made manifest by the more delicate methods of investigation.

Symptoms,

It can easily be understood that with the great variety of
anatomical appearances found in cerebral syphilis,' the symp-
toms in individual cases must also present very great differences.

Far asunder, however, as they may be in their progress and
termination, at the beginning, orrather in their prodromata, they
are all very much alike. The most frequent and striking symp-
tom met with at this time is Zeadache. Tt is almost never
absent ; the patients, who have any recollection at all, usually
recall this as the first sign of disease.

It precedes the more distinctive appearances by days, or more
frequently by weeks and months, or even years, and is regarded
by many patients as something which has nothing to do with
the later disease. It varies in severity, and often becomes almost
insupportable, but is, like all pains, not always persistent to the
same degree, occurring in paroxysms which, like the osteocopic
pains of the extremities, become worse at night, often at about
the same hour, and remit towards morning.

Long intervals may oceur in the presence of this symptom ;
even without treatment the pain sometimes wholly disappears,
to break out again with the greatest intensity a few weeks or
months Jater. The seat of the pain is just as various. The

! This designation is used for the sake of brevity. Syphilis of the membranes, arte-
Ties, ete., is included.
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whole head is seldom affected: but generally a lateral, anterior,
or posterior half, or only one spot from which it radiates; or
even a perfectly circumscribed region, as in clavus, which, how-
ever, on account of the great intensity of the pain, produces the
same effect upon the general condition as general cephalwea. It
is a highly important fact, not always sufficiently noticed, that
this headache, when it can be localized, is generally made dis-
tinctly worse by pressure at certain points.

We believe that this symptom, so exceedingly common, must be looked upon
as prodromal in the true sense of the word, inasmuch as in the majority of cases it
is not dependent upon processes taking place within the cranium, but upon the out-
side.

If we recollect that in almost every case of cerebral syphilis signs of the consti-
tutional disease are found also on the cranium in the form of deep or shallow cica-
trices, phytes or gummous i ions, that even during life gummata
upon the cranium are observed to precede internal syphilis; that the patients often
point to exactly the position of a cicatrix as the seat of the greatest pain; if we
consider how very sensitive is the periosteum, while the greatest part of the brain
substance is not at all, and the soft membranes only doubtfully so; and that, of the
intracranial organs, the dura mater alone can be considered capable of intense pain,
and that it (the dura) often remains unaffected; and if we reflect how long head-
ache entirely alone may precede cerebral symptoms ; and that the pain, if it origi-
nated at a point within the skull, could not be increased on pressure—we can hardly
refuse our assent to this view.

In those cases where the dura mater is involved, the intracranial disease also
may be accountable for the long duration of the pain as well as for a definite local-
ization ; but in this case the pain is no longer prodromal, but accompanies perma-
nently the other symptoms, and is present under similar circumstances.

Besides the headache, a permanent or often recurring sleep-
lessness is found.

Often it is a consequence of the pain, which is much worse at
night; but at other times it occurs in the intervals, and is then
without apparent cause. Without any special disorder, an
inability to sleep—which is particularly remarkable at the youth-
ful ‘age, at which so many syphilitic patients are found—malkes
its appearance, and often proves intractable to artificial aids.
This phenomenon, too, may last long and lead to no little ex-
haustion. The direct cause cannot as yet be stated.

‘While these two symptoms, or at least one of them, are genu-
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ine prodromata, and in many cases very remote ones, the others,
which have been called prodromal, and which might perhaps be
called nearer, are in reality due to the developing stage of the
disease itself. Among them belong the dizziness, which usually
occurs in distinet attacks, and may even increase to fainting ; the
feeling of numbness in the head ; mental disorder and confusion;
shooting pains in the extremities ; general discomfort ; slight loss
of memory ; greater slowness of thought or speech, or a greater
excitability of manner; unusual irritability of character, etc.
All these symptoms arise, in one case or another, as the first
indications of more severe disease, but are either too slight or too
intermittent to seriously arouse the attention or anxiety of the
patient (they often happen to healthy persons under the influence
of varying frames of mind, ete.), and thus are not considered as
a disease. Only when the patient is asked, in the midst of a
severe attack, about his antecedents, are these trifling signs
recollected.

These symptoms are manifestly dependent upon changes in the amount of blood
or lymph contained in the brain, and upon other temporary processes accompanying
the I of the th, L therefore calls them, perhaps
with only partial justice, congestive. At any rate, let their seat be what it will,
and no matter how various the future progress, they belong to nearly all classes of
cases, and are therefore to be referred to general processes accompanying the special
lesion in the interior of the cranium.

The disease itself malkes its appearance with the most rapid
and unexpected outbreak of severe cerebral symptoms. The
nature of this outbreak, as well as of the further progress of the
disease, is determined by the anatomical form in which the dis-
ease develops within the cranium. However various the course
of the brain affection in individual cases, however manifold
the expressions of the disease, certain fundamental types can
yet be recognized in the majority of cases, and the cause of these
typical distinctions between the several modes of progress can
be found in their anatomical relations. The following sketch
of the symptoms is undertaken with this object in view :

1. Psychical disturbances, with epilepsy, incomplete pa-
ralyses (seldom of the cranial nerves), and a final comatose con-
dition, usually of short duration.
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In this class of cases the severer group of symptoms, having
been preceded for a longer or shorter time by the premonitions
deseribed above, often makes its appearance in the midst of ap-
parent health, in the most sudden and alarming manner, by an
epileptic fit, which is soon followed by more or less similar
attacks, at first with completely healthy intervals, but afterwards
with disturbances, especially of the psychical functions. At
other times the early attacks are separated by a long interval ;
weeks elapse after the first catastrophe, and the patient begins
to forget it. Then comes a new attack, and the development of
psychical symptoms follows slowly. The latter may, however,
even precede the epileptic attack. The epileptic fits are either
completely developed, with loss of consciousness, fixed pupil,
etc., or, as Wilks states, consciousness may not be completely
lost, or rudimentary attacks (especially of epileptic vertigo) alter-
nate with those which are completely developed. Sometimes
the epilepsy remains for a long time as the sole symptom.

The mental disturbances consist at first in a somewhat bad
temper or irritability, which, after a varying interval, passes on
the one hand into melancholy, on the other into mania, and is
sometimes rapidly followed by a marked weakness of intellect
and memory. These last symptoms have some similarity to those
which are observed in dementia paralytica ; the great fickleness
of disposition, weeping and laughing in the same minute, the
fluctuation and want of fixedness of all the ideas, the slowness
of thought, specially distingnish these mental disturbances of
syphilis. According to Wille, however, the delirium of magni-
ficence, so common in dementia, is wanting.

Certain paralyses now usually make their appearance, which
are characterized, in this form of cerebral syphilis, by their
gradual development. They do not occur in the form of an apo-
plectic attack, nor do they attain the completeness of paralyses
originating in apoplexy, but appear rather as pareses or like con-
ditions of considerable weakness. They are, however, usually
predominant upon one side. The speech is peculiarly prone to
suffer, and the modifications of the troubles affecting this func-
tion are very various. Pure and complete aphasia is not one of
the most frequent. I have, however, seen it at least temporarily,
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for instance, during the increase of psychical symptoms, and
there have been cases of persistent aphasia combined with agra-
phia. A peculiar hindrance to speech, for which the French have
the appropriate expression, ‘‘ embarras de parole,” is more fre-
quent. The patients speak either with remarkable slowness, or
as if a leaden weight lay upon the thoughts; or they stammer
and hesitate, as if in the middle of the sentence they had long for-
gotten what they wished to say at the beginning; or they make
sympathetic movements of various kinds, as if the work of speak-
ing called for an enormous expenditure of will power. The
articulation, however, with all this, may remain completely un-
impeded, the pronunciation of the single consonants, or the
repetition of words pronounced before them, perfectly good, and
the intellect (if not previously affected) clear, but the possibility
of rapidly carrying out the impulse of the will seems to be want-
ing. Such patients are generally not able to read, or the first
lines may be uttered fluently enough, soon to be interrupted by
an increasing stammering ; in counting, they cannot get beyond
a few figures, ete.

This incapacity for speech varies much from time to time,
and the patient can often, when unconstrained, succeed in doing
what he is no longer able to do in society or before the examin-
ing physician. This all proves that we have to do with a dis-
turbance seated beyond the prime motor centres, a weakness of
those organs from which the stimulus proceeds to set these
centres in motion—organs, therefore, which we must locate in
the gray substance of the cerebrum.

Other paralyses are added, among them usually ordinary
unilateral weakness, which is recognized by a more sluggish
reaction of the corresponding limb, and gradually increases to a
quite well-marked impediment to its use. In these cases a com-
plete paralysis is rare. The paresis attacks sometimes only the
upper, sometimes the lower, sometimes both extremities of the
same side, and unilateral facial paralysis is also observed. A
slight drooping of the shoulder, a dragging of the foot, a dimin-
ished energy of particular movements may be observed, without
the power of walking, raising the arm, writing, etc., being com-
pletely lost.

VOL. XIL—21
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These conditions progress with singular fluctuations ; often
increased energy returns for a considerable time, while the
psychical disturbances described undergo a remission, and the
epilepsy makes longer pauses. But finally, especially if no
suitable treatment has been instituted, and often, in spite of it,
an increase of all the symptoms takes place. In particular the
epileptic attacks become more frequent, and may at last follow
each other without cessation ; in the intervals the intelligence is
more and more disturbed, and a condition of sommnolence, and
finally of deep unconsciousness, sets in, with a general weakness
of all the limbs, twitching of the extremities, and involuntary
passage of the urine and stools. Fever, affections of the lungs,
and bed-sores make their appearance, and the patient dies in
deep coma.

‘With suitable vigorous treatment, this combination of dis-
turbed intelligence, epilepsy, and slight paralysis—among which
the convulsions usually attract the most attention—may be tem-
porarily, or even permanently, cured, as many cases of recovery,
especially from syphilitic epilepsy, prove.

This course of syphilitic cerebral disease usually depends upon those forms of
anatomical change where some point on the convexity of the cortical substance is
the centre of d P f the th here, at some ci i locality
in the subarachnoid space, a gumma is developed which leads, in the manner above
described, to adhesions of the membranes, attacks the brain, and in its farther ex-
tension produces softening of the cortical and adjacent medullary substance—or
where a diffused gummous meningitis, attacking one or both hemispheres, is added.

It can easily be seen that psychical disorders in particular must be developed under
the influence of a process seated thus at the periphery. Jaksch, who described this
affection purely from a symptomatic point of view, mentions that among fourteen
autopsies of patients mentally affected, in twelve the membranes and cortex were

specially affected.

1t can further be understood why, in these cases, strongly marked paralyses are
usually absent, since the motor ganglia are not directly affected by the new-growth,
but suffer secondarily by the increase of the quantity of blood in the corresponding
hemisphere, the tension, cte. One can also easily see that cases of this kind may
assume such a form that combination with well-marked paralyses must take place.
It makes a difference whether the affection is seated in the posterior or anterior part
of the brain, since in the latter the presence of special motor organs must now be
looked upon as well established. Complete aphasia will be present if the lesion is
situated exactly in the third frontal convolution; single cerebral merves can be
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paralyzed (and such cases occur) when the affection is so situated that it both
affects the cortex extensively, and also attacks portions of the base (for instance, in
the neighborhood of the inner part of the base of the anterior and middle lobes).
The most frequent paralysis of the cerebral nerves, which is found with the group
of symptoms just described, is disturbance of vision, to the extent of blindness on
one or both sides (according to Jaksch, in forty-five cases fifteen times); this, how-
ever, is sometimes the result, in such cases, of optic meuritis in connection with
dropsy of the sheath of the optic nerve—an event due to leptomeningitis or to in-
creased pressure within the cranium, without the optic nerve being directly in-
volved by the new-growth. Such a case is described, for instance, by Ocdmanson.

One point ought to be made parti although its
with our present knowledge is not altogether clear, viz., that the anatomical form,
now under consideration, is precisely that which is specially distinguished by the
occurrence of epilepsy

In twenty-six of my forty-five cases of new-growth in the cranial cavity, where
the conditions were as described (the large tumors of the dura mater alone being

also included), epileptic or similar convulsive attacks were observed twenty times;
in the other nineteen, where the neoplasm was limited to the white substance of the
base or to the middle of the brain, this symptom was found but twice. Jaksch
found, in twelve autopsies of former epileptics, twice a gelatinous mass in the sub-
arachnoid space, four times adhesion of all the membranes over a limited space,
and once gummous nodules in the membranes, which pressed upon the brain. Hence
the epilepsy of syphilitics
surface of the gray substance of the brain, and forms an appropriate member of the
train of symptoms deseribed.

s, in most cases, the consequence of an iritation on the

2. Genwine apoplectic attacks, 'wlth succeeding hemiplegia,
in connection with peculi diti oceurring in
often repeated episodes ; frequently phenomena of unilateral
irritation, and generally at the same time paralyses of the cere-
bral nerves.

This second form of syphilitic cerebral disease is not less fre-
quent than the first, and is that which, from the great change
in the symptoms during its course, and from the great variety
of the accidents, specially deserves that character of capricious-
ness which impressed even the older observers as belonging to
cerebral syphilis.

The prodromata are the same as in the former groups : head-
ache, change of disposition, a melancholy, shy disposition, pre-
cede for a long time the more decisive outbreak. The begin-
ning of the more serious affection shows itself in various ways.
Sometimes the patient remarks, when feeling otherwise well,
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a sudden paralysis of some cerebral nerve, such as a drooping
of the eyelid, an unexplained squinting, double vision, or dim-
ness of vision, or loss of feeling in some part of the face. These
paralyses may be preceded by irritative phenomena, of longer
or shorter duration, such as spasmodic contractions in single
muscles (facialis, abducens, etc.), or especially by neuralgias of
the trigeminus, which are to be distinguished from the earlier
headache by extending over definite regions, corresponding to
branches of the nerve, and by the pains not being increased by
pressure, or only at certain points (points douloureux). These
strictly limited symptoms may last a long time, even a year,
before anything follows; but usually more general phenomena
are added not long after.

In other cases an apoplectic attack is the first symptom
which, unexpected and alarming—just like the epileptic fit in
the form described above,—comes to interrupt apparent health.
Not unfrequently some exciting cause gives the impulse, for
instance, excessive bodily or mental exertion, a long stay in
a crowded room, excess in Baccho vel in Venere. Soon after any
injurious influence of this kind, the patient suddenly loses his
strength, falls, and remains, usually only for a short time, with-
out consciousness ; or his condition is such that, as if half asleep,
he barely remarks what is going on around him, but is incapa-
ble of all movement ; or he has a brief attack of dizziness, during
which he has time to secure himself against falling, by assuming
a safer position. ~When the patient somewhat regains his
strength, he finds that another trouble has accompanied the at-
tack, viz., a paralysis, and usually a hemiplegia ; the arm cannot
be moved, or walking is difficult, the speech badly articulated,
and aphasia is often present, or may even, under some circum-
stances, be the only paralytic symptom. This condition—the
impossibility of translating his clear thoughts into words—pro-
duces greater anxiety and excitement than the paralysis of a limb.

Finally, it may happen that the hemiplegia—in a manner
somewhat analogous to the paralysis of the cranial nerves, just
described—sets in when the sensorium is perfectly clear, so that,
as happened in a case described by me, the patient can follow,
step by step, the progress of a paralysis in a limb.
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The further progress of the case- may at first resemble that of
an ordinary cerebral hemorrhage or embolism. The general
health is speedily re-established, and the paralysis remains as a
slowly disappearing residuum of the shock. Much more fre-
quently, however, the disease is not at an end even for the time,
but goes on to further and more serious disturbances of the
cerebral functions. These latter—the somnolent conditions,
soon to be more carefully described—may, like the paralyses of
cranial nerves, the hemiplegia, the aphasia, etc., introduce the
general disease, and only secondarily be followed by paralyses.

These somnolent conditions develop with comparative rapid-
ity. The patients complain for some days or hours of increasing
headache, or only of an unusual dullness and confusion, or great
exhaustion and disinclination to work. A peculiar behavior may
be noticed ; it is evident that they are often completely absent-
minded ; they stare, without any special reason, at what is
around them with a fixed gaze, etc. Now comes, in the midst of
their work, an attack of loss of consciousness as a precursor, or
the mental functions are so changed in the course of a few hours,
not unfrequently during the night, that from this time the pres-
ence of a severe cerebral disease is evident, even to the laity. The
condition which has now established itself has in its whole aspect
something very peculiar—I might almost say characteristic of
cerebral syphilis. The train of symptoms stands about midway
between the two descriptions, which are usually given, of menin-
gitis and circumscribed softening of the brain. It has some
analogy with the hydrocephaloid disease of children, as described
by Marshall Hall.

The patients are found in a typhoid, half conscious, half
sleeping condition, like drunkenness, from which they can be
only very temporarily awakened, but which is frequently com-
bined with a purposeless instinctive activity, which has not the
character of simple automatic movements, like that of ordinary
meningitis, but rather presupposes a sort of combination of half
unconscious motor impulses. They usually lie in bed, with
closed eyes, with a certain fretful, disturbed, though sometimes
cheerful expression of countenance, the forehead wrinkled, or the
mouth as if voluntarily distorted. Thus they may lie, if un-
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molested, as if half asleep, for a great part of the day ; but oc-
casionally there are times, especially towards evening, when, of
their own accord, they become restless, and, if not paralyzed, get
out of bed, call for their clothes, or get into another bed ; married
men ask after their wives, ete. Often a special disposition is
noticed to have the hands upon the genitals, to play with
them, and constant erections may take place. Frequently
they pass stools and wurine in bed or in the room—not,
however, in consequence of an incontinence of the sphincters,
but of erroneous ideas: the whole behavior generally showing
that the patients think they are in the street, upon the night-
stool, etc. All these actions are carried on in the same half-
sleeping—I might say somnambulant condition, in which they had
previously lain in bed. In the midst of them they may be
waked up, carried back to bed, and then remain quiet for a
time. If one approaches them as they lie, apparently sleeping,
in bed, it will be noticed that they are not completely insensible.
After they have been called, shaken, etc., they open their eyes,
astonished, and gaping and sighing, like healthy persons just
awakened, give to the questions asked them hesitating, stam-
mering answers, which are often, as appears by comparison, per-
fectly correct, but frequently betray a great diminution of men-
tal activity, especially of the memory. Then they immediately
sink back in sleep, often groaning, and complaining of the
head. If an attempf is made to examine them, sometimes they
permit it to be done quietly, at others they defend themselves
with hands and feet; while sometimes there are only certain
procedures which they obstinately resist. It follows from these
symptoms that we have to do, not with complete abolition,
but with a more or less severe injury to the higher mental func-
tions.

According to the nature of the case, in other particulars, and
according to its method of progress, we find upon examination
some one of the motor paralyses described above—for instance,
among the anomalous conditions of the cranial nerves, frequently
deviations in the action of the muscles of the eye, and in the ex-
tremities more or less decided hemiplegia. When this is present,
it is often connected with contractures or unilateral clonic spasms
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(actual epilepsy being absent) ; while frequently a certain muscu-
lar stiffness in that limb, which the patient can move in every
direction, or a tonic contraction of certain muscular groups, is all
that can be noticed. Sensibility (as Lancereaux has already
mentioned) is generally much less or not at all disturbed ; the
prick of a pin is everywhere perceived, as the motions of the
countenance or other parts of the body show, and reflex move-
ments occur. I have occasionally noticed in such cases even a
peculiar increase of reflex irritability upon one (the contractured)
side, so that by a slight touch one could excite intense spasm of
the whole body. Cases often occur where peripheral paralyses
are completely wanting, and the somnolent condition alone at-
tracts attention. Upon examining the whole body, sometimes no
further disclosures are made. Usually, but not always, one finds
some recent or ancient trace of syphilis—exanthem, gumma of the
skin or bones, syphilitic testicle, general swelling of the glands ;
or sometimes, upon more minute investigation, remains of an
older lesion upon the penis, etc., may be demonstrated.

The other internal organs show no change ; the bowels are
somewhat confined, the patients eat what is given to them, or
occasionally nourishment is refused. Sometimes, but not con-
stantly, moderate or even very high fever is present.

This condition lasts with only a few interruptions (often
comparatively quiet or almost perfectly clear intervals) in a few
cases for hours, in most others days and even weeks. It may
pass in a short time into a constantly heavier and deeper sopor,
and finally into permanent coma, which leads immediately to a
fatal result. Thus, in fact, the earliest appearance of this group
of symptoms may already introduce the fatal catastrophe. But
what gives to this disease its special peculiarity, is not the some-
what rare occurrence of a rapid transition into symptoms leading
to a fatal end, but rather the fact that this cerebral disturbance,
apparently so severe, and hardly capable of recovery, may some-
times, under suitable treatment, but sometimes without it, be
completely removed, and again give place to an almost normal
condition. The peculiarity which, in addition to the great variety
of the individual symptoms, gives to cerebral syphilis this para-
doxical, vacillating, startling character, is this, that its accidents,
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just as unforeseen they developed up to a certain intensity,
may again vanish in the same remarkable way.

In the condition which we have before us, this improvement
takes place gradually—the intervals between the exacerbations
becoming longer and more complete; but often, after the patient
is supposed to have recovered, comes another slight relapse of
confusion, delirium, ete. Finally (and in general when the severe
symptoms have lasted some three or four weeks, about the
same time is mnecessary for recovery) the patient may again
become completely restored to activity, although a careful eye
notices that he has received a shock, that his mental capacity
is in some respect deficient, that the speech has not its former
fluency, the memory remains affected, etc. For one, however,
who had no previous acquaintance with him, the patient ap-
pears, under ordinary circumstances, perfectly well.

In a similar way improvement of the motor paralyses takes
place, although indeed the hemiplegias do not in general
recover with the same rapidity as the symptoms just spoken of.
The changes of the cerebral substance by which, as we shall see,
they are produced, are much too deeply seated. We therefore
ordinarily observe that in such patients, who are in general
paralyzed during this severe cerebral disease, the traces of
the paralyses remain long after the acute affection has disap-
peared : the gait is dragging, or walking is only possible with the
help of a cane; the arm is partly or wholly useless, its muscles
not unfrequently in a condition of slight contracture, and even a
moderate facial paralysis or defects of articulation may last for
a considerable time.

Yet, after months and years, even these severe hemiplegias, if
no new attacks intervene, may slowly but completely disappear,
and the patient again become in all respects approximately
sound.

Sometimes, in addition to the form of paralysis just described,
there also oceur in this kind of cerebral syphilis other hemiple-
gias, which have a much more transient character. They do not
usually arrive at the same degree of development as the genuine
hemiplegias, but yet at the beginning of the severe cerebral
trouble, when consciousness is lost, an arm, a leg, half of the
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face, or all one side of the body may become useless, and the situ-
ation appear at first quite similar to that observed in the severe
hemiplegias. But on the next day, or some days later, this weak-
ness begins to grow less, and, to the astonishment of physician
and patient, every appearance has vanished within from five to
eight days. This may even happen, after a previous apoplectic
shock, without succeeding loss of consciousness; and also the
rapid improvement of the paralysis may coincide with the con-
tinuance of the somnolent condition. Each is independent of
the other.

The paralyses of cerebral nerves—the third series of symptoms.
—of which the second form of cerebral syphilis is composed, may
behave in the same way as the hemiplegias. Here also we often
find entirely unexpected improvement; but in general the type
of protracted recovery is the prevailing one, as it also is in the
hemiplegias.

Thus we can here see a multitude of morbid phenomena re-
cover at various intervals—in part, after a short existence, and
in a most unusual way.

Yet it is here very much as it is with the external syphilides.
If energetic treatment has not been instituted, the apparently per-
fect health is not to be trusted. Itisnot only that slight remains
of the disease, as above mentioned, still peep out, but at every
occasion a new outbreak is threatened, and frequently enough
oceurs. Then the scene sketched above is repeated, with some-
times one and sometimes another modification in the details,
such as a new paralysis on the other side of the body, or the
affection of another cerebral nerve.

But even now a kind of spontaneous cure can again take
place, though some of the paralyses require a longer time
for improvement. Often in the third or fourth attack no new
paralysis appears, but merely the drunken-like condition, which
may rapidly disappear again. We have here, therefore, a com-
plete series of separate episodic diseases, with intervals of relative
health, which, taken together, constitute the general mode of
progress of this form of venereal cerebral affection. When ener-
getic treatment is not instituted, the separate attacks come
nearer and nearer together, the paralyses increase, the somnolent
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condition passes into final coma, which, in almost all forms of
cerebral syphilis, precedes the fatal issue by days or weeks.

If the patients, after this long-enduring and manifold disease, come upon the
autopsy table, a different state of things is found from that in the first form. Ifa
new-growth is present, it is generally found at the base, covering more or less space,

in the id space, and i ding from the dura
mater, and projecting to a variable depth into the interior of the brain. The
paralysis of the cranial nerves, which was present, always finds its explanation in
the extent of the new-growth ; yet the latter (especially in the form of gummous
‘meningitis) may be present in such a shape that the nerves which it surrounds are
not injured by it, in which case the paralysis must have been wanting during life.

But with very special frequency is found—in addition to the new-growth in the
membranes, and in extent entirely independent of it—the syphilitic disease of the
arteries described above. Almost all the observations of this kind collected by me
ran their course according to the type just described.

Finally, while spots of softening are usually wanting in the cerebral cortex, and
in the large mass of medullary white substance (centrum ovale), we regularly find
red or yellow softenings or infarctions, cysts, etc., in one of the great ganglia, most
frequently in the nucleus lenticularis and nucleus caudatus, more rarely in the thal-
amus, corpora quadrigemina, pineal gland, etc.

It is evident that while the paralyses of the cranial nerves, in this form of the
disease, are produced by the exudation at the base of the brain, the hemiplegias are
due to the changes in the great ganglia. Not unfrequently after such changes have
lasted for a long time, the most beautiful secondary degenerations can be found
extending from the crus cerebri to the lowest portion of the spinal cord; and, from
numerous pathological observations, there can no longer be any doubt that the ana-
tomical changes in the corpus striatum interrupt voluntary motor activity more
completely than can any softening at any other part of the brain.

The softenings or infarctions of the motor ganglia which are here found may
always, in the presence of vascular degeneration, very naturally be brought into
connection with the specific disease at the base, and are not of themselves specifically
syphilitic affections, but equivalent to the lesions which may occur in connection
with thromboses or embolisms of any kind affecting the arteries at the base. In
the anatomical description of the arterial disease we have seen that we have to do
with a proliferation, starting from the inner coat, which, in a short time, greatly
narrows the lumen, opposes material hindrance to the current of blood, and may
either produce by itself complete obliteration or give rise to the formation of a clot.
which shall plug the vessel. The development of the vascular degeneration and
the consequent disposition to thrombosis always takes place earliest and most in-
tensely in the large vessels which go to form the circle of Willis, in the circle itself,
and in the main trunks of the six large cerebral arteries originating from it
(arterice corporis callosi, arterie fosse Sylvii, arterie cerebri profundse vel poste-
riores). In order that the effect of a closure of the vessels taking place at this
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point may be und, we must i describe the of the cere-

bral arteries. This is of such a character that the gray cortical substance of the
brain, and the white medullary substance connected with it, as far as the roof of
the ventricles, is supplied with blood-vessels on an entirely different plan from that
which exists in the white substance at the base, and in the large ganglia which lie
above it and form the floor of the ventricle.! So far as the arteries lie upon the
white substance—that is, so far as they consist of such great vessels as the vertebrals,
basilar arterics, carotids, circle of Willis, and some two centimetres at the origin of
the anterior, middle, and posterior cerebral arteries (basal region)—they give off small
arteries of less than one-half mm. in diameter, in a perpendicular direction, which
penetrate directly downwards into the nervous substance, there branch, and, as so-
called terminal arteries, without receiving any collateral branches, break up in the
ganglia into capillaries, and pass into the smaller veins. But from the point where
they attain the surface of the gray substance they run for long distances in the pia,
without giving any large arteries to the brain, but dividing in the pia, no longer in
three but in two dimensions, break up into constantly smaller arteries, which mutu-
ally distribute numerous collaterals, and thus form a network by which not only the
several branchlets of a main branch, but the various main arteries are put in connec-
tion with cach other. (Thus, in this region, the collateral arterial system prevails;
in the former, the terminal.) Then from the superficially spread network of the pia
very small, already capillary vessels penetrate directly into the brain substance (cor-

tical region).

If we now imagine the syphilitic process in the arteries developed to such an
extent that, in a comparatively short time, a closure of the lumen at a circumseribed
portion takes place from coagulation of the blood, it is evident that those regions
will be most imperilled where the terminal arteries (Endarterien) penetrate directly
into the brain—that is, the basal region. For, by an obliteration at such a
place, the circulation in the small lateral branches of the main trunks, each forming
for itself & terminal artery without anastomoses, and hence having no collateral as-
sistance, must be stopped, and those processes must take place in them and the sur-
rounding tissue which have been so thoroughly described by Cohnheim, and which
express themselves in the brain as red, yellow, or white softening, according to the
varying accessory phenomena. But since that section of the cerebral arteries, to
which the large vessels of the base belong, is the most frequently and most severely
affected Dy this disease, and since it is from these that the great cerebral ganglia
receive their (terminal) arteries, it is evident that the so-called softenings must occur
most frequently in these regions, and the explanation of the syphilitic hemiplegias
above described becomes easy.

In the cortical region the stoppage of a large artery does not permanently
exercise so marked an effect, because the peripheral portion of the plugged vessel
can be indirectly provided with blood by the collaterals found in the pia. Never-
theless, at the moment of origin of a rapid occlusion, an effect may be manifest, for

! Compare Heubner, Hirnarteriensyphilis, p. 170, et seq.
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there is then for a short time a sudden stoppage of the blood stream, and hence a
material diminution of tension in the corresponding parts of the brain, but after-
wards, with the renewed supply of blood from the collaterals, as always happens in
vessels the current of which has only been for a short time interrupted, an increase
of pressure, even beyond the degree previously present, takes place.

Thus a very considersble territory of the gray cortex is exposed to variation of
pressure, transitory, to be sure—always under the entirely possible condition that the
thrombosis shall take place rapidly. The transitory injury to a portion of the brain
substance, which results from this change in the pressure, is able to evoke disturb-
ance of its functions and symptoms of a transient character, particularly if we con-
sider that with the activity of the collateral arteries in respect to the ischwemic
region, a considerable embarrassment of the whole circulation of the hemisphere
arises. Tn this way the temporary apoplectic fits may be explained which some-
times, but not always, accompany the onset of syphilitic hemiplegia.

Finally, a narrowing affecting a large number of arteries, even without total
stoppage, especially since in our case the narrowing affects longer and longer por-
tions of single vessels, must make an injurious impression upon the whole brain,
The resistance to the current in tubes thus narrowed increases considerably, and
proportionally to the length of the narrowed portion. Hence a useless consumption
of the momentum of the blood current, the of which are intel
by the fact that with the diminution of the elastic force in the arterial wall a sub-
traction takes place from the sum of the forces which tend to propel it. The blood,
therefore, moves more slowly and with less tension in the network of the pia mater
and in the brain illari Oxygenation is diminished, and the nervous ele-
‘ments suffer a loss in their functional capacity. This effect, if the cause continues,

can be no temporary one, and must show itself in symptoms of longer duration.
Here, it seems to me, we have found the key to understanding the peculiar somno-
lent or drunken-like conditions in which the cerebral functions are not lost, but
greatly interfered with.

The peculiar tendency of these week-long accidents to retrogression or even
complote disappearance, notwithstanding the still present but not progressive dis-
case of the arteries, may find its explanation in the possibility of the nervous sub-
stance gradually accommodating itself to a change of tension.

Thus, finally, the most important symptoms of this form of syphilitic cerebral
disease are to be referred to the affection of the cerebral arteries.

3. Course of the cerebral disease similar to that of dementia
paralytica.

The disease begins with a general uneasiness, feeling of discom-
fort, disturbance of the general health, melancholy, or symptoms
of psychical irritation, unusual mental activity, transient confu-
sion, and sometimes even—though much more rarely than hap-
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pens in the ordinary dementia—with the monomania of magnifi-
cence (des grandewrs). These psychical disturbances last for a
long time without somatic nerve troubles; they may disappear,
and an apparently normal condition return. Then they appear
anew ; and thus a changeable condition may last for years. It is
to be remarked here, however, that the acute exacerbations of the
psychical affection are generally accompanied by a new outbreak
of a syphilitic exanthem or some other manifestation of the con-
stitutional disease in the bones, throat, nose, etc., which is not
always the case in the forms of cerebral syphilis previously de-
scribed.  Mildner, 1. c., and Wright' describe cases of this kind,
and call special attention to the circumstance. Bodily symptoms
now gradually make their appearance, at first consisting in a gen-
eral weakness and loss of power. The patient becomes easily fa-
tigued and is nolonger capable of severe exertion ; the movements
become uncertain, and the gait staggering. Subjective disturb-
ances of sensibility, formication, numbness in single limbs, and
shooting pains appear, but all in very slow and gradual develop-
ment. The speech is hesitating, stammering, uncoordinated ; the
tongue begins to tremble and make irregular movements ; while
speaking, memory, and intelligence decrease slowly but steadily.
Now comes a period of actual paralyses, either hemiplegic or
paraplegic, with or without loss of consciousness. They are,
however, essentially distinet from the hemiplegias of the preced-
ing form ; they do not persist, but go as quickly as they came,
often the same day or the day after; return after a short time,
sometimes at the same, sometimes at another place, to yield just
as rapidly a second time. So it happens that at some time, on
lifting a weight, or from some psychical irritation, suddenly one
arm fails to act, trembles, and remains immovable for some
hours ; at another time the opposite leg is suddenly paralyzed,
so that the patient falls, but the next day is in a condition to
walk ; or both the lower extremities become for a short time
paraplegic ; or again the speech is absent, or stammering and
indistinet, but in a little while improves, etc. In a case under
my observation such transient pareses were repeated twice a

i
1Edinb. Med. Journ. June, 1872.
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week during four months, later came only every ten weeks, and
finally ceased to appear, while the psychical functions and abil-
ity to speak became gradually less and less.

During the period of these transient paralyses the general
bodily weakness makes simultaneous steady progress; the pa-
tients become more and more incapable of any vigorous move-
ment, going upstairs, etc. Upon combined movement, a well-
marked ataxia makes its appearance; upon putting out the
tongue uncoordinated accessory movements occur ; the writing is
irregular and finally illegible, and the gait staggering, dragging
and ataxic. In the meantime the subjective disturbances of
sensibility increase, and transient pareses of cerebral nerves and
inequality of the pupils associate themselves thereto. Later,
paralysis of sphincters occurs. The whole course extends over
months and years, interrupted by long intervals of improvement,
and after several years the patient dies from a cystitis, bed-sores,
or some phthisical or acute affection of the lungs.

We have been obliged to make mention of the form of cerebral syphilis just
described in the anatomical part of this treatise. It was the cases of this kind in
which, when death took place early from complications, one was usually unable to
recognize any abnormity in the central organs, or, when the disease had lasted for
a long time, an apparently slightly characteristic opacity of the soft membranes
and a lntle atrophy of the convolutions were observed, which scemed to furnish
no y ion of the sy during life. Whether repeated hyper-
@mias or other morbid processes lie at the bottom of the appearances—as Lancereaux
assumes in his *“ Congestive Form of Syphilitic Disease of the Brain”—cannot be
answered with certainty either in the affirmative or in the negative. The absence
of any decisive appearances to be found in the body of a person dying in the early
stages of the disease, argues nothing against the possibility of the presence of such
vascular disturbances, especially if nothing but a macroscopic examination has
been made. The non-venereal demenun paralytica is ranked, according to Mey-

nert, as a of often-rep ias, which affect especially the
gray cerebral cortex, and of this agnin the parts belonging to the anterior lobes.
Only darily to this do the processes of the neuroglia leading to
atrophy set in.' Macroscopically in the individual case hyperemia is not likely to
be very prominent at the autopsy, even while the histological examination demon-
trates the thickening and thrombosis of the small vessels, cellular proliferation of

the adventitia, and accumulation of pigment flakes along the course of the capil-
laries.

Comp. Lubimoff, Virch. Arch. Bd.57. 1873,
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It may be i in this ion, that, ding to Petrow, deep-seated
disease of the sympathetic may take place in syphilis, and a degeneration—for in-
stance, of the superior cervical ganglion—might certainly, under some circumstances,
have an influence upon frequently recurring hyper@mias. In order to settle this ques-
tion, the most minute attention should be given, in any future cases of this kind, to
the microscopic examination of the cortex, and especially of the anterior part of the
brain. Imyself found, in the case of a man who died of phthisis, in the third
vear of the disease, which pursued a course somewhat like that above described, upon
the examination of numerous portions of the cerebral cortex (especially of the ante-
vior part, of the island (of Reil) among others, and particularly of both left central
convolutions) around the (injected) capillaries of the cortex, an unusually marked
proliferation of nuclei, while no increase of the neuroglia cells could be made out.
T do not describe the case more particularly here, because only an examination of
picces of brain, hardened in alcohol, was possible: and other methods seem to me
necessary for determining the more minute changes in the vessels. The case of
Schiile, already mentioned above, certainly proves that we have to do in these cases
with processes which take place around the vessels. Consequently, in all probability,
minute processes in the cerebral cortex must be looked upon as underlying these so
far mysterious cases, and not only the preceding mental disturbances, and the general
weakness, but even those remarkal d no longer be so incom-
prehensible, since we have obtained from Hi investigations so much knowl-
edge of the motor centres in the cerebral cortex. It is not worth while to attempt

emporary paralyses

to go further, since we should be dealing only with hypotheses, until a careful de-
seription of more numerous cases of this kind is at our command.

As to the duration of syphilitic cerebral disease, this depends
essentially upon the form in which it has appeared, and what
treatment the patients have undergone. The second form, in
which the vascular degenerations play the chief part, seems to
run its course with comparatively the greatest activity. Here we
may observe cases which, after long but undecisive prodromata,
lead, within a few days, to death, in the shape of an apoplectic
shock, with consequent coma, and where a multiple thrombosis
of several important arteries is found. More frequently, how-
ever, even here the disease lasts a longer time, several weeks or
months, and when an energetic anti-syphilitic treatment has been
instituted the disease may be seen, even when a cure does not
take place, to be protracted for several (up to four) years.

The first form does not lead to a fatal result so rapidly;
the epilepsy, which is so frequent a companion to the other cere-
bral symptoms, may last for several months, before any serious
disturbance of the consciousness or of the psychical functions
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sets in; and even after such disturbances have appeared, the se-
verer brain disease may, even in insufficiently treated cases, still
last for weeks and months before death arrives. Here we find,
sometimes with and sometimes without treatment, fluctuations,
inclination towards recovery, etc., which protract the disease
even longer.

The third form has the longest course, as it may last many
years; and, if it ends in a short time, within the first year, for
example, a complication on the part of the lungs is generally
responsible for the early close.

The termination of the disease may be, and in fact frequently
enough is, a fatal one. The impairment of a great mass of brain
substance, the destruction of nervous organs important for life,
the peripheral affections, which, in connection with the brain
disease, arise in the skin, the lungs, and the bladder, furnish a
sufficient explanation for the fatal catastrophe which we so often
meet.

But, on the other hand, when an efficient anti-syphilitic
treatment is begun early enough, an absolute or relative cure
of the disease, whether it appears in one form or in the other,
is decidedly possible. We find among the records of cases
no small number of epilepsies—even those which were con-
nected with psychical disturbances—where a complete cure was
obtained, and that too while the presence of a new-growth on
the surface of the brain was to be supposed. We find cures re-
corded, further, in those cases, where, besides paroxysms of a
general brain disease, well-marked, unilateral paralyses were
present. Of course, if severe and lasting hemiplegia have
once taken place, as after actual destruction or cicatrization in
the substance of the brain, a complete removal of the paralysis
can seldom be obtained, and the patient is only relatively cured.
Finally, among the histories of cases, especially those published
by Hildenbrand and Steenberg, we find some which correspond
to the picture of the disease sketched under the third form, and
where an energetic treatment produced a favorable result.

It must indeed be confessed that many cases which come
under treatment after the affection has already lasted a long
time—and indeed, some of more recent date—obstinately resist
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energetic anti-syphilitic treatment, and lead to death; in this
respect the arterial diseases appear to belong among the most
dangerous.

II. Syphilis of the Spinal Cord and its Membranes.
Pathological Anatomy.

The recorded cases of affections of the spinal marrow, produced
by syphilis, are still few in number and incomplete, particularly
with regard to the anatomical lesions, and consequently the de-
scription of these affections can only be fragmentary. However,
after the preceding exposition of the various forms under which
syphilis manifests itself in the brain, it is possible to study these
cases by comparing them with the anatomical lesions found in
that organ; when studied in this way, a striking analogy is
revealed between the lesions of the two organs. It may be safely
asserted, that lues venerea of the spinal marrow occurs far less
frequently than syphilis of the brain. We do not propose to
consider here the exostoses, periostites, etc., of the spinal
column, which may affect indirectly the spinal marrow, as they
must necessarily produce the same effects as do other affections
of the bones, and will be described in the proper chapters.
Aside from these, the following lesions have been observed in
the spinal cord.

1. Syphilitic neoplasms.—Their favorite place of develop-
ment appears to be at the peripkery of the cord in the pia mater,
in the subarachnoidal space, or on the inner surface of the dura
mater and the layer of the arachnoid lying on it. Here, as in
the brain, it leads to the agglutination of the three membranes
and the surface of the spinal marrow, and seems partly to grow
into the substance of the cord from without, and, partly by pres-
sure on or destruction of the roots of the nerves arising from the
part, to render them incapable of exercising their functions.
The new-growth is not so apt to assume the form of a sharply
defined tumor, as of a circumscribed infiltration of the mem-
branesand their lymph-spaces with the newly-formed gummy ma-
terial. This has been found both in the form of a fresh, reddish-

gray, gelatinous new-formation, and in that of a yellow, dry,
VOL. XIL—22
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caseous mass. Zambaco® reports the case of a man, thirty-five
years of age, who, five years after the first infection, was seized
with a most severe attack of external and osseous syphilis, which
was followed by great general debility and anzmia, and by
paraplegia of the lower extremities with partial anzsthesia and
excentric pains. At the autopsy a gelatinous, gumma-like
effusion was found encircling and compressing the cord in
the lower part of the dorsal and the lumbar regions. Wilks*
reports a case of the disease which commenced with rigidity of
the dorsal muscles, anzesthesia and paralysis of one-half of the
body, involved subsequently the other half, and terminated in
complete paraplegia of the lower extremities. At the autopsy
he found on the cord in the lumbar region an irregular oblong
deposit (three-quarters of an inch long and composed of yellow,
amorphous masses), which enveloped the posterior roots of the
nerves, and was intimately connected with the cord itself. Yel-
low nodules and cicatrices were also found in the liver and the
lungs.

In Wagner's treatise® a case is described in which a yellow
nodule, as large as a small hazelnut, was found situated centrally
within the cervical marrow. But as the autopsy revealed no other
sign of syphilis, it is doubtful whether the case properly belongs
here. I have been unable to find any other observation of syphi-
loma @eveloped in the énerior of the cord recorded in the litera-
ture of the subject.

Besides the two above-mentioned forms, syphilis seems also
to occur in the form of very small, multiple, and disseminated
new-formations on the membranes of the spinal cord—a form
which might perhaps be termed miliary syphilis. To this form
belongs the case observed by Engelstedt,' in which, in addition
to similar new-formations upon the dura mater of the base of the
skull and on the under surface of the tentorium cerebelli, a great
number of closely grouped nodnles of the size of a hempseed,
tolerably consistent, and some of them easily separated from the
surface on which they lay, were found symmetrically distributed
on both sides along the entire length of the spinal cord upon llw

'1 6.y Obw 34 3 Arch. d. Hmlk. IV. 1863. 8. 169.
1. c., Obs. 4. ‘1 ec., p. 145.
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inner surface of the dura mater—i. e., in the arachnoidea. Not
long since a similar case was observed in the hospital at Leipsic.

2. The syphilitic callus.—In syphilitic individuals who had
duringlife presented symptoms of an affection of the spinal cord,
a circumseribed induration of the cellular tissue from one to sev-
eral lines in thickness, and starting either from the outer or from
the inner surface of the dura mater, has been found in the verte-
bral canal. If it start from the outer surface, it leads to a close
adhesion of the dura mater to the periosteum of a part of the
vertebra, with consequent destruction of the vascular peridural
adipose tissue; if from the inner surface, the result is a firm
adhesion of the three membranes of the spinal cord, which can
no longer be separated from one another. In the latter case the
cord itself is involved in the process, and examination reveals
over an area corresponding to the adhesions a proliferation of
the neuroglia with destruction of the medullary sheaths of the
white fibres, changes which may extend to a considerable depth.
There can be no doubt about the specifically syphilitic nature
of this neoplasm, which perhaps, from the very outset, was less
rich in cells than the usual gummy tumor, and which, in the
course of time, under the use of anti-syphilitic treatment, be-
came transformed into such an indifferent callous mass of cel-
lular tissue, that it presented at the autopsy nothing either
macroscopically or microscopically characteristic of syphilis.

A case, belonging to the first variety, is reported by Virchow."
An army officer, of middle age, who had suffered much from
syphilis, was seized with stiffness in the nape of the neck, and
pains in the neck and arms, and finally with paralysis of both
arms. At the autopsy, besides numerous syphilitic affections of
the bones, the dura mater at the level of the fifth and sixth cer-
vical vertebra was found to be increased to three times its normal
thickness, and bound down to the bodies of the vertebra by a
large amount of firm connective tissue.

A case, belonging to the second variety, was observed in the
Medical Clinic at Leipsic. This case is so characteristic, and at
the same time so unlike any of the cases that are described in

1 Nat. d. const. syphil. Krankheiten. Archiv, Bd. XV.
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the literature at my command, that a short description of it may
be appropriate here.

St., aged thirty-seven, colporteur, exhibited, from his eighteenth to his twenty-
second year, many symptoms of syphilis. In his thirtieth year he had pain in his
left arm for weeks at a time; in his thirty-second year swelling of the left knee,
enlargement of the spleen, and a cachectic appearance. In his thirty-third year,
February, 1866, he was attacked with pain in the neck and in the right arm, and
later on in the right leg and the loft a5 in March, parasthesic of the right am,
without 1oss of sensibil P d with rapidly i ing general debility. On
his admission, March 6, there was complete loss of power in the right arm and par-
tial loss of power in the right leg, whilst sensibility was unimpaired. During the

month, without any specific treatment, there was some improvement of the paraly-
sis, which, however, grew worse again in April. The left arm now began to grow
weaker, and a few days later the left leg also. Spasms in all the extremities, parms-
thesi (formication, etc.), but without the slightest diminution of the cutancous sen-
sibility, stillicidium urine, and severe pains in the neck were next developed, all in
the course of one week. Towards the middle of April the paralysis became more
complete. Difficulty of respiration set in—first the inspiration, then the expiration
becoming more difficult; the articulation became indistinct; paresis of the tongue
and ptosis of the right side were developed; deglutition became difficult, and the
fixces were passed involuntarily. The patient hovered between life and death. At
that time nothing positive was known about the former syphilis; but it was decided
to try anti-syphilitic treatment as a dernier ressort.

Treatment by inunction was begun on April the 13th, and between that day and
the 10th of May one hundred and twenty grammes (circa thirty drachms) of the
milder mercurial ointment were rubbed in. Under this treatment a remarkable
though gradual improvement took place. First, the patient was able to move his
left arm, then the respiration became freer, and soon he could move the left leg;
on April 224 he could move some muscles of the right arm, and on April 24th
the toes of the right foot; on May 1st, he was able to pass his nrine voluntarily.
The pain in the neck, rigidity of the muscles, and spasms, however, still continued.
Between the 18th and 30th of May thirty-two grammes (a little over eight drachms)
more of the ointment were used by inunction. On June 11th he was able to
walk for the first time; on June 26th he walked through the room without
assistance; on July 6th he went upstairs; and on July 23d he went out of doors.
A relapse set in in the beginning of August, and during the first half of September
thirty-six grammes (about nine dracbms) of the ointment were used by inunction.
A discharge from the left car now made its appearance; but otherwise the con-
dition of the patient improved so much that he was discharged, on December 22d,
with complete use of all his limbs.

In the beginning of February, 1867, the right leg again became heavier, so that
he had to use a cane, but was still able to attend to his business, In May, 1867, he
returned to the hospital, complaining again of weakness of the lower extremitics.
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He suffered also for several months from a scorbutic affection of the legs and from
intestinal catarrh. In August improvement set in; he was able to walk around,
but his gait was uncertain and he frequently fell.

In the beginning of 1868 a new relapse of the nervous affection set in, which
followed exactly the course described above, and culminated (in April) in complete
paralysis. The treatment by inunction was again adopted. About the middle of
May, although there was but slight improvement in the paralysis, a careful examina-
tion revealed an almost perfect preservation of the senses of touch, of pressure, and
of heat, and of the faculty of localization on the right, which was the more affected
side, as well as on the left side. Only the combined muscular sense and sense of
touch in the right hand was distinctly lessened ; the patient, after repeatedly exam-
ining a small leather pocket-case, by handling it while his eyes were closed, thought
it was a knife, ete.

In June an improvement in the paralysis set in. A tophus on the forehead was
noticed, and a relapse of the scorbutus took place. A commencing infiltration of
the superior lobe of the right lung was discovered.

In July the patient was again able to walk, but with well-marked atazia. He
was unable to wallk or to stand with his eyes closed.

Discharged on the 15th of August; he remained tolerably well till September;
but from the middle of that month the sensation of heaviness increased, and the
puresthesie and spasms of the right leg reappeared.

He entered the hospital the third time about the end of October. Under treat-
ment with local faradisation the power of motion improved until the end of
February, 1869.

The patient was again discharged, and for a long time the disease seemed to
remain at a standstill. He followed his avocation as a colporteur during the years
of 1869 and 1870 ; he was frequently seen on his rounds, and was observed to walk
in a stooping posture, leaning on a cane, and with a marked ataxic gait.

He was attacked with a violent bronchitis in October, 1870 ; and on November
11¢h was readmitted to the hospital with symptoms of a febrile phthisical affection
of the lungs, dyspneea, night-sweats, etc. He died on the 18th of December, 1870.

At the autopsy, in addition to cascous infiltration of the upper lobes of both
lungs, callosities of the pleura, etc., the following lesions were discovered in the
central organs: On the bones of the cranium there were numerous excavations, and
in a few places small perforations, and close by them thickening of the bone, and
exostoses. Dura mater of the brain injected ; accumulation of lymph in the sub-
arachnoideal space; and numerous opaque spots in the soft membranes. Cortical
and medullary substance hyperemic, but otherwise normal. Corpora striata,
thalami optici, corpora quadrigemina, cerebral peduncles, pons Varolii and the
lateral ventricles healthy.

At the commencement of the right arteria fossm Sylvii, a slight thickening of
its wall was observed. The ependyma on the floor of the fourth ventricle, corre-
sponding to the upper part of the medulla oblongata, was markedly thickened and.
its blood-vessels greatly injected. A transverse section of the upper half of the
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medulla presented nothing abnormal; but a section, made immediately above the
opening of the central canal, revealed a gelatinous mass, which extended from the
floor of the ventricle to the depth of two mm. (one-twelfth inch) into the medulla.
In the region of the decussation of the pyramids the medulla was slightly con-
stricted ; and in this situation, ing to the left i i is, 8
transverse section revealed a softened condition. The pia mater and arachnoid
were remarkably dark in this situation. About one ctm. (two-fifths inch) lower
down, the dura mater spinalis was firmly adherent to the atlas on one side, and the
pia mater on the other, and was about four mm. (one-sixth inch) in thickness.
This adhesion extended over the posterior surface of the upper part of the cervical
medulla to the extent of one ctm. square (two-fifths inch square). In this place the
posterior pyramids were very hard and transparent. There was no distinct line of
demarcation between the gray and white substances in this part of the cervical
medulla. Further down, in the peripheral portion of the right lateral column, a
transverse section revealed a spot of gelatinous appearance, about the size of one
square mm, (one-twenty-fifth inch square), which could be traced down through the
dorsal medulla to the lumbar enlargement, where, however, it was situated more
towards the posterior part of the lateral column. The lower part of the cord was
remarkably soft in several spots. The roots of the nerves showed no macroscopic
alterations,

Cicatrices in the pharynx, liver and testicles. Spleen enlarged.

The mi i ination of and longitudinal sections of the
hardened medulla, colored with carmine, revealed the following appearances :

A transverse section through the cord and the callous mass which was closely
connected with it, at the point of adhesion, the upper boundary of which was just
below the level of the lowest decussation of the anterior pyramids, showed, in the
first place, that all the membranes of the cord were reduced to a coherent mass, in
which the separation into pia, arachnoidea, and dura mater was no longer possible,
and which filled up the ideal space. This mass consisted of
ordinary fibrous connective tissue, which was traversed by greatly dilated capillaries
and small arteries and veins, presented here and there accumulations of pigment
arranged in serpentine figures, and, when the sections were tinged with hema-
toxylin, was found to contain great numbers of nuclei. In some places the vessels
were surrounded by numerous round cells, and here the appearances of granulation-
tissue were presented. This mass was intimately adhering to the medulla, over the
entire surface of the posterior columns, as well as over the posterior part of the
lateral columns, to a similar extent on both sides. The mass gradually decreased
in thickness at the edges of the adhesion, the fibrille of the connective tissue grew
more delicate, and the callosity was replaced by the normal pia mater over the
lateral surface of the lateral columns. The line of demarcation between the
callosity and the medulla was marked at the site of the adhesion by a darker

contour and by large vesscls running parallel with the surface. The posterior
columns at this spot were transformed into a homogencous tissue, which was
colored evenly by carmine, but in which numerous nuclei were brought out by
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tinging with hematoxylin. This tissue extended from the periphery inwards, in
thick, radiating lines, terminating at the posterior issure, and laterally at the
median substantia gelatinosa of the posterior cornu. Between these lines transverse
sections of nerve fibres were seen, which were very few in number in the right
posterior column, but Were more numerous and were still united in bundles in the
left. The posterior roots passed through the homogencous mass. In the most
posterior parts of both lateral cords there was a marked increase of the susten-
tacular connective tissue of the medulla, with a diminution in size of the transverse
sections of the nerve fibrille. The greater part of the transverse sections of the
lateral cords, the processus reticularis, and the lateral substantia gelatinosa pre-
sented, on the other hand, a normal appearance, and the spongy substance of the
posterior cornua, also, with their cells, did not scem to be involved in the morbid

process. The large cells of the anterior cornua, as well as the anterior pyramids,
did not show any noteworthy alterations. The whole gray substance, however, as
well as the degenerated posterior columns (particularly the right) was riddled with
unusually numerous and large vascular openings, to such a degree that it actually
presented a porous The y divided blood-vessels themselves
had nearly all fallen out during the section of the cord ; but, wherever these were
preserved, they exhibited no remarkable dilatation, and there was no proliferation
of nuclei in the neighborhood, the principal dilatation having taken place in the
spaces. These fons in the cord were found in all the transverse
BB hich vete made oughitha plaoeswhero adhésion had pgcurzad)

At the spot where the spinal marrow merges into the medulla oblongata, the
degeneration was confined to the fasciculi graciles; the restiform bodies were
normal; the pia on the posterior surface was thickened, but was not adherent to
the dura mater. In the medulla itself the transverse sections of the columns and
the groups of ganglion cells showed no apparent change; but even here, especially
in the substantia reticularis, the same increase of the transversely divided vessels
and dilatation of the perivascular spaces were found as in the gray substance of the
spinal cord. The central canal in the cervical region was obliterated by an
exuberant proliferation of cells, which extended as far as its termination at the floor
of the fourth ventricle. Unfortunately, the rest of the spinal cord, in the process
of hardening, was spoiled for microscopical examination.

In this case, the many interesting points of which cannot be
discussed here as thoroughly as they deserve, the anatomical
alterations manifestly present the residuum of syphilitic infiltra-
tion of the membranes of the medulla spinalis. The whole
nature of the alterations in the spinal cord itself indicated that
they were secondary to a morbid process developed on the
surface ; that there was an extension of the morbid process from
without inwards, analogous to what occurs, as a rule, in like
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affections of the brain. The long duration of the disease and
the often repeated treatment had undoubtedly led to a retro-
gression of the infiltration, resulting in the formation of cica-
trices, which caused a marked and permanent interference with
the functions of the nervous system, but left the patient still in
possession of partial functional power, and probably would not
have proved fatal if the intercurrent pulmonary affection had not
carried off the patient.

According to our views, a case like this would belong proper-
ly in the first category, among the syphilitic new-formations, if
it were not for the fact that cicatrization had already set in.

3. Simple softening of the cord is also mentioned, especially
by Steenberg,' as a lesion found in some cases at the autopsies of
syphilitic patients, who died of diseases of the nervous system.
These, however, were cases in which there were either other
complicating diseases, or in which the symptoms during life did
not point exclusively to an affection of the spinal marrow, or,
finally, in which the autopsy was not held till a comparatively
long time after death. These reports, therefore, need revision.
Tt is also asserted that genuine myelitis may be developed under
the influence of syphilis ; but we possess no conclusive instances
of such an occurrence ; the same may be said of the primary de-
generation of the posterior cords. (As an instance of the second-
ary degeneration, see the above case.)

4. The absence of anatomical lesions, at least of such as are
readily discernible, has also been repeatedly observed in syphi-
litic diseases of the medulla spinalis, e.g., by Zambaco,* Kuss-
maul,® Leon Gros and Lancereaux,* etc.

The course of the affection in these cases resembled that of
the acute ascending spinal paralysis, which has been described
especially by French authors (Landry and others) ; it was very
rapid, terminating in death within a few weeks. The autopsies
furnished only negative results, although the examinations were
most eritical, and, in Kussmaul's case, was microscopic as well as
macroscopic. We have here the analogue of an affection of the

11, c., Case 5, 33. 3 Ueber den Mercurialismus, S. 369, ff.
*1 c., Obs. 71, 72, 41 c., Obs. 86.



SYPHILIS OF SPINAL CORD.—SYMPTOMS. 345

brain without anatomical lesions, which has been already dis-
cussed in detail, and the remarks made there are also applicable
here.

Symptoms,

The syphilitic affection of the cord begins usuallyin the later
stages of the disease, several, and even many years after the
first infection. Generally a series of external manifestations,
the traces of which may frequently still be found on the bodies
of the patients, and sometimes the signs of a far advanced
cachexia, great pallor, extreme emaciation, and marked debility,
have preceded the appearance of the nervous symptoms sub-
jectively. The patients are wont to complain of a general
languor and an indefinite feeling of sickness, which they can-
not localize, for a long time before more definite symptoms
occur. Then, simultaneously with the beginning of the disease
in the membranes, symptoms of irritation set in, which may
last for months without paralysis. Pains are complained of,
sometimes situated at a fixed spot on the spinal column, in the
cervical, lumbar or sacral region, where they may be increased
by pressure ; sometimes situated in the extremities, where they
are usually localized, at first in one arm or one leg, but later on
involve some other limb. These pains resemble neuralgic less
than rheumatic pains, extend over several nerve trunks, and are
subject to great variations in intensity as well as in duration.
They are accompanied by paresthesie, formication, tingling,
and a numb sensation in the affected extremity, although the
power of perceiving external sensible impressions is not neces-
sarily disturbed. At the same time, motor disturbances appear,
such as rigidity, stiffness, and even temporary contractions
of certain groups of muscles or whole extremities. These
symptoms are ushered in by stiffness of the neck, opisthotonus,
and pain in the contracted muscles. The stiffness of an ex-
tremity causes a sensation of difficulty in locomotion and of
debility. Painful cramps are excited by movement. In one
case I observed that, for many months, a convulsive, and, as
long as the limb was unsupported, continuous tremor of the
leg, which was, however, already paralyzed, set in whenever
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passive movement was attempted. These symptoms also are
subject to great fluctuations. They come, go, and return again,
often under the influence of accidental causes. This stage,
which may be called prodromal, or, more properly, meningitic,
may continue for weeks, and may be interrupted by intervals of
several months’ duration, during which the health is apparently
undisturbed.

Finally, however, a new exacerbation takes place, and paral-
yses are added to the symptoms of irritation. The patient first
notices a rapidly increasing weakness in one leg, or (if the seat
of the disease be in the cervical region of the cord) in one half of
the body, and suddenly, some morning, finds himself unable to
move the affected limbs. It is characteristic of this affection
that, after the symptoms of paralysis have once made their ap-
pearance, they attain a high grade in a remarkably short time.
Before long the other extremity or half of the body will be
affected, though with somewhat less intensity, and the paraple-
gia will rapidly become complete. Its extent will depend upon
the seat of the lesion. When this is located in the lumbar region
of the cord, both lower extremities will be paralyzed, but one
usually much more so than the other; when it is located in the
lower part of the dorsal region of the cord, the sphincters will
also be involved in the paralysis. After the disease has attained
a certain height, it remains stationary for a considerable time,
and the patient is confined to his bed for weeks and even months.
It must be stated here that the disturbances of sensibility do
not usually increase in a corresponding ratio with the motor
paralysis, as they do in other tumors of the cord or in myelitis.
The symptoms of irritation, the pains, formication, ete., continue
for a long time during the stage of paralysis, but the anmsthesia
is wont to be much less prominent; the sense of touch, the
power of distinguishing heat, etc., are preserved unimpaired, as,
e. g., in the case detailed above, or are diminished only at a few
circumscribed points. The stationary period may have different
terminations. Under energetic and persevering treatment the
cases may very slowly improve and terminate in comparative
recovery. In this connection the most favorable cases are those
in which the infiltration and meningitis are confined to the lowest
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part of the cord. A gradual improvement of the paralysis,
particularly in the less affected extremity, will take place, and
even the more affected one will regain to a certain degree its
functional power. But there remains permanently a more or less
marked debility, a diminished usefulness of the extremity, which
is consequent on the unavoidable cicatrization within the cavity
of the dura mater. The outlook is less favorable when the
lesions are so situated that they affect the sphincters of the
rectum and the bladder. In this case, after the stationary period
has lasted for a variable time, disturbances in the nutrition of
the integument of the nates and bed-sores supervene, which
rapidly increase and lead to the well-known dangerous conse-
quences, or a cystitis is developed. When one of these compli-
cations sets in, the course of the disease, which had been pre-
viously entirely free from fever, is marked by irregular febrile
action of a remittent character, which may attain a high grade in
the course of time; loss of appetite and other disturbances of
digestion make their appearance, and a fatal termination is
ushered in by general debility and exhaustion.

The patient’s condition becomes critical in a much shorter
time when the meningitic infiltration is localized high up on the
spinal cord, and especially when it is situated in the highest
part of the cervical region. In that case the paralyses of the
muscles of the body in general, and particularly of the muscles
of the trunk and of respiration, are developed in the course of a
few days, with the same rapidity as the paralysis of the legs,
described in the last paragraph. Under certain circumstances
the clinical picture of an ascending paralysis may be presented :
as the syphilitic infiltration on the periphery of the cord increases
in amount, to the meningitic symptoms are added first a para-
plegia of the lower extremities, next paralysis of the sphincters,
then paralysis of the muscles of the trunk, and lastly paralysis
of the arms and the diaphragm. Even in these cases, however,
the course is usually less regular. The loss of power may be
developed, first, as in the case detailed above,in an arm, which had
been previously the seat of the principal pain; then the lower
extremity of the same side, then both extremities of the other
side, and at last the sphincters and the muscles of the abdomen
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may be affected. The evacuation of the urine is now interfered
with, and at this stage already inflammation of the bladder and
bed-sores in different situations may be developed. The expira-
tory powers are diminished, and the cough grows weaker, and
becomes at last impossible ; next paralysis of the intercostal
muscles supervenes, and the thorax can no longer expand suffi-
ciently in inspiration ; this symptom may be more marked on one
side of the thorax than on the other. And, lastly, if the points of
origin or the roots of the phrenic nerves be involved in the
infiltration, the action of the diaphragm becomes insufficient,
and the patient may die of suffocation; or a rapidly develop-
ing pneumonia, or pulmonary gangrene, may terminate his life.
The order of succession of these manifestations here evidently
depends upon the order in which the bundles of motor fibres
that lie close together in the highest part of the cervical region
of the cord are compressed, or are rendered unfit to perform their
functions by the inflammatory dilatation of the vessels, by soften-
ing or swelling, or are destroyed by the infiltration. This order
must necessarily be different according as the infiltration begins
upon the posterior or the anterior surface of the cord, and ac-
cording to the varying depths to which the alterations of the
neuroglia extend into the cord in individual situations. The
characteristic features common to all cases, however, is—as has
been already pointed out—the rapidity with which the individ-
ual paralyses follow one another, until the complete picture of
a general paralysis, fraught with danger to life, is presented. A
second characteristic feature is the presence of the symptoms of
meningitis, which precede and also accompany the paralysis.
Even when the disease has attained the height first described, it
may be arrested by energetic treatment, although a complete
cure is of course out of the question. In such an event, the in-
filtration cicatrizes, and the callosities left by it, and also the
cicafrices in the cord which resemble gray degeneration of differ-
ent parts of the white substance, constitute permanent organic
lesions, to which ascending and descending secondary degenera-
tions of the columns may in the course of time be added. When
improvement sets in, it commences in the muscles of the trunk,
and somewhat later the extremities regain the power of motion
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in an inverse order of succession to that in which they were
affected ; the patient is again able to walk, and he regains the
use of his arms; but the recovery is incomplete. When the
primary and secondary degenerations are confined to the pos-
terior columns, the different manifestations of tabes dorsalis, and
especially well-marked ataxia, may set in. The genesis of
“syphilitic” tabes is, however, entirely different from that of
the ordinary form, and the two diseases must not be considered
identical.

All these affections of the cord, may—as happened, for in-
stance, in the case observed by Engelstedt—be complicated by
syphilitic neoplasms in the brain, or in the arteries or nerves of
the brain ; in that case the clinical picture of the disease will be
obscured by paralyses of individual cerebral nerves, or by the
occurrence of epileptic attacks, ete.

The clinical history and the course of the affection differ
from those described above in those cases which belong to the
last of the four classes mentioned in describing the anatomical
lesions, namely, those in which the post-mortem examination has
as yet failed to demonstrate any alteration either in the marrow
or in the brain. We have here also to deal with a very rapidly
developing malady—in fact, with tke most acute of all the
syphilitic affections of the spinal marrow.

This form, which resembles closely the acute ascending spinal
paralysis, is distinguished at the outset from those already de-
scribed by the fact that it makes its appearance at a much
earlier stage of the syphilis—usually within the first year after
the infection—during the existence of the earlier secondary
symptoms, namely, the cutaneous eruptions. This affection is
not ushered in by prodromal symptoms, and the meningitic
symptoms, so common in the cases of the first categories, are
also wanting. At most, in the cases hitherto recorded, on the
day on which the paralysis appeared vague pains were com-
plained of in different parts of the trunk or extremities. The
paralysis is marked from the very beginning ; it is generally a
paraplegia of the lower extremities, but one arm and the oppo-
site leg may be first attacked (as in Kussmaul's case). This
paralysis is accompanied by a sensation of tingling and numb-
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ness, formication, ete., in the affected extremity. Noticeable
disturbances of cutaneous sensibility are, however, wanting.
Sometimes the paralysis of the muscles is preceded by a certain
degree of weakness in the evacuation of urine, incontinence or
anuria. When loss of power in one limb has once begun, it
rapidly increases in severity, and also extends with equal
rapidity from below upwards, or from one side to the other, and
becomes complete in a very short time. Thus, in Zambaco's
case, the patient, a man twenty-eight years of age, after a good
night’s rest, found, in the morning, that he was weak in the
lower extremities ; at noon he was unable to void urine ; on the
next day his urine was passed involuntarily, and on the follow-
ing day he was unable to walk. It hasbeen repeatedly observed,
however, that, notwithstanding the intensity of the paralysis,
there was no corresponding loss of sensibility. In one case only
was there a question even of a diminution of the sensibility.
Not the slightest mention has been made of pain in the
spinal column, or of rigidity or contractions of the muscles.
After the paralysis has thus in a few days been developed to the
highest degree in an individual previously, to all appearances,
lealthy, it remains stationary for a short time, without—as it
seems—involving the respiratory muscles. But now the danger
approaches which threatens the patient’s life; already in the
second week a bed-sore begins to form, which rapidly increases
in extent and in depth, and leads to septic infection and death,
which takes place in the third, fourth, or, at the latest, in the
sixth or seventh week. This is the most exact clinical history
that can be drawn from the few cases of the affection which
have thus far been published. However, the characteristic
differences of this form from those previously described may be
perceived even from this necessarily fragmentary description.
Recovery from this syphilitic spinal paralysis seems, according
to our present experience, to be out of the question. Zambaco
administered to one of his patients iodide of potassium in large
doses, to the other liquor of van Swieten, ten grammes (not quite
three fluid drachms) daily, without success.
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Syphilis of the Peripheral Nerves.
Pathological Anatomy.

The nerves may be affected in various ways under the influ-
ence of syphilis.

In the first place, the affection of a nerve may be of a second-
ary nature, and possess no specific characters, in the cases in
which the mere pressure of a syphilitic neoplasm leads to irrita-
tion, and, later on, destruction of the nerve-trunk. This is the
case when a syphilitic exostosis is developed in a canal through
which a nerve passes ; and the same may also happen sometimes
when the ordinary syphilitic gumma grows around a nerve or
compresses it against a bone, etc. In such cases, also, an ordinary
neuritis may be developed with subsequent atrophy of the affect-
ed part of the nerve, just as it may be excited by pressure of
other tumors. This occurs most frequently in the cerebral
nerves during their intracranial course. It may be mentioned,
here, that a nerve has sometimes been observed to pass through
the centre of a neoplasm at the base of the brain, and neverthe-
less present no alteration. Generally the effects of the pressure
are especially marked, when the tumor is developed on the dura
mater, and a portion of a nerve—as, for instance, the ganglion
Gasseri—lies between it and the bone. In such cases the affect-
ed nerve is found either slightly reddened and softened, and its
sheath thickened (Courtin),* or it is smaller at the point of com-
pression (Wagner),® or it is even atrophic (Virchow),’ and trans-
formed into a thin transparent band. No histological examina-
tion of such altered portions of a nerve has as yet been made ;
but it is probable that the alterations in them are the same as
are met with in the facial nerve in caries of the petrous portion
of the temporal bone, viz, inflammatory infiltration of the con-
nective-tissue constituents of the nerve, with disappearance of
the tubular nerve fibres. In other peripheral nerves than those
within the cranium this syphilitic neuritis from compression

! Leon Gros and Lancereauz, Obs. 133. 21, c., Obs. XIIL
 Gesammelte Abhandlungen, 8. 414
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has been seldom observed. Zambaco reports only one instance
of it.' In that case a syphilitic tumor as large as a walnut was
found situated deeply in the left nates, underneath the muscles
and compressing the sciatic nerve.

Moreover, the peripheral nerves may be affected in another
way by a gumma situated in their neighborhood, namely, by
a direct extension of the infiltration into them. This, how-
ever, seems fo be possible only where the nerve is not yet sur-
rounded by a dense sheath, e. g., at the points of origin of the
cerebral nerves from the brain, and especially at the chiasma
and the adjoining parts of the optic nerves. This form then also
exhibits an unfortunate preference for the cerebral nerves. The
process that takes place here is the same as that which has been
already described in treating of the syphilomas of the brain;
the granulation tumor takes its starting-point from the pia
mater, extends principally along the blood-vessels to the chiasma,
and the tissue of the latter is swallowed up in the tumor. It is
then impossible to draw a sharp line of demarcation between the
nerve and the new-growth of the pia mater; the tissue of the
former is replaced by the grayish-red, gray, or yellowish caseous
material, of which the whole tumor consists. Several cases of
this kind are described by Virchow,* Graefe,® the author,' and
others. Such a process necessarily destroys the functions of the
affected nerves.

Thirdly, a primary syphilitic affection of the peripheral
nerves, in circumseribed spots, or spread over a considerable
extent, may also occur. This affection also has thus far only
been observed in the cerebral nerves. The cerebral nerves con-
sequently are in every respect more predisposed to syphilitic
affections than the spinal nerves. Whether the latter are alto-
gether exempt from them is still questionable. The majority of
observers only mention the occurrence of these primary degenera-
tions of the nerves wifkin the cranial cavity. The only exception
to this is a case recorded by Essmarck and Jessen, in which the

11, c., Obs. XXXIV.

* Natur der const. syphil. Affectionen. 8. 83.
3 Archiv f. Ophthal. VIIL 2 Abth, §. 74.

41 c., Fall 45.
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right oculomotorius was degenerated externally to the skull, while
the left oculomotorius was similarly affected within the cranial
cavity. These syphilitic degenerations of the nerves are found
either along with gummy tumors of other parts of the contents
of the cranium, or without such tumors, or at least their whole
aspect shows that the disease of the nerves was the primary
affection, and that the syphilis of the cerebral arteries, for in-
stance, was secondary. The nerves have lost their naturally
rounded shape, as well as their white color, over a greater or less
extent. They are transformed into reddish connective tissue like
or yellow cartilaginous masses (Dixon?); or into lardaceous cords,
which are three times as thick as the healthy nerves (Essmarck
and Jessen®); or they are swollen and infiltrated with reddish
material (Virchow°) ; or soft, pulpy, and also reddish (Courtin®);
or partly thickened and infiltrated with a grayish-yellow mass,
partly already reduced in thickness, or entirely destroyed, so
that the continuity is only preserved by the sheath of the nerves
(the author®). In such cases the mere external appearances show
that here, as in syphilis of the brain and the spinal cord, there is
an infiltration of the nerve with a foreign mass—a neoplasm—
which is here also sometimes reddish-gray, sometimes cheesy
and yellowish, or lardaceous in appearance on transverse section.
Sometimes both forms are found in the same nerve. In general,
the infiltration adjusts itself to the shape of the nerve, the sheath
of which is usually not perforated, and only presents knobby
protuberances at various points. On the sections nothing of the
original tissue can be seen. The histological investigation, made
by Dixon in one of his cases, showed that the cartilaginous mass
was composed of fibres and a granular substance. In the case
published by the author, which has been already alluded to, the
degenerated nerve, in which yellow masses were discernible scat-
tered through a reddish-gray substance, was microscopically
examined, and it was found that a very vascular substance, con-

! Medical Times and Gazette. 1858, Oct.
? Aligem. Zeitschrift f. Psych. 1857. S. 20.
3 Natur der constit. syphil. Affectionen. S. 83.
4 Arteriensyphilis. S. 70.
* Leon Gros and Lancereaua, Obs. 133,
VOL. XII.—23
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sisting of densely crowded spindle cells, had replaced the normal
nerve tissue, of which only here and there a medullary fibre,
surrounded by the neoplasm, remained. Probably a larger
number of axis cylinders, deprived of their envelopes, were also
present.  The )ellow masses were located partly in the sub-
stance of the neurilemma, partly on its inner surface, and con-
sisted of a conglomeration of densely crowded granular cells,
often of considerable size. It follows then that the nerve was
replaced by a new-growth, which was anatomically perfectly
analogous to the syphilitic granulation-tumor, and that there-
fore the term syphiloma, or gumma of the nerve, or, if it be
preferred, syphilitic neuritis, is correct.

Finally, it may occur that the peripheral nerves, or their
nuclei in the central nervous substance, or their roots, or the
ganglia, which are dispersed along their course, are altered dur-
ing the existence of constitutional syphilis in such a manner that
grave functional disturbances are excited, although it has been
as yet impossible to demonstrate the alterations in question by
means of the knife or the microscope. Thus, in this respect also,
there is an analogy with syphilis of the brain or the medulla
spinalis. Under this head belong perhaps the frequent neural-
gias, and certain isolated paralyses of the nerves, which come and
go in syphilitic individuals, without being preceded or followed
by any other symptoms that indicate the occurrence of an organic
degeneration of the brain or spinal marrow. Possibly the deli-
cate alterations that occur in these cases may be discovered at
some future time.

I may draw attention in this place to the communication of
Petrow (1. c.), which, however, needs confirmation, on the more
minute alterations in the structure of the sympathetic in consti-
tutional Ines. The author in question examined the sympa-
thetic ganglia in a number of cases of constitutional syphilis,
and found a more marked pigmentation and *‘ colloid ™ degenera-
tion of the protoplasm of the ganglion cells, and a proliferation
of the cells that form the capsules, and also a transformation of
the interstitial cellular tissue into a more rigid and dense mass,
which compressed the nerve-cells.




SYPHILIS OF PERIPHERAL NERVES.—SYMPTOMS. 355

Symptoms,

The isolated affection of one nerve is always revealed by a
marked disturbance in its functions, while the neighboring nerves,
or the contiguous portions of the brain-substance, are entirely
unaffected. But when, in addition to the degeneration of the
nerve, there is, as is more frequently the case, also an extensive
gummy neoplasm at the base of the brain, the symptoms will be
more complicated. We find, therefore, in the majority of the
cases of affections of the cerebral nerves, in addition to circum-
scribed paralyses and pains, or anasthesias, also the signs of the
cerebral affection which has been already described. Sometimes,
however, even after the development of an extensive anatomical
lesion, the symptoms referable to a single nerve may remain for
a long time perfectly isolated ; and in fact there are cases in
which the disturbances in the functions of a single nerve consti-
tute absolutely the only symptoms of an intracranial lesion.

In such cases the functions of the affected trunk or branch of
a nerve are by no means always completely arrested. Very
often only a single muscle is paralyzed, while the other museles,
supplied by the same nerve, retain for a considerable length
of time either their full or else a diminished power. There is
an apparent incongruity between the anatomical lesions and the
symptoms ; for, while the paralysis has often been developed
quite suddenly, or at least very rapidly, in the parts supplied
by a nerve, the subsequent autopsy has proved that the affection
of the nerve was not developed with the same rapidity. On the
other hand, it must be remembered, that here, as well as else-
where, the gnmmy neoplasm possesses the character of an inter-
stitial lesion, which, for a certain length of time, leaves intact
at least a portion of the normal tissues of the part in which it
is developed. Thus an apparently completely degenerated nerve
may still contain a number of conducting fibres, which may
retain for a long time their irritability, but suddenly lose it
rapidly and completely.

Of the cerebral nerves, the oculomotorius seems to be most
frequently affected ; and the first symptom is then usually
plosis, which occurs long before the alteration in the position of



856 HEUBNER.—SYPHILIS OF THE BRAIN AND NERVOUS SYSTEM.

the bulb. This symptom is so common that the suspicion of
syphilis is justifiable whenever a ptosis is developed without any
other apparent cause, and in the absence of other symptoms.
Later on, the paralysis of the recti muscles sets in, with conse-
quent strabismus externus, prolapse of the bulb, and, finally,
extreme dilatation of the pupil, with loss of the mobility of the
iris. When the paralysis of one oculomotorius is entirely iso-
lated, the face assumes a characteristic expression.

Next in frequency among the motor cerebral nerves, the V.
JSacialis is affected. In this case the paralysis involves, in the
usual manner, all the branches of the nerve; or only the
branches which supply the parts around the eye are paralyzed
at first. The clinical picture then presented is the same as has
already been sufficiently described in this work, and a detailed
description may be omitted here.

The sizth cerebral nmerve is affected as frequently as the
seventh, and oftentimes it is the only nerve affected. The symp-
toms are strabismus internus and diplopia, which appear either
suddenly or gradually.

A circumscribed paralysis of the hypoglossus due to syphilis
has not yet been observed. Unilateral paralysis of the muscles
of mastication has, however, been observed in a case in which
a general degeneration of the trigeminus involved also its motor
root.

Hence the most prominent symptom of a syphilitic affection
of a motor-cerebral mnerve consists in the gradual or sudden
occurrence of paralysis of one set of the facial muscles, which
extends usually after a certain length of time to all the muscles
supplied by the affected nerve. But if we consider that the
anatomical process in the nerve—be this due to a compres-
sion of the whole nerve from without by a tumor, or to the
growth of a neoplasm within its sheath—must always cause
irritation and subsequent destruction of the nerve-fibres, it
will be evident that the effects on the peripheral nerve-twigs
and the muscles supplied by them must be the same as have
been observed in any other neuritis, and have been described by
Lrb and others. Although these effects have not yet been
demonstrated anatomically in these cases, the functional signs of
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this secondary degeneration of the nerve-twigs and the muscles
have, nevertheless, been recognized in cases of syphilis. They
are loss of the electric irritability of the branches of the affected
nerve, and atrophy of the muscles supplied by them. Ziems-
sen,’in a case of this kind, has demonstrated the first symp-
tom ; and the author himself, in a case of syphilitic paralysis of
the facialis and ptosis, which had almost completely recovered,
has had occasion to observe a considerable diminution in the con-
traction produced by the faradic current. The atrophy .of the
muscles is not usually observed, probably for the reason that
those patients who do not recover perish by further complica-
tions before the atrophy has had time to develop. The atten-
tion, however, should be directed to this symptom, especially
in cases which have imperfectly recovered. Lancereaux ® men-
tions several cases of paralysis of individual muscles of the ex-
tremities, which, he believed, depended on a syphilitic affection
of the nerves, and in which, after a long time, marked atrophy
made its appearance.

Of the sensitive cerebral nerves, the frigeminus is most
frequently affected, either during its course within the dura
mater, or more commonly outside of it, in the Gasserian ganglion
or in separate ramifications. Accordingly, sometimes the entire
half of the forehead and face, sometimes only special parts of
them, are affected. At first there are usually neuralgic pains,
corresponding to the distribution of the branches of the nerve.
These pains are subject to nocturnal exacerbations. Sometimes,
asin the case of Graefe, the malady begins at once with anses-
thesia. This latter symptom may be more or less complete, and
is often accompanied by subjective pains in the parts deprived
of sensation. Lachrymation and ophthalmia may easily be
excited. When the lesion involves the whole of the fifth nerve,
paralysis of the muscles of mastication sets in, preceding which
spasmodic movements of the inferior maxilla have occasionally
been observed (Lancereaux). With the exception of the noctur-
nal exacerbations of pain, there are no points of difference be-

! Virchow’s Arch. XIIL. . 213.
* Traité de la Syphilis, p. 502.
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tween this affection of the trigeminus and other non-syphilitic
diseases of the nerve.

The affection of the optic nerve is seldom isolated like those
of the nerves already mentioned, but, under certain circum-
stances, it may also be the first symptom. When the affection
is unilateral, the result is a rapidly developing amaurosis of one
eye; when the chiasma is involved, there is an unsymmetrical
dimness of vision in both eyes, with subsequent improvement in
one eye. Hemiopia also may set in. The symptoms are aggra-
vated by a consecutive hydrops of the sheath of the optic nerve.
In these cases the so-called descending inflammation of the optic
nerve can always be demonstrated by means of the ophthalmo-
scope.

A few cases of amblyopia and amaurosis, without demon-
strable anatomical lesions, have been recorded, which were cured
by anti-syphilitic treatment.

Besides the affections of the above-mentioned nerves, the
literature of syphilis contains descriptions of a number of other
nervous affections, especially neuralgias, which were held to be of
a syphilitic nature, either because they were met with in syphi-
litic patients, or because they were cured by anti-syphilitic
treatment. They do not, however, present any different symp-
toms from similar affections produced by other causes, and no
anatomical proofs of their syphilitic origin have been adduced.
It is possible that many of these cases are in some way due to
the action of the syphilitic virus, but as yet there is no proof of
it. As the symptoms of these functional nervous derangements
do not present any characteristic peculiarities when they occur in
syphilitic patients, T may content myself here with the simple
enumeration of the most prominent of them. The one most
frequently met with is sciatica; next in order come cervico-
brachial neuralgia, occipital neuralgia, neuralgias of the testi-
cles and of the scrotum, and, finally, visceral neuralgias, espe-
cially cardialgia.

Diagnosis.

The discussion of the diagnostic points, like that of the
etiology, necessitates a general revision of the entire course of
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the disease ; for it is of paramount importance that the existence
of constitutional lues be demonstrated before an affection of the
central or peripheral nerve substance can be pronounced syphi-
litic. It is true that the grouping, course, etc., of the symptoms
referable to the brain and the spinal cord are sometimes so
characteristic that the nature of the affection may be determined
with a high degree of probability from them alone. It is also
true that under certain circumstances the diagnosis of a syphi-
litic process may be made at the autopsy from the nature of the
anatomical lesions found in those organs, even in the absence of
other signs of syphilis ; but such a diagnosis can only claim a
more or less high degree of probability, and full certitude is only
attained when the existence of the constitutional affection is
proven by other symptoms. These symptoms are often very
marked and characteristic, such as, for instance, more or less
recent cutaneous eruptions, ulcers, or osseous defects in the
nose, palate, etc., which place even the young practitioner upon
the right track. The diagnosis, however, is not always so easily
made. We have frequently had occasion to point out that the
syphilitic affections of the nerves mostly belong to the so-called
tertiary period of the constitutional disease, and hence it often
happens that they only appear long after the superficial affec-
tions of the skin and the mucous membranes, and even the more
deeply seated affections of the bones, ete., have disappeared.
It is, therefore, necessary to search for the fraces of former
affections, for cicatrices and defects, when there is a suspicion
that the affection of the nerves is of a syphilitic nature. The
most important of these traces may be enumerated here, while
the reader is referred to the comprehensive treatise on Syphilis
in the third volume of this work for a detailed description of
them. They are cicatrices of different forms on the genitals,
cicatrices from buboes, pigmented spots of circular shape on the
skin, cutaneous cicatrices of different sizes, especially white,
depressed spots, as large as a lentil or larger, on the skin of the
forehead or on the shin-bones, etc., where there are adhesions of
the integuments to the subjacent bones ; radiated cicatrices on
the mucous membrane, especially of the mouth ; rounded de-
fects, that look as if they had been cut out of the arches of the
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palate, or the tonsils ; irregularities of the surfaces of the bones,
which present excavations surrounded by protuberances; a
moderate but usually very hard swelling of the lymphatic
glands, especially of the occipital, cervical, and cubital glands ;
enlargement and knobby induration usually of one testicle, or
else atrophy of one testicle. All of these signs, or even a
majority of them, are by no means always found in the same
individual ; it requires often a very accurate and close examina-
tion to find any of them. However, even a single characteristic
cicatrix or enlarged gland may be of importance. If one such
mark be found, the next object is to obtain by a detailed
anamnestic examination an account of the course of the consti-
tutional disease. The inexperienced practitioner, however, must
always bear in mind that his questions will frequently be met by
the most obstinate denials, and in such a case he will be obliged
to content himself with the objective symptoms.

But even if the existence of constitutional syphilis, in an in-
dividual suffering from a nervous disease, be established, it is
important to remember that it does not necessarily follow there-
from that the affection of the brain or spinal cord is also of a
syphilitic nature. A priori, it is by no means impossible that a
syphilitic individual may be afflicted with cerebral hemorrhage,
meningitis, tabes dorsalis, etc., from the same causes which
excite these diseases in non-syphilitic individuals. We should
commit a grave error if we were to treat a melancholic patient,
for instance, with mercury or iodine simply because he formerly
suffered from syphilis.

It is then the task of the diagnostician to ascertain, from the
nature of the symptoms, whether they conld have been produced
by a syphilitic affection of the nervous system. This also can,
within certain limits, be decided. For, although every partic-
ular symptom of nervous affection may individually be caused
by lues, the same does not hold true of every complex of symp-
toms. On the contrary, those which are due to syphilis of the
nerves are marked by certain characteristic peculiarities.

If we consider, first, the syphilitic affections of the brain, we
find indeed the most manifold forms of disease, but certain
constant features are found in all of them. Common to all, in
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the first place, is the frequent fluctuation in the severity of the
symptoms, which are at one time worse, and at another better.
The improvement often takes place under a decided, specific
treatment, but is occasionally spontaneous. It is sometimes so
marked that the individual aggravations appear to be only so
many relapses or episodes interrupting a condition of apparent
health. The disturbances of the mind, the peculiar quasi-intoxi-
cated state, the paralyses, the spasms, the pains, and the disturb-
ances of the special senses may all be developed in this paroxys-
mal manner. The symptoms of other cerebral tumors, or of in-
flammation of the meninges, are not developed in this way. The
progress of the former is always uniform and steady, and, al-
though the outset of the latter may be sudden, its further course
exhibits at the most only very transient amendments. A closer
resemblance to cerebral lues is found in some cases of acute in-
flammation and abscess of the brain, which, however, very seldom
take those repeated turns of improvement that are observed in
syphilis.

Secondly, the grouping of the symptoms commonly bears a
characteristic stamp. I may here refer the reader to the fore-
going description, and will merely add a few examples, by way
of illustration : Psychical disturbances, for instance, in a syph-
ilitic patient, when really due to the syphilis, either assume the
character of a dementia paralytica; or, if they appear in some
other form, it is not uncomplicated. At the same time, uncom-
monly severe nocturnal headaches are complained of, or a uni-
lateral loss of power, perhaps very slight in amount, is devel-
oped, or some of the cerebral nerves are involved, or, most
frequent of all, epileptiform spasms are observed. Syphilitic
epilepsy is always ushered in, or followed, by other symptoms.
The intervals between the attacks are not entirely free from man-
ifestations of disease; a complicating amaurosis or a ptosis is
developed rapidly or slowly, or a sudden attack of hemiplegia
supervenes. The Zemiplegic paralyses of the syphilitic very
frequently appear in the form of an apoplectic attack, so that
we at first suspect hemorrhage or embolism. In such a case the
age of the patient will assist the diagnosis. When a young
person is suddenly seized with hemiplegia, or with aphasia and
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hemiplegia, and the examination of the heart and large blood-
vessels does not reveal any abnormity, the possibility of a syphi-
litic affection must always be taken into consideration. Besides,
this hemiplegia is frequently associated with a circumsecribed
paralysis of some cerebral nerve, and is followed usually by
those disturbances of the intellect which we have described as
quasi-inebriation, dreamy and typhoid, and which are observed
neither in embolism nor in cerebral hemorrhage. Hence it fol-
lows that the way in which each individual symptom is combined
with the others is often alone sufficient to indicate the correct
line of investigation.

The characteristic marks of the syphilitic affections of the
medulla spinalis seem, in the majority of the cases, to be the
symptoms of spinal érritation with which they are ushered in,
and the rapidity with which the paralysis increases; once it has
made its appearance, even in cases where the symptoms of irrita-
tion have been wanting, the affection progresses with great rapid-
ity in the form of an acute spinal paralysis.

Finally, with regard to the peripheral nerves, when these are
the seat of neuralgic affections, the principal weight must be
laid upon the nocturnal occurrence of the attacks; when they
are the seat of paralyses, upon the restriction of the same within
very circumscribed limits, and the rapid diminution of electric
irritability of the parts involved ; and, lastly, upon marked par-
tiality of these paralyses for the nerves of the muscles of the eye
(ptosis, strabismus).

Prognosis,

The syphilitic affections of the nervous system are among the
gravest of the maladies which lues is capable of producing ; and
in a not inconsiderable number of the fatal cases of syphilis they
are the immediate causes of death. The functions of the brain
and spinal cord, moreover, are often irreparably impaired by the
anatomical lesions produced by the syphilitic processes.

Nevertheless the prognosis cannot be considered absolutely
unfavorable in these maladies ; on the contrary, it is relatively
good in certain cases, and is even more favorable than in most
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other organic diseases of the central nervous system. It cannot
be doubted, although it has not yet been positively proven, that
the syphilitic neoplasms within the cranium and spinal canal
undergo a retrogressive process, atrophy, and cicatrization, just
as the cutaneous tubercles and osseous gummata. Whether this
is possible in syphilomata, that have undergone caseous trans-
formation, is certainly questionable; but at least it is in the
highest degree probable that it occurs in recent formations.
Cases like the one described by me above, with the callosity in
the membranes of the cord, or those which follow a similar course
to what is observed in the affections of the arteries (change of the
neoplasm into fibrous cellular tissue with simultaneous diminution
of volume), render this theory very plausible. It is true that the
new-growths in the membranes of the brain, etc., seem to resist
specific treatment much more obstinately than do the external
affections. Not unfrequently cases are observed in which the
eruptions and cutaneous gummata undergo a retrograde process,
even entirely disappear, and yet death supervenes soon after-
wards, and the post-mortem investigation reveals neither arrest
nor retrogression of the internal lesion. At any rate, a much
longer time is required for the cure of the latter than for the
cure of the soft gummata of the periosteum or other places. It
must further be borne in mind, that even when the new-forma-
tion has cicatrized, there is not a perfect restitutio in integrum,
not a complete disappearance of the growth, but that invariably
a more or less extensive cicatrix remains, which may cause per-
manent functional disturbances. 1In the majority of those cases,
therefore, in which the very grave symptoms disappear, we
may be justified in giving a good prognosis so far as the preserva-
tion of life is concerned, but the health will never again be as
perfect as before the attack. A certain noticeable deficit in the
functional powers will always remain—always provided, that
the symptoms were actually caused by neoplasms somewhere
within the cranium. The prognosis will be most favorable,
when the new-growths are situated only in the dura mater, or in
circumscribed spots between the membranes, and do not directly
involve the nervous substance.

Of those cases which run their course ‘seemingly without
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actual lesion’’ (sine materia), only a few, at least when the brain
is involved, terminate favorably. Hildenbrand (L. c.) has ob-
served several of these cases recover under proper treatment.
The acute ascending spinal paralysis in syphilitic individuals,
however, seems invariably to terminate unfavorably.

In a prognostic sense, the individual symptoms are of very
varying importance, the value of each evidently depending upon
the seat and extent of the lesion to which it usually owes its
origin. The simple psychical disturbances,and also the epilepsy,
if there exists no complication on the part of the cerebral nerves,
ete., admit a comparatively favorable prognosis. In such cases
we have perhaps to deal with very small exudations on circum-
scribed points of the periphery of the brain. Many of these cases
are known to have recovered. The paralysis of a cerebral nerve,
or the circumscribed newralgia or anesthesia of the same, is
not in itself of very grave prognostic significance ; for here too
the part involved may be of very limited extent. We must,
however, express ourselves very reservedly concerning the pros-
pects of ultimate cure, when the paralysis is already established.
For, even in case of recovery, the cicatrization of the infiltration
is sure to leave defects in the affected nerve, which will interfere
with the complete return of mobility. Only in the very earliest
stages of the affection can a complete recovery reasonably be ex-
pected ; and usually the patients do not come under the observa-
tion of the physician until the paralysis is well marked, and
often not until it has existed for a long time. But when, in
addition to a circumscribed paralysis of cerebral nerves, general
cerebral symptoms, such as convulsions, sopor, or hemiplegia
(usually of the opposite side) appear, the prognosis becomes at
once very dubious; for now the complex of symptoms indicates
that the new-growth has involved a considerable portion of the
base of the brain, and especially that the arteries are in danger,
or have already been involved in the morbid process. The de-
generation of the cerebral arteries necessitates, under all circum-
stances,a very doubtful prognosis. The hemiplegias in particular,
which are dependent on the disease of the arteries, are, with few
exceptions, permanent and incurable, because we have to deal
here with a destruction of important motor provinces of the
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brain. When there is no hemiplegia, but only the peculiar
quasi-intoxicated condition, the prognosis is by no means ab-
solutely bad, even if the symptoms be apparently very grave.
For in this case, even after the somnolency has lasted for weeks,
with delirium and confusion of mind, a marked improvement
and even apparent recovery may take place. A certain defect
in the intellectual functions will, however, always remain.

‘With regard to the affections of the spinal cord, the occur-
rence of pains in the vertebrz and in the extremities, of muscular
rigidity, and of parwesthesize, should at once warn the practi-
tioner of the necessity of caution in the prognosis and prompt-
ness in the treatment. The prognosis becomes doubtful as soon
as paralyses appear ; but even then a certain degree of cure is
still attainable.

Treatment.

The discussion of the treatment of the above-described affec-
tions requires but few words. We consider it unnecessary to
discuss here the question, so often debated in former days,
whether a previous treatment of the syphilis with mercurials
may possibly be the cause of these nervous symptoms. There
are but few physicians nowadays who hold this view. It is
only necessary, when any one is still in doubt on this point, to
refer him to a comparison of the above description with the
symptoms of mercurialism, as given in the already mentioned
work of Kussmaul; or it will be sufficient to point out to him
that at the post-mortem examinations of cases of mercurial poi-
soning no lesions bearing even the remotest resemblance to the
new-growths in the central nervous system, described in detail
above, have ever been found.

‘We know that the latter are identical with the external affec-
tions produced by syphilis, which can be cured by the adminis-
tration of mercury and iodine. It is therefore evident that the
syphilis of the nerves in all cases calls for the administration of
these antisyphilitic remedies. The numerous cases of recovery
reported have, with hardly a single exception, been treated in
this way. In view, however, of the great danger which threatens
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the organism and life of a patient suffering from syphilis of the
nerves, it is plain that the employment of these remedies must
be begun as early as possible, and that they must be given ener-
getically, in large and frequently repeated doses, for every-
thing depends here upon speedily preventing any further exten-
sion of the malady.

This fundamental principle being settled, the physician has
only to consider which of the two antisyphilitic remedies is to
be employed in each individual case, and in what form it is to
be administered. Lancereaux and Leon Gros are of the opinion
that mercury is especially indicated in the secondary manifesta-
tions, the congestive and inflammatory affections, while iodide of
potassium is the proper remedy for the tertiary affections, and
particularly for the gummy infiltrations. It would be difficult,
however, to carry out this separation of the symptoms in every
case during life. Moreover, as we have already endeavored to
demonstrate, we have probably, in the majority of the cases, to
deal with the so-called tertiary processes, . e., infiltrations in the
membranes, arteries, etc. It seems to us more suitable to con-
sider that remedy the more valnable which the more rapidly and
certainly arrests the gummy infiltration process, and causes it to
take a retrograde course. When compared in this way, mercury
seems in every case to deserve the preference. Inall cases, there-
fore, in which the symptoms are urgent, such as intellectual dis-
turbances of any kind, epilepsy, beginning paralysis, or, on the
part of the spinal cord, pains in the vertebrze, and rigidity or com-
mencing loss of power in the muscles, we always recommend first
the use of mercury. Of the various methods of employing this
remedy, that one is to be preferred by which, in the shortest
possible time, the largest possible quantity of the drug can be
incorporated with the body. Long experience has proved this
to be the ‘“inunction cure.”  This cure has the additional advan-
tage of being much easier of application than the internal
administration ; it is also easily applied when the patient is
unconscious or opposed to treatment. We must particularly
insist on the necessity of disregarding, when called upon to treat
a case of syphilis of the nerves, all those circumstances which
usually counterindicate the use of the inunction cure; even if
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the patient be weak and exhausted, we must not hesitate to
employ it.

The ““indicatio morbi here has the precedence of all other
considerations. The danger increases daily, as long as energetic,
radical treatment is delayed. Neither does the fact that the
patient had, years before, or even only a short time previously,
gone through an incomplete or complete course of the same
treatment, furnish a counterindication to its repetition. Numer-
ous observations, made in recent years, particularly in Aix-la-
Chapelle, have demonstrated that mercury has lost none of its
efficacy in cases in which previous syphilitic affections had been
treated by it, but in which relapses had set in. The remedy,
used a second time, proved equally efficacious. It is advisable
to let the patient take warm or sulphur baths for a few days
before the treatment is begun, in order to promote the capillary
circulation of the skin ; before each inunction also a bath should
be taken, or the parts to be anointed at least washed off. The
doses to be used in each inunction must be larger in these than
in milder cases. We usually order, during the first fourteen days,
from three to four scruples of mercurial ointment, to be rubbed
in daily in the usual manner in the lower and upper extremities,
the abdomen, and back successively. After this, if an ameliora-
tion of the symptoms be noticeable, the same dose is repeated
every other day for several weeks, and then half this dose is
used at the same intervals for several additional days or weeks,
according to the course of the affection. With regard to the
duration of the treatment, a special warning must be uttered here
against a premature discontinuance of it ; a return and an aggra-
vation of the affection is too often observed shortly after an inter
ruption of the treatment. In this connection Yvaren very truly
says: ‘“The treatment must be as obstinate as the disease.”
The physician must not lose patience. In general it is advisable
to continue the inunctions at least fourteen days after the graver
symptoms—such as the disturbances of the intellect, the loss of
power, or the spasmodic attacks, etc. —have disappeared. More-
over, if there be the slightest indication of an aggravation of the
affection, a new course of treatment must be commenced. The
advice of Sigmund, to keep the mouth and teeth scrupulously
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clean, must be carefully complied with, in order to prevent sali-
vation, which would necessitate an interruption of the treatment
at too early a period. When the patients are unconscious, this
duty will devolve on the nurse.

The diet to be employed during the continuance of the treat-
ment will vary with the state of the constitution of the patient.
When his strength is sufficient to bear it, we would recommend
low diet, and even the ‘hunger cure’ (a water soup and some
biscuit three times daily) in connection with the inunction cure.
We are less afraid of the syphilitic anemia induced thereby,
because we hope to avoid the main danger more prompfly by
obtaining more rapidly the effects of the treatment. Only very
debilitated patients require a more generous diet during the
treatment : meat broths once or twice daily, with a ration of
roasted meat and some preserve at noon, and milk in the morn-
ing and afternoon.

1f affections of the skin or other circumstances counterindi-
cate the inunction of mercury, injections of corrosive sublimate
may be resorted to in its place; but they must be employed
persistently for a long time. There are cases on record which
improved greatly under this treatment.! In one case, published
by myself, this treatment was unsuccessful ;* but it is possible
that the patient was placed under methodical treatment too late.

Internal mercurial treatment has been frequently employed,
especially by French physicians, in syphilis of the nervous sys-
tem, and their success has been good. It may be recommended
when the affection is of limited extent, and when the patient is
only troubled with isolated symptoms, such as headache, insom-
nia, or epilepsy, and cannot be prevailed upon to submit to the
inunction cure. Of the forms of mercury adapted to internal
use, we may mention corrosive sublimate, calomel, and the green
iodide given in the form of pills or powders. Rayer recom-
mended particularly Sédillot’s pills, which are composed of
mercurial ointment, starch, and soap. In Lancereaux’s work
the administration of the liquor of van Swieten (corrosive sub-
limate dissolved in whiskey) is frequently mentioned in the

! Heubner, Arteriensyphilis, Fall 50. S. 119,
*Ibid. Fall 46. S. 69.
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records of cases. In general it seems that the quantities of
mercury which can be taken internally without exciting marked
disturbances of digestion, are insufficient, in the severer forms
of syphilis of the nervous system, to cause the arrest of the
affection in as short a time as is necessary.

In such cases the iodide of potassium may be administered
with more advantage. This remedy, which is slower in its action
than mercury, is indicated where the affection is confined to the
trunk or branch of one nerve; where a neuralgia, a circum-
scribed peripheral paralysis, or other isolated symptoms, point
to a syphilitic affection of very limited extent; where the graver
cerebral symptoms are wanting, and the disease in general ex-
hibits the characteristics of a mild, slowly progressing malady ;
finally—according to Hildenbrand—in the cases which resemble
general paralysis in their course. The small and irregular doses,
however, in which it is not unfrequently administered, are en-
tirely useless, and are even dangerous, because the patient is
thereby encouraged in the idea that his malady is being cured,
while it is in reality constantly but insidiously progressing.
The drug should always be given in large doses, commencing
with fifteen and a half grains a day, and increasing the amount
by the same quantity every day, or every second day, until from
one and a half to two and a half drachms are taken daily. It
is most advantageously prescribed in a concentrated solution
(eight scruples to four fluid ounces), of which from two to four
tablespoonfuls or more are to be taken daily. For patients with
irritable stomachs it is advisable to mix the tablespoonful of the
potash solution with a glassful of Adelheid water.

In addition to the above-mentioned cases, the iodide of potas-
sium may be used with advantage in those cases in which, in
consequence of an energetic mercurial treatment, the most prom-
inent symptoms of the nervous affection have disappeared ; but
certain effects of the disease, such as a paralysis, contractions,
partial spasms, etc., still remain, of which it is uncertain whether
they depend upon some residue of the syphilitic neoplasm or
upon the cicatricial callosities resulting from it. In such cases
we have continued the use of the iodide for months, frequently
in conjunction with warm or steam baths, or sulphur baths, and
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have had the satisf:

improvement.

Besides these specific remedies, we must frequently resort toa
symplomatic treatment for various troubles.

‘We are often called on to prescribe for insomnia in which
chloral hydrate is of great service. When the neuralgia is very
severe, it is often necessary to employ narcotics, particularly in-
jections of morphine or atropine, as palliatives, while waiting
for the specific remedies to exert their curative action.

In severe congestions of the head, a local abstraction of blood
from behind the ear, or the persistent application of an ice-blad-
der, is sometimes of service. Never, however, even when the
symptoms are of the gravest character, should we resort to gen-
eral venesection ; for, in consequence of the great frequency
with which the arteries of the base of the brain are affected, it is
more likely that in these severe cases we have to deal with a
deficiency of the intracranial circulation than with a plethoric
condition. On the other hand, in the condition of protracted
somnolence the repeated administration of stimulants, especially
wine, and, under certain circumstances, even of medicinal stimu-
lants, such as musk, is recommended.

In all cases care must be taken to keep the organs of respi-
ration and digestion in good order. The bowels must be kept
open by enemata or by aperient mineral waters. When the
patient is in a state of sopor, the bed must be carefully attended
to. As soon as the condition of the patient will admit of it, he
should abandon the recumbent posture, and sit up occasionally
for a few hours, and, when possible, walk around a little every
day.

Finally, the paralyses remaining after the recovery are to
be subjected to particular methods of treatment, which, if con-
tinued persistently for months, and even years, are frequently
attended with some success. Of these we may mention daily
gymnastic exercises of the affected limbs ; massage and frictions
of the limbs; rubbing with spirituous liquors ; finally, the per-
sistent and methodical application of electricity. In hemiplegia
and paraplegia both faradisation of the paralyzed muscles and
the galvanic current, passed through the head and along the ver-

ction of wi ing a constantly progressing
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tebral column, should be employed ; in the peripheral paralyses
of the cerebral nerves the application of the constant current is
recommended. All these methods of treatment should be em-
ployed daily, or every other day, and be continued for a very
long period. By these means atrophy of the muscles is pre-
vented, and in the course of time perfect mobility of the affected
limb is often re-established.'

Moreover, as a sort of ‘“after-treatment,” a methodical use
of warm and sulphur baths, of baths containing carbonic acid,
and even of sea-baths, combined with change of residence, is
often useful. Such patients should be sent for several succes-
sive years to Teplitz, Wildbad, Aix-la-Chapelle, or Rehme ; or
to the East or the North Sea, according to the constitution of
the individual. The cold-water treatment is also very properly
recommended in these cases. The one unvarying rule for the
employment of all these methods of after-treatment is, that they
should never be begun until it is evident that the constitutional
disease has been cured, and the anatomical lesions produced by
it have cicatrized.

! Heubner, Arteriensyphilis, Fall 47.
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L. Inflammations of the Dura Mater.

The dura mater of the brain is composed of two lamelle :
the first, an outer or periosteal lamella, adheres more or less
firmly to the bone (to which a number of vessels pass), and pre-
sents, on removal of the calvarium, a rough surface with numer-
ous bloody points corresponding to the torn vessels. The adher-
ence of this lamella to the bone is, in old persons, very firm—an
explanation of which fact will be given later. In youth this
membrane is not closely connected with the dura proper—a con-
dition which often persists up to middle life, and for which no
reason is known.

In this periosteal lamella the meningeal arteries ramify, and
this membrane is therefore of the greatest importance for the
nutrition of the cranial bones, and of the inner lamella of the
dura, which contains but few vessels.

As the vessels of the second lamella (the dura proper) are few
in number and of small size, it is whiter than the other, and
tendinous in appearance. By folding on itself, it sends out pro-
longations into the cavity of the cranium from above and below,
and from the two sides, viz., the falx and the tentorium, which
are composed of this one membrane alone. The sinuses are
formed by the separation of the inner and outer lamellze. Both
lamellze are made up of dense, generally parallel, bundles of
connective tissue, which, in many places, cross and interlace ; it
is not always possible, however, by the naked eye alone, to de-
tect the spots where this interlacing takes place. There are also
many elastic elements in both layers.

On the inner surface are several thicknesses of pavement
epithelium. The existence of a layer which would correspond
to the parietal layer of the arachnoid membrane of older writers,
is denied by all later observers. The dura is supplied with blood
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by the meningeal arteries. These run in the periosteal lamella,
send their branches into the bone on one side, and into the inner
lamella on the other ; the latter branches are quite small.

The veins of the dura conduct the blood from parts of the
cranial bones, and empty into the sinuses of the dura mater.
These veins lie between the outer and inner lamellze. This
system of veins communicates with the superficial veins by
means of certain branches (emissaria condyloidea and mastoidea,
emissaria parietalia, the communicating branches which pass
through the foramen cacum, the canalis caroticus, the foramen
ovale, the foramen hypoglossi, and those which communicate
with the veins of the orbit).

The dura is supplied with nerves, some of which end in itself
and its vessels, while others simply pass through it into the bone.
These nerves, for the most part, follow the course of the menin-
geal arteries, and are as follows :

1. Nervus spinosus (Arnold, Luschka), from the third branch
of the trigeminus; it follows the course of the middle menin-
geal artery.

2. A twig from the second branch of the trigeminus (Arnold);
it also follows the middle meningeal artery.

3. Nervus tentorii (Arnold); it is derived from the first
branch of the trigeminus, and traverses the tentorium.

4. A nervus recurrens, from the vagus (Arnold); it supplies
the region of the sinus transversus.

5. A branch of the hypoglossus ; it is given off in the canal
of the hypoglossus, and pursues its course alongside of the
posterior meningeal artery.

Sensitive filaments are not to be found in the dura; yet
nevertheless a decided sensitiveness to pain exists ; but, as is the
case with other internal organs, an accurate localization of the
pain is impossible. Pain is referred to quite a large area, even
though the irritation be confined to a relatively small spot.

A —Pachymeningitis Externa.

The causes of the inflammation of the outer lamella of the
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dura belong mainly to the department of surgery. Inflamma-
tion results from various causes.

1. From injuries which cause the separation of the mem-
bramne from the inner suiface of the skull. The frontal, pari-
etal, and temporal bones are the most frequent seats of this
injury. As the amount of the consequent extravasation varies
very much according to the size of the vessel ruptured, there
results, in some cases, a tense tumor reaching inwards; in
others, only a layer of blood between the dura and the bone.
From the crowding of the cranial contents severe general symp-
toms may occur, and from the limitation of the pressure to one
spot of a single hemisphere, symptoms characteristic of localized
disease may follow. If the symptoms of general compression
are accompanied by those of a local lesion, a diagnosis can be
made. If, however, the layer of blood is thin, a diagnosis is
impossible, from the insignificance of the symptoms.

This inflammation exceptionally increases to suppuration,
which may involve a large surface, being attended with extensive
separation of the dura from the bone. In this case a necrosis of
the bone invariably follows the stripping off of the periosteum.

2. From injuries, which cause perforation of the cranium,
either laying bare the dura, or, from direct action on the dura,
causing contusions, or solutions of its continuity. Incised, punc-
tured, and bullet wounds, as well as splinters of bone, whether
attended or not by fracture through the whole thickness of the
bone, may cause injury of the dura. This varies greatly with the
nature of the case, sometimes there being a clean incision or
puncture without bruising, and sometimes a tearing of the dur:
with severe contusion and consequent necrosis, if life continue:
for any length of time. The latter is most apt to occur in frac-
tures of the base or of the convexity, with opening of the sutures.

3. From the transmission of infl tion from neighboring
tissues. In these cases caries of the petrous portion of the tem-
poral bone plays a prominent part, giving rise to inflammation
of the outer lamella of the dura, and unfortunately not, as a rule,
to that alone. The inflammation is always suppurative (except
in a few cases where a chronic inflammatory thickening of the
membrane takes place) before a perforation of the bone ocours.
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Purulent inflammation of the dura follows not only carious
destruction of the petrous portion (that is, purulent inflammation
of the tympanic cavity and the labyrinth, with its sequelz), but
also carious destruction of the wall of the meatus auditorius
externus. This is easily understood, if we consider the close
proximity of the outer wall of the meatus aud. ext. to the dura,
and that only a microscopic breach in the thin wall of bone,
which forms the upper covering of the tympanic cavity, is
needed to bring the pus from the tympanum in connection with
the dura. The following are the ways by which suppuration
usually extends to the dura :

a. From the upper wall of the external auditory canal
(Toynbee) ; Troeltsch has also observed this.

b. Through the perforations in the roof of the tympanic
cavity (a frequent occurrence).

¢. Through the meatus audit. internus, which is lined by a
prolongation of the membranes.

d. Through a perforation which may become established in
the anterior wall of the mastoid cells.

e. Through a canal, which commences in the cells of the mas-
toid process, passes under the upper semi-circular canal, is con-
tinued on to the posterior surface of the pyramid, and opens
into the sulcus petrosus superior, between the entrance of the
aqueaeductus vestibuli and the porus acusticus internus on the
corner of the pyramid.

/. Finally, Maas describes small bony canals through which,
as he had observed in one case, inflammation may pass from the
middle ear into the cranium. These are situated behind the
superior semi-circular canal, and connect the middle ear with the
middle cranial fossa. They contain, as he states, vascular pro
longations of the dura ; they are, however, inconstant.

In a similar way purulent inflammation of the outer lamella
of the dura follows carious destruction of other cranial bones,
viz., the ethmoid and the flat bones of the skull. Here specific
disease of these is the most frequent cause. As a general rule,
the inflammatory process does not for a long time go beyond
chronic fibrous induration of the outer lamella, until suddenly,
sometimes from no apparent reason, it becomes suppurative.
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It must be remembered that caries or necrosis from any other
cause can give rise to similar changes.

The question, whether inflammation on the outer surface of
the cranial bones (inflammation of the mucous membrane in the
labyrinth of the ethmoid, in the frontal sinuses, purulent inflam-
mation of the galea) will not suffice to start in a short time,
without caries or necrosis of the bone, inflammation of the outer
lamella of the dura, must be answered affirmatively, according
to our observations upon the purulent inflammation of the galea
in erysipelas. The spread of suppuration occurs through the
natural openings in the bones where vessels and bridges of con-
nective tissue connect the galea with the outer sheath of the
dura.

4. The chronic fibrous thickenings of the outer lamella of the
dura, so common in old age, should be mentioned here. In
advanced age the dura is always thickened, frequently dry and
leathery, or whitish and tendinous. The arteries are found
much thickened in their adventitia. In other cases the dura is
found to have become firmly adherent to the bone, and this too
without its having undergone any marked thickening.

5. The alterations of the dura which accompany puerperal
exostosis (osteophyte) are also to be classed with the affections
here under consideration. Their pathogenesis is not understood.

The anatomical appearances are, as would be inferred from
the above remarks, very varied. It is certain, however, that in-
flammation, transmitted from without to the dura, almost never
attacks the whole outer lamella, but is confined to circumscribed
spots. These are usually smaller than the original inflamed area.
If the inflammation is purulent, a purulent inflammation is usu-
ally transmitted to the inner lamella, though this does not neces-
sarily take place.

The alterations of the dura are the usual ones: at first red-
dening in lines of various widths, corresponding to the congested
blood-vessels, together with small punctiform extravasations,
sometimes in great numbers ; further, swelling and loss of con-
sistency of the tissue, which becomes infiltrated with numberless
white blood-cells collected in clusters and lines; and, finally,
transformation of these into a tissue of spindle-cells seated on
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and within the dura, later developing into bundles of connective
tissue. This leads to the chronic thickenings and deposits before
mentioned. These are often followed by ossification—further
details concerning which would be out of place here.

The macroscopic examination in some cases shows an ad-
hesion of the dura with the inner surface of the cranium, with
marked thickening of the former ; in others, calcareous deposits
in the young connective tissue, sometimes forming scales which
are easily separable from the bone, and sometimes jagged points
of bone-like consistency. The formation of true bone is not
uncommon, causing a diffused thickening of the vitreous table,
or the formation of rough bony projections, smaller or larger, as
the case may be. This frequently happens in those traumatic
extravasations with separation of the dura, when, on the inner
side of the cranium, distinct traces of a wall-like ring of ossifica-
tion are found.

If, on the contrary, the inflammation progresses to actnal
suppuration, other appearances are found, due to the fact that
the wandering white globules, which at first were scattered in
groups throughout the tissue of the dura, have been forced out
upon its free surface, and have there formed distinet layers of
pus. An active transudation from the vessels favors this, and
white cells constantly leave the vessels, and active cell division
takes place. The comparative lack of blood-vessels in the outer
lamella may account for the fact that large collections of pus are
seldom found.

Suppuration will take place if the dura becomes infected
from a neighboring tissue. In such cases the tissue of the dura
itself suffers important changes from suppuration ; it becomes
disintegrated, friable, soft, and often thinned to a web-like mem-
brane. If the dura is examined in a later stage, it may be
found that the abscess has been cut off from the inner layer
by an active development of connective tissue. Much more
frequently, however, the inflammation pierces through the
entire thickness of the dura, and a pachymeningitis purulenta
interna is added to the pachymeningitis externa. But this
does not mnecessarily take place; sometimes the process stops
with simple adhesion of the dura to the arachnoid and pia, or
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even to the surface of the brain. Even the last step in the
inflammatory process, the growth of granulation tissue, may also
take place under certain circumstances; it occurs when there is
a defect in the bone (caries, fracture, with gaping or loss of sub-
stance), allowing the entrance of air. The hole can be closed
by a process of cicatrization in the contiguous dura mater.

It is evident that the course of the inflammatory process will
differ widely in different cases. Some cases end in death, pre-
ceded by severe symptoms ; others run a chronic, non-suppura-
tive course, and these during life are not characterized by any
marked symptoms.

Mixed forms often occur, owing to the ease with which the
suppurative process of the dura passes to the arachnoid and
pia, and the close connection between this affection and inflam-
matory processes on the inner side of the dura. It is, therefore,
often impossible to determine what is to be considered due to
the inflammation of the outer surface of the dura, and what to
inflammation in the parts beyond. The cases are very rare in-
deed where the disease can be recognized as a separate affec-
tion.

1. Pachymeningitis of old age is often discovered after
death, without there having been a suspicion of the affection
during life. In other cases the meningitis may have been ac-
companied by persistent dull headache ; and at death, in con-
nection with it, there may be found atrophy of the brain in
every stage, with compensatory hydrocephalus, cloudy swelling,
and serous infiltration of the pia. At the same time we have ob-
served an equal number of cases where chronic headache was
coincident with the above-mentioned alterations of the brain
and the pia, without important alteration of the dura. It ap-
pears, therefore, fair to conclude that the common opinion, that
the headache of old people is due to pachymeningitis, is not in-
variably correct; and, so far as we know, no distinguishing
peculiarity marks those cases where a causal connection exists.

2. It is equally impossible to recognize in life the puerperal
exostoses (Frankenhaiiser) ; there are no symptoms on which
even a probable diagnosis can be based.

3. Purulent inflammation of the dura on its outer surfoce,
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JSollowing a wound, which had caused a hidden fissure of the
skull, is by no means infrequent.

1. An epileptic patient, forty-two years of age, epileptic for seventeen years,
fell and struck on a stone floor, causing on the left frontal bone a large contusion,
which ran the ordinary course; but the patient did not recover entirely from the
coma, and developed a slight hemiparesis of the right side, with paresis of the
hypoglossus and oral and nasal branches of the facialis on the same side. There
was also constant severe headache, especially on the side of the injury; but no
fissure or depression was to be found; from the beginning, however, the sensorium
was affected ; at times the patient was not quite clear in his own mind as to where
he was and what was going on round about him; decided loss of consciousness
also occurred, and the patient vomited several times.

Duration of entire illness, cight days. During this time.it was ascertained that
the patient was laboring under a fever of very irregular type; in the morning. the
temperature was comparatively low ; in the middle of the day it usually reached
its highest point (sometimes as liigh as 103.5° Fahr. (39.7° Cent.)); while towards
evening it fell again to 101.8° Fahr. (38.8° Cent.).

Slight clonic convulsions in the paretic limbs of the right side during the first
four days, after which they ceased, only to give place to a somewhat more decided
paresis of the extremities and of the regions supplied by the facialis and hypoglos-
sus. During the first three or four days the pulse manifested the characteristics
noticed in cases of pressure upon the cerebrum (from sixty to sixty-eight) ; during
the last four days, after the convulsive manifestations had ceased, the pulse was less
full and very frequent. The sopor became more and more marked, and coma
finally ushered in death, which was somewhat hastened by a high degree of em-
physema with bronchitis.

Autopsy—A fissure extends from the middle of the left orbital region upwards
to the parictal bone, and a short distance into it, traversing in its course the coronal
suture.

Beneath the galea capitis, over and along the fissure, a thin layer of pus is visi-
ble. On the inner surface of the skull-cap the dura is separated from the bone
overan oval-shaped space measuring one and a half by three inches. The sac thus
formed is about three-quarters of an inch in width (depth, as it lies), and is filled
with a chocolate-colored pus containing still a few blood-clots. That portion of
the dura which forms one of the walls of this sac is thickened, soft, and in an
active pyogenic state. On its inner surface the dura is infiltrated with pus at
three different places, each of about the size of a lentil; and at these spots loose
adhesions have formed with the arachnoid. A circumseribed portion of the outer
surface of the arachnoid, not larger than a silver dollar, is covered with an ex-
tremely thin layer of pus; but in the meshes of the pia no pus can be detected—at
Least with the naked eye. Surface of the brain depressed throughout the region
corresponding to the anterior central, and first and second frontal convolutions ;
Drain substance dry and condensed, but manifesting no evidences of inflammation,
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The case came under examination at exactly the time when
the purulent inflammation was on the point of attacking the pia.
The symptoms are not to be ascribed to the commencing lep-
tomeningitis, but to the affection of the dura, in connection with
the pressure on the frontal portion (motor centres) of the left
hemisphere. This latter factor is by far the most important.

The following case shows that the symptoms are precisely the
same in case of simple extravasation of blood without suppura-
tion.

2. Epileptic, thirty-cight years old; an attack cvery three weeks. In the last
the patient fell backwards, striking on the occiput; unconscious after the reg
attack;; sick twenty-three days, during which time the following symptoms were
noted : From the very beginning total left-sided hemiplegia ; left-sided ptosis; left-
sided paralysis of the facial; and a slight paralysis in the rectus internus, causing

a slight diverging strabismus. Finally, near the end of life, a paralytic dilatation
of the right pupil occurred (oculomotorius). ~Sensibility on the paralyzed side not
much impaired, but exact particulars not obtainable, owing to the patient's men-
tal condition; no convulsions; moderate irregular fever, higher towards the end
than at the beginning of the attack.

In the beginning pulsus cephalicus, small and frequent even on the fifth and
sixth days. Nothing further of note until death ; no convulsions. Autopsy.—Fis-
sure of the cranium beginning at the right ear, traversing the right lambdoid suture,
and extending through the occipital bone as far as the base. Very large extravasa-
tion of blood between hone and dura on the right side, nearly an inch in thickness,
reaching forward from the extremity of the occipital lobe as far as to a point some
little distance beyond the anterior central convolution, inward as far as to the falx,
and outward to the operculum. Gray matter of brain in the condition of com-
plete compression; also narrowing of the right posterior cornu; no suppuration,
but cial destruction of sub arti y marked in the neighbor-
hood of the fissure of Rolando.

If we compare the two cases, it will be seen that they differ
only in the existence of convulsions in the first (the one in which
there was suppuration). It is not possible, however, to ascribe
the convulsions to suppuration. - The absence of convulsions in
the second case can be attributed with more probability fo the
total compression of the cerebral substance, which was not in a
condition to respond to irritation. In case L—i, e., in a case
of pachymeningitis ext. purulenta—there was no other symp-
tom which could have helped to the diagnosis of the condition
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of the dura. We must, therefore, unreservedly agree with
Hasse in the opinion that the severe symptoms, in cases of this
kind, are due mnot to the affection of the dura, but to the
simultaneous injury of the neighboring important organs.

4. The purulent inflammation of the dura, resulting from its
exposure to the air by traumatic or necrotic destruction of a
part of the cranium, has a very unimportant clinical significance.
It is, however, a different matter if a carious process of the bone
causes suppuration of the outer surface of the dura, and the
formation of an abscess, which is liable to exert pressure, and
which may at any moment cause the inflammation to spread to
the pia. To recognize early such a serious condition, particularly
on the petrous portion of the temporal bone, or on the frontal
bone, would often be of the greatest importance. This, however,
is not possible, especially on the petrous bone, where the abscess
rarely attains any great size.

The sudden stoppage of discharge in otorrhcea is not a reliable
symptom ; no one would be willing to conclude, from this, that
the pus was discharging inwardly. It, however, should attract
attention to a change in the condition of the affection.

A chronic otorrheea can also give rise to purulent inflamma-
tion of the outer surface of the dura in one of the ways referred
to above.

This can happen by perforation of the anterior and superior
wall of the mastoid cells, without giving rise to a single external
recognizable symptom of disease (either swelling or tenderness),
as we have seen clearly demonstrated.

The headache, which often appears periodically in the course
of caries of the mastoid bone, is very unreliable, and cannot be
considered a symptom of a purulent inflammation of the dura.

This is also true of occasional attacks of dizziness.

The existence of this affection can therefore only be sus-
pected. As soon as the external symptoms, however, are mani-
fest, we may assume that both the outer and the inner surfaces
of the dura, as well as the arachnoid and pia, are involved.

Tt is evident, from the above, that the physician could hardly
be called upon to decide as to the prognosis of pachymeningitis
externa by itself, since the underlying affections, and their most
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remote consequences, are comparatively of such overshadowing
importance that it is to them that he would naturally look for
the points on which to determine the merits of the case.

In traumatic suppuration the prognosis turns on the possibil-
ity of giving the pus, or the pus and extravasated blood, a suffi-
cient escape.  If opportunity is given for free discharge of pus,
the affection of the dura often occasions but little trouble, as
surgical experience hag abundantly shown; it may, indeed, fur-
nish material help towards cure by granulation.

If there is no opportunity for free discharge of pus, surgical
experience teaches, with equal clearness, how severe an affection
this is likely to prove, in the first place, by increasing the intra-
cranial pressure, and, in the next place, by reason of the great
rapidity with which it is apt to spread. The prognosis of the
purulent inflammation of the dura in caries of the petrous bone
is very unfavorable, as is shown both by post-mortem appear-
ances and by clinical observation. Thickening of the pus may
occur below the dura, thus affording at least a temporary check
to the extension of suppuration to the pia mater. But it will be
seen later, in the description of meningitis tuberculosa, how little
room for hope there is if a cheesy mass remains beneath the dura.

Treatment.

As an accurate diagnosis of the affection is only exception-
ally possible, but little can be said of any special treatment,
which must follow the general indications presented by the un-
derlying disease and its rapid extension. The treatment of
meningitis, spreading from disease of the petrons portion of the
temporal bone, will be considered hereafter. The question of tre-
phining will arise in connection with the treatment of an ex-
travasation of blood between the dura and the bone. This,
however, belongs properly to the department of surgery, and
will not be here discussed.

B.—Pachymeningitis Purulenta Interna.

We have seen that purulent inflammations, attacking the
VOL XI1.—25
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outer lamella of the dura, though interesting anatomically, are
not of much importance clinically.

The same may be said of purulent inflammation of:the inner
lamella of the dura; it may lead directly to the incurable
changes of the pia, so often mentioned above, but there is no
purulent inflammation of the inner layer of the dura recogniz-
able as an independent affection.

C.—Pach ingitis Interna ‘hagil Dure Matris,

‘We will next examine the affection known as pachymenin-
gitis haeemorrhagica, or haematoma of the dura.

From having been always regarded as accidental, and clini-
cally but little understood, this affection has lately come to be
classed among diseases which are capable of being diagnosti-
cated. There is much discussion as to the origin of pachymenin-

gitis, so that a somewhat thorough consideration of the question 1

seems called for.

Pathological Anatomy.

This form of pachymeningitis presents itself as an organized
mass situated between the dura and the surface of the arachnoid,
and having different appearances in different cases. It may of
itself, without any complication, lead quickly to death ; while in
some cases it is merely coincident with other fatal affections, not
necessarily affections of the brain ; finally, it may become chronic,
and itself undergo many changes of character. Its localization
even has long been a matter of dispute, partly on account of the
changing opinions concerning the arachnoid and its relations to
the dura and pia. The older writers (Abercrombie, Andral,
Blondin, Rostan) held that the layer of blood (in the early stage
of the affection the most noticeable feature) lay between the dura
and the parietal layer of the arachnoid, the existence of which
was at that time universally accepted. Houssard was the first
(1817) to show that it was situated in the cavity of the arachnoid
‘—that is, between the inner surface of the dura and the outer
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surface of the arachnoid (visceral sheath). Houssard believed
that the arachnoid had nothing to do with the new-formation.

Bailiarger (1839) came very near the truth in his description.
In regard to the localization, he agreed with Houssard, and de-
scribed the hematoma as a double membrane, in the cavity of
which an extravasation of blood had occurred; he held, fur-
thermore, that this blood was prevented from escaping by the
adherence of the membranes to each other at their peripheries.
He believed in the integrity of the parietal arachnoid. All later
authors, with few exceptions, coincided with this view without
important modification.

It was more difficult to agree on the origin of these mem-
branes. Houssard believed that they consisted substantially of
the fibrine of the extravasated blood ; Baillarger and Boudet
hold this opinion, as does Aubanel also, who, in spite of many
errors, expresses very clear views upon the subject of the for-
mation of these membranes.

Bayle insists, on the contrary, that from the very beginning
the haematoma is an inflammatory product on the inner surface
of the dura; while, in 1843, the French Academy came to no
conclusion on the subject.

The Royal Medical and Chirurgical Society, 1845, did the
same on the occasion of the reading of a paper by Prescott Hewett,
on the vexed question.

Engel (1842) and Rokitansky (1844) gave very good patho-
logical descriptions, but did not attempt to explain the origin of
the affection ; while Durand-Fardel (1854), in a good treatise,
speaks in favor of the belief of the original formation of a flat
blood clot. In Germany, in 1855, more settled anatomical de-
scriptions appeared. Heschl opposed the idea that the hemor-
rhage was the primary evil ; he regarded the formation of the
membrane as the primary manifestation of the affection, and
this he describes as a connective-tissue growth rich in blood-
vessels. He further called attention to the fact that the pachy-
meningitis, in the majority of cases, is situated on the upper part
of the brain ; while if an extravasation were the origin of the
affection, the blood would sink to the base.

Virchow’s well-known investigations (1856) were memorable
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above all others. His ingenious explanation was, that the
affection is a hemorrhagic inflammation of the dura. The first
product is formed from the dura, but all subsequent changes
and deposits were developed from the new membrane itself. It
is not possible to oppose other theories to Virchow’s clear ex-
planation excepting in regard to the genesis of the first changes.

A similar explanation can be found in Cruveilhier (Phleg-
masie Pseudo-membraneuse hémorrhagique de I’ Arachnoide pa-
rietale).

Tt is natural that most authors afterwards followed the views
of the greatest of the promoters of modern medicine. Schuberg
(1859) agrees entirely with Virchow ; also Charcot and Vulpian
(1860), Geist (1860), Guido Weber (1860). Griesinger does not
touch the question ; while Wagner (1868) and Kremiansky (1868)
particularly endeavored, by experiments and new investigations,
to give further support to the accepted theory. A few have
advanced other views (Ramer, 1862 ; Sperling, 1872), but in gen-
eral the explanation given by Heschl and Virchow has remained
the accepted one up to the present time.

According to this the pachymeningitis begins with a hyper-
wmia of the dura—in the majority of cases, as Kremiansky
believes, in the tract of the arteria meningea media (regio breg-
matica) ; the arteries are enlarged, the hyperemia of the capilla-
ries is shown by a rosy flush of the inner surface. Then a loose,
veil like yellow coating appears, dotted with a number of conflu-
ent or scattered bloody points. It can be stripped from the tissue
beneath, tearing many small vessels that enter the pseudomem-
brane from the dura. The membrane is quite rich in large vessels
(hardly capillaries, Rindfleisch), usually three or four times as
large as capillaries, with varicosities. The basis substance be-
tween the vessels, Rindfleisch describes as mucous tissue, com-
posed of star-shaped connective -tissue cells. The subepithelial
layer of the dura is the original source of the new-formation ;
wandering cells pass from the blood-vessels, and develop into a
loose connective-tissue parenchyma. This delicate primary coat-
ing, often hardly thicker than a spider’s web, is traversed by
anumber of vessels, and supplied with blood from the dura.
From these vessels intercurrent hemorrhages arise, which are
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found in different quantity at different times, and belong to the
anatomical appearances of pachymeningitis. These cause new-
growth of membrane—which again is the source of new hemor-
rhage. 8o, finally, enormous masses of blood can be poured out
between the thickened membranes, thus giving rise to numerous
transitional forms between the pachymeningitis and the hama-
toma.

No modifications will be offered of the theory put forth to
explain the later alterations of pachymeningitis; an attempt
will, however, here be made to show that another explanation
of the origin of the h@matoma is possible.

We give first a description of the anatomical appearances
from personal observation.

1. The earliest stage which presents itself to observation is
as follows :

On the inner surface of the dura a thin layer of coagulated
blood is found, of dark red color, thickest at the upper part of
the cranium (2 mm.), and decreasing in thickness as it spreads
in all directions, disappearing gradually at the edges without
sharply marked border. This layer of blood is not entirely
separable from the dura, but only in small membranous shreds,
the consistence of which is very slight. The dura appears under
this to be absolutely intact; there is no increased injection of
the blood-vessels, no thickening ; in places, which are handled
with great care, the epithelium of the inner surface is clearly
demonstrable. There are no connecting vessels between the
coagulum and the dura; the coagulum itself shows no firm
membranous portion. If the thinnest possible layer, taken from
the surface of the coagulum, be placed under the microscope,
only that is seen which can be found in any very thin layer of
blood. Significant of coagulation, a delicate lace-work can be
seen, woven with threads, forming a mesh-work containing masses
of blood globules of normal shape, in places concealing the net-
work. The condition of the white globules is of the greatest
interest. By virtue of their disposition to unite with similar
masses of protoplasm, they are found in groups sometimes mak-
ing plates and rows, the latter of the width of three or four
white globules, resembling the appearance of the laminated
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thrombus. But no organized element is to be seen, no connec-
tive-tissue cell, no vessel, nothing but the remains of coagulated
blood. Further, neither the epithelium of the inner surface of
the dura, nor that of the outer surface of the arachnoid, is in the
slightest degree changed by the whole occurrence. The oppor-
tunity of observing this first stage of pachymeningitis oceurs
comparatively rarely, and then only in patients with dementia
paralytica.

2. A second stage, of which many well-marked examples have
been offered to us, presents macroscopically a different appear-
ance. The formation on the dura resembles a membrane much
more decidedly ; it still cannot be stripped in toto from the dura ;
the color is brown or yellow, in some places reddish-brown,
presenting an irregular, spotted appearance. In this stage also
it is easy to satisfy oneself of the integrity of both epithelial sur-
faces. Inmno single case was it possible to find a marked injec-
tion of the dura in the tract of the art. mening. med., or any-
thing resembling a true inflammation. The thinnest portions
of the deposit present the following appearances under the
microscope :

The main structure of the substance still consists of red blood
globules and fibrine. It is easy to see that the blood globules
gradually give up their coloring matter—at least this process
may be seen to have begun in many spots; in other spots the
globules remain in the condition of relative integrity. But where
the process has made further progress, the red globules lose
their clear contour as well as their normal color; masses of
brown pigment appear in great quantities and irregular arrange-
ment, lying between the masses of blood globules, which now
resemble in their arrangement a fine network. The fibrine,
which before was quite visible, disappears more and more from
view ; what becomes of it cannot be said with certainty, but the
colorless clumps of protoplasm, which were once red globules,
are still distinctly visible. The white globules, however, whose
peculiar arrangement was mentioned above, have suffered a char-
acteristic change. They have begun to send out arms, in general
from opposite poles, so that from the rod-like arrangement
just mentioned bundles of spindle cells have arisen. It is very
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instructive to see how these cells lie near each other in groups
of two, three, and four, so that their future destiny is easily
perceived.  Spots, which before were united in round groups
and plates, are seen to send out various branches which attempt
to unite, so that a network of cells, in certain spots, comes to
view.

3. A third stage is often observed, particularly in insane asy-
lums. The formation has now all the characteristics of a mem-
brane. This is of varying thickness, but never very thick (from
one-half to one mm.), and is easily torn in large strips from the
dura. Usually the epithelium of the dura is torn off with it, and
can be seen without much difficulty in scales on the outer surface
of the new membrane. The epithelium of the arachnoid is also
intact. The membrane has a yellow, in thicker spots a light-
brown color. Under the microscope one sees the following ap-
pearances, which explain the increased firmness :

The spindle-shaped cells, developed from the white corpuscles,
as before mentioned, have united with each other by their pro-
longations, so that long rows of cells, in clusters of two, three,
and four, are found in the rod-like arrangement of the white cor-
puscles previously spoken of. But between these rows another
arrangement is found : a net-like connection of the cells has been
formed by the union of their prolongations. This web, with
nuclei in the cells, is the commencement of the new connective
tissue ; the rows are the young capillaries, which contain for the
time no blood globules. On the other hand, the retrograde
metamorphosis of the Iumps of protoplasm, into which the. red
blood globules have been transformed, is in full progress. The
outline disappears more and more; a fine detritus is produced,
of unknown chemical composition; a flaky pigment becomes
more and more apparent, particularly along the rows of spindle
cells, as if it were pushed into line by the prolongations of the
cells.

4. A fourth slage shows further alterations. The new mem-
brane is now dotted with blood-red spots, appearing like puncti-
form, and here and there confluent, extravasations—and also
proved to be so on microscopical examination. Also complete
blood-vessels are found conducting blood. Their lumen is large,
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their structure is that of capillaries, but they are larger, as Rind-
fleisch has well described. At this time the delicate vascular
adhesions, which stretch between the neomembrane and the
dura, and also, though more rarely, between the membrane
and the arachnoid, can be found. These are described by all
observers. Of the change of the rows of spindle-cells to blood-
vessels, we are not able to give a positive opinion; it would
appear that the spindle-cells are transformed into endothelium,
and that the plates thus resulting roll themselves together in
the form of a tube. Between the vessels, a web of protoplasm
with nuclei is found, which must be classed as young connective
tissue. Young vessels sprout up from the dura and arachnoid,
and unite with those of the new membrane. These changes are
in many respects not clear ; we will not attempt to decide what
réole the wandering cells play. It is at this stage that the dura is
found more injected than usual; but we have never been able to
see a perfect injection of the art. meningea med., as described by
Kremiansky.

The thin-walled vessels of the new membrane later become
surrounded by a more solid coating ; a media and adventitia ap-
pear ; but these complete vessels are always short, and empty
into a web of comparatively wide capillaries.

‘We believe it proved that the new-made vessels are supplied
with blood from the neighboring parts. But the connection of
the membrane and dura, or arachnoid, is not on that account an
intimate one; in by far the majority of cases, on the surface of
the pachymeningitic membrane, large flakes of uninjured epithe-
lium were seen, and appearances, such as Rindfleisch represents
on page 563 of his Handbuch, were found by us only on limited
portions of the new membrane.

The membrane may now assume a stationary condition ; it
becomes firmer and firmer, and in time poorer in blood-vessels,
and finally there remains a thin, clear, and transparent mem-
brane, such as is sometimes found, with various other processes,
in the cadaver, without there having been a suspicion of its
existence; as the symptoms attending its beginning had passed
dway long before. Unfortunately this favorable termination
ofily-oceurs in the minority-of cases; the recurrence of extravasa-
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tions seems to be chiefly due to the delicate and friable construc-
tion of the greater number of these membranes.

5. A pseudo-membrane is then found, loosely united with the
dura by fibres containing blood-vessels ; this carries on its inner
surface a thick or thin layer of blood, which, if arising slowly,
presents, in every particular, the appearances described in para-
graph 1. The same changes take place—formation of connective
tissue and vessels from the characteristically arranged white
corpuscles—and soon a new membrane of later date is deposited
on the old, becomes connected with the latter, and less constantly
also with the arachnoid, by blood-vessels. This can be frequently
repeated, the differences in the results being due to the fact that
the amount of blood extravasated is not always the same. This
may vary in thickness from one millimetre to two centimetres.
That organization does not take place in extravasations of the
latter size, is easily explained by the fact that death is caused by
such an extravasation in the great majority of cases. Many
cases of pachymeningitis can be found in the literature of the
subject, where a thick clot is found internally, and several mem-
branous layers externally.

6. If the new extravasations do not attain a dangerous thick-
ness, a number of membranous layers are gradually formed one
upon another, and between these very frequently smaller and
larger clots. There is but a difference in degree between these
and an extensive extravasation between two membranes, resem-
bling a sac of blood. If a second interstitial hemorrhage fol-
lows the first, and a third also, the series of sacs with bloody
contents in different degrees of change is completed. From
the pachymeningitis, a heematoma has been formed.

7. Not only extravasations of blood occur between the mem-
branes, but also serous transudations; in confirmation of this,
we would cite tlie well-known case, called by Virchow hydro-
cephalus externus pachymeningiticus, and also the observation
of Guido Weber, who saw, in a laminated hzmatoma, blood in
one cavity and yellow-green pus in another.

Localization.—It is a fact, quoted by all observers, and made
good use of by some, that the pachymeningitis is more frequently
established on the upper part of the brain, along the - falx,
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spreading down the curved portion of the frontal and occipital
lobes, and also down the sides towards the fossa Sylvii. Kremi-
ansky found that, in fifty-four out of sixty-five cases, it cor-
responded exactly in extent to the parietal bones. We must
limit the assertion that these boundary-lines are so rarely passed ;
in the very freshest cases the blood is found to have spread
wherever it was possible for it to go. As these cases all occurred
in patients suffering from dementia paralytica, blood was found,
owing to the great diminution of the brain in the anterior middle
cranial fossa, on the upper surface of the tentorium, even on
the clivus. These cases, if they are fresh enough, give evidence
that the primary exudation, if sufficiently large in amount, will
follow the law of gravitation, and sink to the lower parts of the
cranial cavity. This only occurs, however, in the minority of
cases, for the simple reason that the primary hemorrhage is
rarely extensive. We have recently observed a case where a
hemorrhage, secondary to, and occurring under, a pseudo-mem-
brane, extended beyond the limits of the latter and reached the
base of the cranium. The secondary hemorrhages, which take
place in the meshes of the membrane, or between two mem-
branes, have naturally a limited space for spreading. Further,
it would be difficult to understand how the middle meningeal
artery could be the source of the hemorrhage in those cases
where the extravasation is found at the base of the cranium. We
cannot as yet explain these cases satisfactorily, but certainly
the hemorrhage does not arise from the art. meningea media.

From the carefully described cases to be found in the litera-
ture of the subject, fifty-six per cent. embrace the surface of both
hemispheres ; forty-four per cent., that of one only ; these figures
correspond not only with my own experience, but also with that
of others. It would undoubtedly be interesting to give accurate
figures of the different varieties of pachymeningitis ; but this is
impossible, from the fragmentary and indefinite descriptions too
frequently found.

‘We have not been able to find, among the cases where one
side alone was affected, a marked preference of this affection
for one side or the other; both seem equally often affected. It
would be easy to collect, in searching through the literature of



PACHYMENINGITIS INTERNA.—PATHOLOGICAL ANATOMY. 395

the subject, a considerable number of cases where the extravasa-
tion had spread to the base. These will be well known to those
who have had opportunity to make many autopsies of persons
who had suffered from dementia paralytica. The discrepancy
between these observations and those of Kremiansky is due to
the fact that he did not collect his material in insane asylums,
and consequently did not see great shrinkage of the brain with
formation of a large intervening space between the cranium and
brain

From the above statement it will be clear that we cannot
agree with those who hold that the pachymeningitic product is
given off from the dura. Our reasons have been stated above;
they are briefly as follows :

a. Although we have had a large material at our disposal,
we have been unable to find even a trace of initial inflammation
of the dura.

b. We have never seen dilatation of the arteria meningea
media spoken of by Kremiansky.

¢. The epithelium of the dura remained intact until the for-
mation of vessels in the new membrane, and the establishment
of circulation there.

d. The first stage of pachymeningitis is not the formation of
connective tissue, but simply an extravasation of blood.

e. This undergoes the changes which usunally take place in a
coagulum.

/- This develops from itself the succeeding new-formation.
It remains for further investigations to determine the function
of the wandering cells.

In regard to the formation of the large unilocular or multi-
locular hematomata, we agree with the prevailing view, viz.,
that the accumulations of blood come from already existing
pseudo-membranes. The effects produced within the cavity of
the cranium are entirely mechanical.

It is of much importance to learn the changes that take place
in other organs, not only those of the skull, but also those in
other parts of the body :
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@. Changes in the skull.—From the apparently conflicting
reports (thinning, Hyrtl ; thickening, Textor ; elevation, Cruveil-
hier ; osteophytes on the inner surface, Rokitansky, Cruveilhier,
Textor), it is evident that no constant appearances are found.
One must avoid attempting to establish a connection between
the pachymeningitis and anomalies or separate affections of the
skull, which have no connection whatever with it.

b. Adhesions of the dura.—These are quite inconstant.
This condition has, when found with the pachymeningitis, been
considered to be in some way connected with it. This we cannot
admit. The facts have been stated above.

¢. Pia.—Very frequently we find in the pia those changes
which accompany atrophy of the brain (edematous infiltration,
slight cloudiness) or those attributed to frequently recurring
fluxionary hyperemia (formation of small fibrous callosities, or
at times a thick dense leathery membrane, in connection with
atrophy of the brain). So far as the relations of this membrane
to the brain are concerned, it will be found at one time easily
separable from the cortex, at another, so firmly united as to cause
a superficial lesion of the substance when attempts are made to
remove it ; this depends upon the condition of the surface of the
brain, and also upon the processes which have affected the whole
of the brain, causing a reduction in its size.

d. Substance of the brain.—The direct effects upon the
brain are different according to the thickness of the pachymen-
ingitic organization. The thinnest extravasations and mem-
branes are not sufficient to cause any change of the surface of
the brain, especially if any marked atrophy of the brain exists.
We have often seen a yellow coloration of the arachnoid, of
the subarachnoid fluid, and even of the surface of the brain,
penetrating to a greater or less depth; but there were no in-
juries to the tissues, so that we had the appearances of a post-
mortem diffusion before us. The further effects of a large one-
sided hematoma are those of compression. The corresponding
hemisphere is flattened, the greatest depression being usually
at the top, or a little outward. The convolutions are flat, the
sulei narrowed.  The compression is exerted quite deeply ; in
some cases we have seen the ventricle reduced to half of its size
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—even on the base of the brain the pressure is evident by the
flattening of the temporal convolutions.

The pressure often produces its effects upon the other hemi
sphere ; the falx is curved towards the healthy side, and the
hemisphere compressed laterally from the middle of the brain.
In some cases a depression of the tentorium was recognizable,
and the evidences of pressure on the cerebellum and medulla ob
longata could be demonstrated. The other changes in the brain
were only remotely connected with the haeematoma. It is stated
that superficial lacerations of the cortex of the frontal lobes have
occurred from a suddenly developed haematoma ; but a micro-
scopical examination of the compressed cortex has never shown
us anything more than ansemia in a high degree, and oblitera-
tion of the cavity of the vessels; solutions of continuity and
lacerations we have never seen.

Independently of haeematoma, various changes are found, es
pecially atrophy and the different forms of contraction of the
brain. Without doubt, the decrease in size and weight of the
brain of drunkards is one of the important factors, varied greatly
by various modifying influences. Senile atrophy also often plays
an important part, and in a number of the reports hydrocepha-
lus internus is mentioned. Further, we frequently find that
form of atrophy which usually follows general degeneration of
the cerebral vessels. Atheroma of the basilar arteries, fatty de
generation and calcification of the intracerebral arteries are often
mentioned, accompanied, it is true, by general atheroma. In
some cases descriptions are given which indicate a diffuse scle-
rosis and a decrease in volume. Finally, among the records we
find mention made of a large number of cases of dementia para-
lytica. In fact, it appears (accurate figures are not possible)
that pachymeningitis more frequently accompanies that form of
chronic inflammation of the brain, the symptoms of which we
class under the general head of dementia paralytica, than it
does alcoholic atrophy of the brain. Of further affections of the
brain, the following are mentioned : necrotic softening (arterial
thrombosis), apoplexies in the large ganglia. Guido Weber
reports a case of soft sarcoma of the dura.

We have met with pachymeningitis in no disease so fre-
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quently as in dementia paralytica; we have also encountered it
in chronic melancholia, progressing to dementia, with contrac-
tion of the brain, and varied senile changes. In a few cases it
occurred with tumors of the brain ~ Considering all the changes,
we are forced to the conclusion that the great majority of cases
of pachymeningitis occur with changes which cause a reduction
of the volume of the brain. May not all cases be considered as
so oceurring ¢ Although we have never observed a case where
the coincidence was not present, yet the area of observation of
an individual is too limited, and the statements in the literature
of the subject too indefinite, to establish a positive conclusion
in regard to this. The question must therefore remain for the
present undecided.

e. Lungs.—All possible affections of the lungs have been
found with pachymeningitis. Various observers have found it in
connection with acute diseases; miliary tuberculosis, pneumonia,
pleuro-pneumonia, pneumo-thorax are mentioned ; further, phthi-
sis, emphysema have been mentioned—conditions which have a
certain significance in connection with the appearances of the
brain.

Jf. Heart.—Kremiansky was the first to call attention to the
connection between pachymeningitis and affections of the heart.
Singularly enough, the founder of that theory which offers as
the cause of this affection the fluxion of the arteria meningea
media, mentions insufficiency of the tricuspid as the predispos-
ing influence! Guido Weber has published other articles, and
it is interesting to see in these, also, how pachymeningitis oc-
curs in processes causing an increase of the blood pressure in
the venous system. Pericarditis also (Hasse) is mentioned as a
cause.

g. Kidneys.—Bright's disease is often reported, and cirrhosis
of the kidney several times. Mention is also made of hydrone-
phrosis with multiple renal abscesses.

. Stomach and liver.—In this connection belongs carcinoma,
which during the terminal marasmus becomes complicated with
pachymeningitis. We would also mention the carcinomatous
dyscrasia in general.

i. Intestines.—These are often found tuberculous; but this
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affection is only one symptom of a general tuberculosis, seated
chiefly in the lungs.

k. Alterations in ¢ke blood play, without doubt, an important
part in the origin of hematoma. We have seen it complicated
with leuk#mia, with anzmia splenica, but, more than all, with
an@mia perniciosa. These, as is well known, all predispose to
hemorrhage; so that the existence of a hemorrhagic diathesis
has been asserted.

. Pachymeningitis has been observed with puerperal dis
ease.

m. It has been seen with Zyphus, and with relapsing fever
(febris recurrens); according to Kremiansky, very frequently
with the latter.

n. Variola is said by Hasse to have a predisposing influence ;
scarlatina is also mentioned, but not so positively.

0. Acute articular rhewmatism is spoken of by Lancereaux
and Hasse ; but this is considered doubtful by Kremiansky.

. Finally, in a number of cases, there were injuries of dif-
ferent kinds, cansing a solution of continuity of the dura, the
walls of the sinuses and the like. The subject will be again
spoken of ; we state simply that the flat extravasations, caused
by injuries, have appeared to all observers, whatever their views
in regard to the origin of pachymeningitis were, as an ordinary
pachymeningitis.

Etiology.

Since we cannot accept the theory of the inflammatory devel-
opment of pachymeningitis from the dura, certain questions
must be answered, if a clear understanding of its etiology is to be
obtained.

Where does the hemorrhage arise? In the above statements
it will be seen that the first manifestation of the disease was an
extravasation of blood. The earlier French writers have often
proposed the above question without finding a satisfactory an-
swer. It is of course easy to point to extravasations following
an injury (nail in the dura [Guido Weber], laceration of the dura
in fractures of the brain), and in these cases there is no need to
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cudgel one’s brains for an explanation. If no source for the
hemorrhage was manifest, a “bloody exhalation,” without in
jury of the vessels, or capillary bleeding, was suggested. Du-
rand-Fardel speaks of a case where a cerebral apoplexy burst
through the arachnoid, causing a clot between the dura and the
arachnoid. These cases are, however, very rare.

Our observations have not enabled us to find the source of
bleeding in all cases, partly because attention was not at first
paid to this point. In some cases of later date the source was
ascertained. In regard to this matter we would call attention to
the following facts :

a. In some cases the greatest thickness of the extravasation
is not found at a point corresponding to the arched portion of
the os parietale, but on the falx along the sinus longitudinalis.
The veins, leading from the surface of the brain to the sinus,
deserve more attention than has hitherto been given to them.
They are often enlarged and varicose, the walls thinned, and
therefore easily ruptured. This condition often coincides with
atrophy of the brain, before spoken of, in which, as is well
known, the tendency to a vacuum is compensated for by an
increase in the serous fluid in the meshes of the pia and in the
cerebral cavities. Without doubt, the contents of the above-
mentioned vessels are also influenced ; the vessels are found very
full, even when there is no marked congestion elsewhere. This
persistent increased fullness must have an effect upon the vari-
cosities, especially in view of the condition now about to be
described.

b. We have found the above-mentioned veins fattily degen-
erated in dementia paralytica, in encephalomalacia senilis, and
in atrophy of the brain in old age. Since we have directed our
attention to this matter, material from other diseases has not yet
been presented us, and we are therefore unable to generalize.

¢. We have often found in these enlarged veins, with degen-
erated walls, an old thrombus, extending to the sinus longitudi-
nalis.

d. Finally, in one case, where a vein, just before its entrance
into the sinus, contained a thrombus, a rupture was found in
the peripheral part (in encephalomalacia senilis). The conse-
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quence was an extravasation of blood, half a millimetre thick,
spread over the bregmatic region.

¢. Attention should be directed to the vessels of the Pacchio-
nian granulations of the arachnoid. The frequent venous con-
gestion of these parts is well known ; but we have never been
able as yet to find a spot where a rupture had occurred; old
thromboses, however, were frequently seen in the veins.

/. How far the vessels of the pia may be involved we would
not venture to state. They are frequently degenerated in atro-
phy of the brain. In some cases we saw subarachnoid extra-
vasation (emanating from these vessels) connected with fresh
pachymeningitis ; in one case the arachnoid was ruptured, and
the effusion of blood above the membrane was continuous with
that below it ; it was uncertain, however, whether the extravasa-
tion between the dura and arachnoid came from a subarachnoid
bleeding or not.

This is all that has been observed—during a rather short time,
it is true—in regard to rupture of vessels.

It is clear that a small bleeding can only extend from the
source of hemorrhage over a limited area ; we have shown that a
copious hemorrhage spreads further, and can, under certain cir-
cumstances, reach the lowest parts of the cranial cavity. The
limitation of the first bleeding depends upon its limited amount,
the localization upon the place of rupture of a vessel. The
limitation of the subsequent hemorrhages comes from the con-
fined locality in which they usually occur. They are rarely
able to extend beyond the boundaries of the membrane already
formed. This only occurs when the bleeding comes from the
free under-surface of the new membrane, which, as has before
been mentioned, is occasionally the case.

To come to a second question: Why does hemorrhage occur
in only a limited number of cases, although degeneration, vari-
cosity, and distention of the vessels, as before mentioned, are
frequently seen?

First, the question is to be answered, do pachymeningitic
changes occur in perfectly healthy persons? After a careful
examination of all cases described, and from personal observa-
tion, the conclusion arrived at is, that pachymeningitis does not

VOL. XIL.—26
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occur in perfect health—except in case of an injury. We were
unable to find a single case sufficiently reliable to overthrow this
opinion.

We must therefore turn to the general conditions under which
pachymeningitis is observed ; and here we again call attention to
the coincidence with atrophy of the brain, before alluded to.
‘We are aware, however, that from the facts observed a generali-
zation universally applicable cannot be made.

1. Pachymeningitis and hematoma have been frequently ob-
served together with affections of the lungs: tuberculosis with
pyopneumothorax, pleurisy alone, emphysema with bronchiec-
tasis, pneumonia. It is noteworthy that in the majority of cases
the affections were of the following nature : chronic diseases of
long standing, diseases which impair seriously the constitution
and nutrition, and, finally, diseases which one and all are asso-
ciated with congestion of the venous system. All the affections
of this category are accompanied by cough.

2. A certain number of the cases of pachymeningitis and hze-
matoma were associated with affections of the heart and vessels.
Mitral, aortic, tricuspid lesions, and pericarditis are mentioned.
In many cases widespread atheroma is spoken of. Venous stasis
is to be noted in this connection, and also the cachexia which
eventually follows degeneration of the heart and blood-vessels ;
the connection between degeneration of the vessels of the brain
and its membranes and the shrinkage of the brain should also
not be forgotten.

3. The relative frequency of diseases of the kidney is remark-
able : morbus Brightii and cirrkosis. Such a case came under
our observation, characterized by various exudations, hydro-
thorax, and ascites. The brain was atrophied, all the arteries
atheromatous, the venous stasis extreme.

4. Of the greatest interest in regard to the etiology are the
diseases of the blood, to which pachymeningitis is added. Per-
nicious anemia is the most important; in one-third of the cases,
hzematoma occurs as a complication. It was in this disease that
we found (in a few cases) the changes in the very first stage; but
no trace of an inflammatory affection of the dura, no sign of full-
ness of the arteria meningea media could be seen, although in
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the great poverty of blood of all parts, this would have been
recognizable with peculiar distinctness, had it been present. The
appearances in these cases, however, could not be distinguished,
either microscopically or macroscopically, from what is presented
by the hematoma in dementia paralytica or the dementia of
drinkers. It is to be remembered that, in pernicious ansemia,
other hemorrhages, partly explicable and partly not, are liable to
oceur (in the brain, in the skin, in the retina, under the serous
membranes, in the stomach, intestines, in the mucous mem-
branes), but no one has ever thought to refer these to an inflam-
matory origin. In all cases degeneration of the blood-vessels is
not found ; the bleeding, too, between the dura and the arach-
noid has not yet been explained ; but certainly no form of
pachymeningitis speaks so strongly against an inflammatory
genesis as that which sometimes accompanies pernicious ans-
mia.

Pachymeningitis occurs in scurvy ; here, however, we have
no personal observations to offer. We have seen it in a case
of leukemia, in which it occurred during the hemorrhagic dia-
thesis ; here also, although the coagulated blood was quite recent
—only as thick as paper—no trace of inflammation of the dura
could be found. An interesting observation of Walder belongs
under this category; he saw the affection occur in a case of
hemophilia ; the anzmia of the dura is expressly mentioned,
and the theory of a primary extravasation offered as an explana-
tion. Finally, many cases exist where syphilis was supposed
to be the original disease; the connection is not clear; certainly
no one will be disposed to refer the affection to Heubner’s dis-
ease of the cerebral vessels.

5. It is an interesting fact that pachymeningitis can develop
during the paroxysms of pertussis (Wilks) ; here the high degree
of passive venous co ion is to be bered.

6. Typhus [abdominalis] and febris recurrens.—Typhus is
mentioned by some early French writers ; recurrens by Kremi-
ansky. But the latter denies any genetic connection with the
disease, and considers that the patients were drinkers. But the
oceurrence of hemorrhages between the dura and the arachnoid
in typhus, cannot be doubted. Griesinger and Buhl describe
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undoubted cases; the first, however, adds that it was simply a
hemorrhage, and not a pachymeningitis. After what we have
said above, it will not seem strange if we class these as cases
of pachymeningitis. Several occurred in the third week of the
typhus, others in the subsequent marasmus. We ourselves saw
a case, where, in the tenth week, such a bleeding, added to
extensive bronchiectases arising during typhus, caused death.
The brain was atrophied, the vessels were not examined. If
the bleeding occurs in the first stage of the typhus, we are un-
able to give an explanation ; if during the marasmus, the same
influences spoken of above will apply here. [By typhus, typhus
abdominalis or typhoid is clearly meant.—TrANS.]

7. Acute rhewmatism, mentioned by Lancereaux, denied by
Kremiansky, again mentioned by Hasse. We have not seen any-
thing resembling this in either the acute or protracted form of
cerebral rheumatism.

8. Variola, scarlotina.—We have no right to deny Hasse's
statement in regard to variola and scarlatina ; but at present we
are unable to explain the connection.

9. Chronic alcoholism.—According to Lancereaux, the most
frequent and important cause. Kremiansky gives even more
importance to it. They differ, however, in their explanations.
‘While Lancereaux (relying on the experiments of Lallemand and
Perrin) believes that alcohol is exhaled from all surfaces, and
acts as an irritant, and that this occurs also on the surface of the
dura, Kremiansky ascribes his “ constant hypersemia of the mid-
dle meningeal artery ” to the alcohol. Kremiansky endeavors to
support his theory by a series of experiments on dogs fed with
alcohol. We, too, as will be imagined from what has been said
above, consider that chronic alcoholism is a fruitful source of
this affection, but for a different reason. We believe the atro-
phy of the brain, with degeneration of the vessels, to be the main
cause ; this occurs in different individuals at different times, but
is certain to result in time. Transitory, but frequently repeated
stases, will cause rupture of some vessel.

10. Affections of the brain.—Many of these have already
been spoken of. Pachymeningitis is found in the terminal stage
of apoplexies and necrotic softenings of every nature, and also in
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that of tumors; but the fact is to be noticed that towards the
end of life an atrophy of the brain occurs in all these diseases,
especially when an extensive atheroma lies at the bottom of all
these affections. Further, the disease in question is found in all
forms of atrophy of the brain, which are accompanied by cedema
of the pia and hydrocephalus internus caused by the atrophy.
Here, again, atheroma is an important factor, and also senile
involution of the brain, and finally alcoholism, which causes an
atrophy of the brain, before old age has produced any effect.
But the disease is nowhere so frequent as in the chronic psycho-
ses, especially those which cause the greatest degree of atrophy ;
and here we should particularly mention dementia paralytica,
due to chronic inflammation of the brain. Pachymeningitis also
occurs in marantic dementia, especially after atrophy begins,
and the primary stage of the psychosis is passed.

11. Local causes.—Injuries are important. Schneider’s sta-
tistics (Inaug. Diss., Zurich, 1874) show that injuries occurred
in seventeen out of seventy-four cases. We can almost believe
that these would appear even more important as causes, espe-
cially in affections of the bra,m, if statistical data were given.
Kindt found a i otk and pachymen-
ingitis which is interesting, as the former (Gudden) only comes
after injuries. These are blows, falls, also foreign bodies, and
fracture with laceration of the dura, tearing off the wall of a
sinus. Neoplasms, gunmmata, sarcomata, fibromata of the dura,
should not be forgotten here.

It would be desirable to show that all these states tend to
cause rupture of the vessels in the immediate neighborhood of
the dura and arachnoid. This is, however, at present only in a
small measure possible. Still less, however, can it be shown that
the above conditions favor an arterial fluxion of the arteria
mening. med., a fluxion, moreover, which but very few have
observed.

In chronic affections of the lungs, if the accompanying con-
ditions are favorable (atrophy of the brain, degeneration of the
vessels), the hemorrhage can be explained as arising from the
vessels before spoken of, while they are in the condition of pas-
sive congestion which the attacks of severe coughing produce.




406 HUGUENIN.—INFLAMMATIONS OF THE DURA MATER.

The coincidence of pachymeningitis with pneumonia is easily
explicable if these patients be drunkards.

The oceurrence of the hemorrhages in diseases of the heart,
particularly those combined with extensive degeneration of the
vessels, is not strange ; and the same is true of their occurrence
in the course of diseases of the kidneys, which indirectly cause
the same changes. The above-mentioned blood diseases promote
a tendency to the rupture of vessels, as shown by the frequent
hemorrhages in leukzmia, scorbutus, pernicious anzmia, and
hemophilia.

All that is necessary has already been said in regard to alco-
Tolism and affections of the brain. We will only add, that Kre-
miansky’s experiments of feeding with alcohol are not the only
ones that have been made in regard to this point. Ruge has
repeated these, and found in no case hyperzmia of the arteria
meningea media, or evidence of pachymeningitis. Finally, Sper-
ling’s experiments should be mentioned ; he injected fresh blood
from rabbits under the dura of the same animals, and so pro-
duced a pseudo-membrane, which could not be distinguished
from that observed in pachymeningitis. Injections of irritants,
however, never caused a pachymeningitic inflammation, but sim-
ply an ordinary suppuration. Defibrinated blood did not give
rise to the formation of a pseudo-membrane. The fibrine, there-
fore, seems to play a part, which our observations do not as yet
explain.

From all these considerations we must conclude, that, viewed
from the etiological standpoint, the theory of a primary inflam-
mation of the dura is not tenable. It is both desirable and ne-
cessary that the observations above made, and the conclusions
drawn from them, should either be confirmed or refuted by fu-
ture experiments.

All authors point to the fact that pachymeningitis is a dis-
ease of old age; this would also be supposed from a considera-
tion of the etiological facts. A few cases have been observed in
children (child of eight years, and one of two years and three-
quarters, Wagner ; one between three and four, Steffen ; one of
seven months, Moses ; one of six months, G. Weber). We are
entirely unable to give a satisfactory explanation of these cases.
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The following table has been constructed from all the cases of
which we were able to gain any knowledge :

Under 1 year..... 2.7 per cent. of all cases.
«

2.7

«
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According to the statement of Durand-Fardel, 77.4 per cent.
of all cases were men, and 22.6 per cent. women.

Symptoms.

There are great obstacles in the way of making a reliable
statement of the symptoms, and also in establishing an accurate
basis for the diagnosis. The symptoms vary as in no other affec-
tion of the brain, although the anatomical appearances are quite
uniform. This is easily comprehended if one considers :

1. That the hzmatoma is a complex disease, composed of
various processes, which may be limited at different stages. The
following anatomical and clinical varieties are to be considered :

a. The first hemorrhage may be so copious as to cause death.
This is characterized by a short apoplectiform course, hardly
recognizable.

b. The initial hemorrhage is not large, but lasts some time,
prolonging the symptoms, which may be slight at first, but be-
come more severe afterwards, and cause death.

¢. The initial bleeding is slight or moderate : membranes are
formed from this ; no new hemorrhages occur ; the new organiza-
tion shrinks ; the primary symptoms will vary in intensity; the
patient recovers with comparatively good health.

d. A primary hemorrhage occurs, developing later into mem-
branes ; there is pause for a time, and then come new hemor-
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rhages, causing a sudden or lingering death. The course is char-
acterized by two acute episodes separated by a chronic stage.

e. The second hemorrhage does not cause death, but a third
or a fourth one occurs. A number of acute attacks follow each
other, separated by periods more or less free from symptoms.

We think a diagnosis is rarely possible in the two first varie-
ties ; in the third the disease is rather more readily recognized ;
but in the last two there are no serious reasons why many cases
should not be diagnosticated.

2. That a disease lies at the bottom of this affection, and that
its symptoms must first be separately recognized. Since in
many cases brain symptoms existed previously (atrophy of the
brain, dementia paralytica), a diagnosis is often impossible.

8. That the localization varies. The disease may be on one
side, and remain so ; or it may extend over both sides in the
beginning ; or it may commence on one side and afterwards ex-
tend to the other.

4. That the effect of the hemorrhage depends upon the de-
gree of the cerebral atrophy ; for example, that which hardly
causes headache in a demented paralytic, may lead to far more
serious disturbances in a drunkard whose cerebral atrophy has
not advanced so far.

5. That, in accordance with our views of the origin of the
hzematoma, uniformity in the extravasation is not to be expected
any more than uniformity in the rapidity of the hemorrhage.

If we follow the plan which simply places opposite the
number of cases the symptoms observed in individual cases, no
satisfactory result would be reached. The anatomical processes
being different in different cases, we are compelled to give sev-
eral separate pictures of the disease ; therefore, any considera-
tion of the general course becomes unnecessary.

1. The hemorrhage is so severe from the beginning, that death
oceurs soon or immediately. In these cases, the manifestations of
cerebral compression, coming on suddenly and rapidly increasing
to a very marked degree, are observed. These can scarcely fol-
low from any other cause than a copious hemorrhage. There is,
however, the greatest difficulty in deciding whether the extrava-
sation is intra- or extra-cerebral.
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3. A woman, sixty-three years old, of good constitution, suffered from an old

ia (the variety not d); suffered also from congestion of the brain

from time to time. One day she experienced a violent mental excitement. Two

days afterwards she suddenly lost consciousness; the face became red; the tem-

porals pulsated violently ; respiration became stertorous, short, and difficult. Full

pulse, complete loss of sensation and motion in both extremities. Death in forty-

eight hours. Autopsy.—Enormous quantity of black coagulated blood in the

arachnoid cavity over the left hemisphere. This portion of the brain is much com-

pressed by the blood which has extended to the base of the brain, and even to the
cerebellum (Rostan).

There are many such cases to be found in literature. Hither-
to they have not been classed as pachymeningitis; it is our
opinion, however, that they should be so classed. The follow-
ing additional symptoms have been observed in similar cases:
severe headache, just before the attack ; after loss of conscious-
ness had occurred, contracted pupils, not reacting (in one very
acute case, observed by myself during the whole course, the
pupil failed to react, and was moderately dilated); in a few
cases, paralysis of the facial nerve on the side opposite to that
of the heematoma ; sometimes hemiplegia. These latter symp-
toms only occur in one-sided hemorrhages. A marked change
in the color of the face is another of the symptoms reported ; at
the commencement of the attack, which is usually sudden, the
face becomes flushed ; the pulse is full and rapid, but soon be-
comes small and irregular, with pallor of the countenance. In
some cases the pulse is slow; in others there is an increase in
rapidity, continuing up to the time of death. Contractures of
the extremities and slight transitory twitchings, were present in
a few cases.

The question, whether a diagnosis is possible in the majority
of the cases, must be answered in the negative. There are many
intra-cerebral hemorrhages, which cause great compression by
their size ; deprive the cortex of its functions, and perhaps man-
ifest themselves by the weakness of one side of the body, fol-
lowed soon by a similar paralysis of the other side ; give rise to
some symptoms of irritation, transitory contractions, or convul-
sions of limited extent; paralyze the centres governing the mo-
tions of the iris and bulb, so that the muscular apparatus is left
to its own elasticity ; and finally impair the vital centres situated
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in the medulla oblongata in such a way that their functions are
either imperfectly performed or entirely lost.

A diagnosis is perhaps possible in those cases where the
extra-cerebral hemorrhage causes symptoms pointing to a lesion
first of one, then of the other hemisphere—a matter to be spoken
of later. One symptom is not precisely the same in both forms :
in extra-cerebral hemorrhage the narrow and fixed pupil occurs
at the beginning, when unconsciousness has already set in, in
a greater number of cases than in intra-cerebral hemorrhage—a
symptom which, in connection with the impairment of the senso-
rium, points more to injury upon the surface than to one in the
substance of the brain (Griesinger). But any one, who has had
experience in the relative worth of such symptoms, will not be
very sanguine as to their value.

In a small number of cases the extravasations on one side
cause severe convulsive movements of the opposite side; a still
smaller number are characterized by short epileptiform convul-
sions. The question arises, why all cases of such a characteristic
superficial lesion do not produce violent convulsions. This must
depend on certain modifications in the intensity of the compres-
sion of the cortex. Every irritation of the surface does not give
rise to convulsions ; a continuous even pressure is less likely to
produce them than are a number of isolated irritations. Fur-
ther, the period during which convulsions occur is a very brief
one; the pressure quickly increases to such a degree that all irri-
tability ceases. Finally, it is very questionable whether direct
irritants cause convulsions; more probably they depend on
transitory alterations of the circulation (contractions of the
vessels) ; in the affection under comsideration only a very lim-
ited effect could result, as the possibility of variations in the
size and capacity of the vessels would be removed quickly by
the rapid increase in the amount of pressure.

II. Unlike the above, very many cases are reported where
extravasations were found after death, though there had been no
suspicion of their existence during life. It is hardly necessary
to cite examples ; in the record books of insane asylums these
so-called pachymeningitic processes, fresh and more developed,
are repeatedly mentioned among the post-mortem appearances,
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without any other than the ordinary symptoms of dementia par-
alytica having been observed during the patient’s lifetime. We
cannot coincide with the opinion that the apoplectic and epilep-
tic attacks of paralytics have any connection with the pachy-
meningitic process. The absence of symptoms in these cases is
due to the great atrophy of the brain, which allows the develop-
ment of a comparatively large hemorrhage without necessitating
any great compression. These hemorrhages, however, are rarely
large.

.In other varieties of disease of the brain fresh hemorrhages
occur now and then, with symptoms so various that, in any in-
dividual case, we cannot safely draw any inferences from their
occurrence. We have seen, in old patients suffering from mel-
ancholia agitans, pachymeningitis occur, causing immediately a
change in the condition of the patient ; the jactitation ceased,
and drowsiness, with severe cephalalgia, set in. But in such
cases we never saw symptoms of such a definite character—such
as hemiplegia, or characteristic alterations of the muscles of the
eye, etc.—as to justify one in expressing an opinion in regard to
the nature and locality of the lesion. At the same time it can-
not be denied that theoretically such symptoms may occur, and
may in isolated cases enable us to form a diagnosis.

III. The hemorrhage at first is slight, but does not cease,
and leads to severe symptoms and death. This class of cases is
somewhat more easily understood

4. Drinker, sixty-three years old ; slightly demented for some time ; memory and
judgment impaired ; atheroma, chronic bronchitis. Complained one day of head-
ache and dizziness; his face became flushed and hot; full hard pulse, 106; throb-
bing of blood-vessels, elevated temperature; slept a good deal, could be awakened
only with difficulty; stertorous breathing during sleep; slow and helpless in all
motions. (First day.) iness gave way to i could be awakened
only with great difficulty; patient complained of severe headache; there was fever;
vomiting, no constipation; quick pulse, 100; external signs of congestion of head ;
heat, flushing ; pupils contracted, but reacting normally; no paralysis of muscles
of the eye; sensation normal; no paralysis of extremities; increased reflex activity
of whole body. (Second day.) Patient worse; sopor; slower pulse, 90, very full;
fever; vomiting once; normal dejection ; left facial paretic; narrow pupils with
impaired reaction; no paralysis of extremities, but sensibility can no longer be
satisfactorily tested ; increased reflex activity. Slight delirium at times, when sopor
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is less marked. (Third day.) Sopor; pulse 70, full; patient cannot be awak-
ened ; both pupils dilated, left more than right ; no reaction ; left facial paretic;
many confused movements; kicking and tossing about of the extremities, but
movements of left arm and leg less active than those of the right ; left extremity
weaker ; nothing definite about the hypoglossus. (Fourth day.) Deep coma on the
following day; reflex activity diminished; no movements; paralysis on left side
still evident on passive motion ; paralysis of left facial, doubtful in regard to hypo-
glossus ; slight twitching in both extremities; pupils more dilated than on pre-
vious day, left somewhat wider than right, no reaction ; pulse 120; irregular fever;
death on the fifth day. Autopsy.—Fresh hemorrhage on both sides ; no membrane ;
greatest thickness of the extravasated blood on the right side, where it measures
one centimetre, while on the left it measures but three-quarters of a centimetre ; it
extends to the base, becoming gradually thinner; it is thickest along the falx;
blood in greater part coagulated, but partly fluid ; atrophy of the brain; hydro-
cephalus internus in spite of the moderate compression of both hemispheres. (Case
of my own.

Similar cases are mentioned, particularly by the French
writers. In the beginning the chief symptom was an intense
cephalalgia (with or without vertigo) in almost all cases; after
this, drowsiness, increasing gradually to sopor, and finally to
coma. Fever of varying intensity was also present. None of
these are characteristic of the process under consideration.
They indicate simply a commencing morbid process on the sur-
face of the brain,—one which might perfectly well start from
the pia, or even from a previously latent process sitnated more
deeply in the substance of the brain. The increasing feebleness
of the pulse, during the transition to coma, also furnishes no
further light. Often more clearly defined symptoms appear ; of
these contraction of the pupils is the most important ; this mani-
fests itself at a very early stage and remains constant for a short
time, after which the reaction takes place slowly. In some cases
the pupils are unchanged; in the majority of cases, however,
the pupils dilate gradually to a moderate degree, to remain so,
not responding to irritation. The greater amount of the extra-
vasation on one side sometimes has the effect of dilating the op-
posite pupil more than the other. Innone of these cases do I find
mention made of strabismus. Very important are the gradually
appearing symptoms of superficial lesions of both hemispheres,
facial paresis, hemiparesis on the same side, and then symptoms
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of irritation or paralysis on the opposite side—a not very rare
coincidence. In one of our cases, where the consciousness re-
mained unaffected a long time, or at least was but partially
affected, all the extremities were finally paralyzed. The tem-
perature and pulse curves usually confirm the belief that a se-
vere superficial lesion of the brain is present.

One easily sees that symptoms, like those described above,
can be furnished by any meningeal affection, especially as the
characteristic paralyses do not occur with uniform prominence
in all cases. Among the various groups of symptoms presented
by tubercular meningitis, some will easily be found which con-
form almost exactly to those just mentioned. One would per-
haps be disposed to consider as distinctively diagnostic the ab-
sence of certain symptoms which denote an affection of the base
(absence of paralysis of the oculomotorius and abducens, absence
of strabismus, absence of ptosis). But in our experience this
will not suffice, as in tubercular meningitis the exudation at the
base may be slight, while the affection of the convexity is severe.
Contraction of the pupil at an early stage is considered by some
(Griesinger) as characteristic ; this, however, occurs occasionally
in tubercular meningitis. In general the changes in the state of
the pupil are much the same in the two affections. Nor can
much stress be laid upon the diagnostic worth of contractions of
the neck or a sunken condition of the abdomen. We cannot
consider either of them as always present in tubercular menin-
gitis. At the same time we must confess that we have never
observed these symptoms in a well-marked degree in a case of
hzematoma. In establishing a diagnosis, therefore, the peculiar
conditions under which the disease is developed must be duly
considered. A h@matoma is more probable in old persons,
where atrophy of the brain can be suspected, arising from any
of the usual causes—alcohol, atheroma, old age, chronic psycho-
sis. The chances would favor tubercular meningitis where there
was suspicion of tubercular disease in any form. There are
many opportunities of error, however. Tubercular meningitis
oceurs occasionally in middle life; its course may be modified
in a great variety of ways; it may occur in persons suffering
from atrophy of the brain; and finally the patient’s own ac-
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count of his case cannot be fully trusted. The conclusion, there-
fore, is that the cases must be very well marked to render a
diagnosis possible.

IV. An extravasation gives rise to acute symptoms ; a mem-
brane is formed, which undergoes secondary changes ; there are
no new hemorrhages. A return to a relatively normal condition
follows. That such cases sometimes occur can easily be demon-
strated by post-mortem examinations ; healed heematomata, 7. e.,
membranes, are quite often found at the autopsy of persons who
have suffered from some form of chronic psychosis, or from de-
mentia. We could quote several such cases, similar to those
described by Griesinger ;' but diagnoses of h@matoma are al-
ways open to doubt if recovery occurs.

As we have no records of our own where an autopsy was
made in such a case of healed heematoma, we prefer to quote
the well-known case of Bouillon-Lagrange, where, after recov-
ery, the existence of the affection was proved.

5. A man, seventy-five years of age, presented symptoms of gradual diminution
of all his mental faculties, especially impairment of memory, somnolence, and dis-
inclination to activity. After & fall from a horse, an immediate increase in all the
symptoms followed, though no external injury could be found. Headache, rapid
decrease of all his mental powers, constant somnolence, extreme forgetfulness, stut-
tering, after a while paralysis of the tongue and paralysis of the right side, all en-
sued. This lasted two months, after which there was drowsiness, facial paresis of
the right side, deafness, headache, constipation; pulse 48 to 50. The pupils were
normal ; tongue straight ; sensation and motion normal on the left side, and normal
sensation on right side, but almost complete loss of motion; the fingers moved
with difficulty; dragging of left leg in walking. After this the patient became
rapidly worse: coma; almost total general paralysis; stertorous respiration; in-
voluntary discharges; loss of speech; difficulty in swallowing ; subsultus tendi-
num of left arm and leg.

After nearly ten days, an improvement in all the psychical functions; patient
begins to speak ; is at times conscious. After fifteen days, recollection returns;
speech much improved. After twenty days, paralysis improves, at first in one leg.
Tn a month patient can walk, and can move the paralyzed arm; and in a month
and a half, but slight impairment in limbs. At the end of fonr months after the
beginning of the attack, patient had entirely recovered, and remained perfectly well

for six months, when he was murdered. Autops Fresh fissure of cranium; both

1 Archiv der Heilkunde. 1862.
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sheaths of the arachnoid adherent to the surface of the brain; thickening of the
visceral layer of the arachnoid ; the same on the right side; but a cyst is noticeable
in the arachnoideal cavity, covering the posterior two-thirds of the right hemi-
sphere, causing a marked depression. The cyst is oval ; the greatest diameter runs
antero-posteriorly ; the contents, three or four spoonfuls of a bloody fluid ; cyst
adherent to the visceral layer of the arachnoid; pia filled with black blood ; over
the right anterior lobe a small clump of blood. (Bouillon-Lagrang
quotes this case as a proof of the existence of a paralysic non-croisée. The fresh
extravasation on the right side was probably the effect of the injury which caused
death.)

Such cases prove that a hzmatoma 1s not necessarily fatal.
Quite a number of reports of recovery can be found in the litera-
ture of the subject.

V. A diagnosis of the affection is more easily made if two
attacks can be observed, separated by a longer or shorter inter-
val of relative health. The attacks may be characterized as
apoplectiform ; the second causes death. In these cases uniloc-
ular or multilocular sacs are found on one or both sides ; one of
the subordinate sacs always contains a considerable effusion of
blood, causing death by compression.

The diagnosis is here often not difficult; but it must be
borne in mind that in diseases of the brain it is not single symp-
toms which lead to the establishment of a diagnosis, but rather
their combination.

6. Engineer; thirty-one years of age; hard drinker; two years previously, apo-
plectic attack, preceded by violent headache; felt dizzy and fell ; lost conscious-
ness in the course of a few minutes; slight convulsions on the right side, which
soon ceased ; during twenty-four hours lay in an ious state, feverish, with
full, slow pulse and pupils contracted, but reacting ; during this time a facial pare-
sis of the right side was developed. At the end of the twenty-four hours conscious-
ness slowly returned, but the headache and dizziness continued ; the fever disap-

peared ; and at the end of a few days the patient was again able to get out of bed.
A period of comparative health followed (one and a half years). During this
time patient, however, suffered frequently from headache ; the attacks were severe,
but short, and dnrmv the intervals there was never absolute freedom from pain. A

constant dimi of intelli noticed ; impai of memory and judgment.
Patient acts strangely; loses his situation, and drinks immoderately (especially
brandy).

One and a half years later, a new attack. After slight condition of malaise,
with a few symptoms of delirium tremens, a sudden attack of vertigo occurred.
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Violent headache; fever; flushed face; impairment of consciousness; violent
delirium, but not that resembling delirium tremens. There was slight sopor after
a short time ; patient, however, casily awakened, and answers intelligently; pupils
both equally contracted, but reacting; no paralysis of facial or hypoglossus; all
the extremities weak, but still able to move; sensation normal; no difference in
the power of the extremities of the two sides. (First day.) Headache continues in
spite of antiphlogistic treatment; patient awakened with difficulty; pupils con-
tracted, the same on both sides, reacting ; snoring respiration. The right corner of
the mouth droops; no change in the eyelids or hypoglossus; slight convulsive
‘movements in right arm and right leg; slight impairment of sensation of the whole
right side ; no change on the left side; high fever ; frequent pulse; vomiting. By
evening, more decided paralysis of the right side; convulsive movements on the
left. (Second day.) Sopor; paralysis of the right side; paresis of left; slight
contracture of the upper arm ; the right pupil dilated, no reaction; the left pupil
contracted, no reaction ; the right facial paralysis increased; none on the left side;
the tongue drawn a little towards the right; high fever; stertorous respiration; a
slow, full, and rather irregular pulse. (Third day.) Profound coma; slow, ster-
torous respiration, with i issions; both pupils dilated, mo-
tionless ; right facial paralyzed ; hypoglossus uncertain ; extremities as on previous
day; involuntary discharges; high fever; pulse slow, irregular. (Fourth day.)
Death after the fourth day.

Autopsy.—] on both hemi and a half centi thick
on the left side, one centimetre on the right. Each sac is enclosed by two tough
membranes, firmly adherent to the dura, loosely adherent to the arachnoid; three
secondary cavities on the left side, two on the right; masses of coagulated blood
and some fluid blood in both sacs. (No microscopical examination.) Brain com-
pressed on both sides, more so on the left; great dilatation of the ventricles; hydro-
cephalus internus; atrophy of the brain.

Similar cases are mentioned by Wagner,' Charcot and Vul-
pian,’ Bouillon-Lagrange,’ and others. Such a sequence of symp-
toms certainly presents a very characteristic picture of disease.
A similar chain of symptoms is seen in abscess of the brain ; but
in this the etiology is different, and convulsions are more fre-
quent. In the above-mentioned case, which is similar to many
others, a diffuse affection of the surface of the brain, causing
compression, would be immediately suspected. This subsides
and then remains latent, leaving traces, however, which would
suggest hzematoma. The second attack is also caused by a dif-

1 Jahrbuch d. Kinderheilkunde. I. ? Gaz. Hebd. 1860.
8 Arch. Gen. 1847.
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fuse affection of the surface, spreading from one side to the
other, and causing paralyses on both sides, and death.

The Separate Symptoms.

a. Headache is one of the most constant symptoms ; while it
varies in intensity, it is yet never entirely absent. There is
throbbing and a sense of pressure in the head ; and the pain is
said to be as if something moved about in the head (Griesinger).
Sometimes it is more violent on the side of the larger haemato-
ma ; but this varies. It is never accurately localized ; and as
soon as a new hemorrhage occurs, there is a very decided exa-
cerbation of pain. If, however, the atrophy of the brain is great,
a hematoma may even attain to considerable size, without caus-
ing great headache. This is often found to be the case in pa-
tients with dementia paralytica, and in old persons with atro-
phied brains. Under such circumstances we have known a hz-
matoma to form, half a centimetre in thickness, without causing
headache ; while in other cases, where the shrinking of the brain
was slight, a very thin layer of blood caused violent pain.

b. Disturbances of the sensoriwm and of the intelligence
occur in.a large number of cases. Of these disturbances some
are due to the fundamental disease (alcoholism, dementia para-
lytica, atrophy of the brain from degeneration of the vessels),
while others are of a more acute nature, caused by the hemor-
rhage. In the beginning, symptoms of cerebral irritation are
prominent, but these soon give place to those of compression.
The initial excitement, marked with great irritability, sensitive-
ness to light, ringing in ears, etc., gives place to sopor, and
finally to entire loss of function of the cortex of the brain. In
other cases the disease begins like a regular attack of apoplexy,
characterized by a sudden loss of consciousness, and occasionally
followed by death. During the intervals an important symptom
is the drowsiness, noticed in a number of cases. Griesinger has
called attention to its occurrence, especially in connection with
contracted pupils and chronic headache. The coincidence of
these symptoms in the course of the disease would appear to
have diagnostic value, but it is not always found in all the acute

VOL. XIL—27
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episodes; on the contrary, a condition of the pupils, precisely
the reverse, is sometimes observed.

¢. Impairment of motion is of more value in diagnosis, partic-
ularly the mode of its appearance and extent. The conditions,
however, vary greatly. In one series of cases, actual paralysis
did not occur at any time before death ; instead, simple rigidity
of the muscles was observed, or some twitching on one or both
sides, followed later by muscular contractures. —The heematoma
in every such case was found on the opposite side. Small and
large heematomata alike cause these symptoms; and here again
it is owing to the different degrees of atrophy of the brain that
in some cases the extravasation will destroy the function of the
whole hemisphere, while in others it merely produces symptoms
of irritation. In a second class of cases, paresis of one and then
of the other extremity, and finally paralyses (hemiplegia), in-
volying also the facial and hypoglossus, follow the initial twiteh-
ings, which are often quite slight. ~Frequently, however, the
paralysis of the facial is the first paretic symptom, followed by
the paralyses of the extremities. Many cases show contractures
in a limited series of muscles, e. g., those of the upper arm, after
an initial paralysis or paresis. Often the opposite side remains
unaffected until the entire cessation of the functions of the brain
occurs. In a third class of cases the paralysis extends also to
the other side—a fact of considerable value in diagnosis; for it
is then evident that the affection is one which has spread to the
other hemisphere, or that the extravasations have occurred at
different times on the two sides. Just before the appearance of
the paralysis on the second side, convulsive movements may first
oceur in the muscles of this side. Frequently the paralysis is
only partial ; it is rare that all the extremities and both facials
are paralyzed before the total extinction of consciousness; this,
however, happened in a case observed by us. Impairment of
co-ordinate movements often occurs: as, for instance, uncer-
tainty of gait, difficulty in writing and speaking, especially the
latter (in nearly one-third of the cases quoted). In regard to this
point, we are unable to say very much from personal observa-
tion. Haematomata are without doubt capable of causing diffi-
culty of speech; true aphasia, however, we have never seen.
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Many of the forms of impairment of speech, often attributed to
the hamatoma, are certainly due, not to the latter, but to the
dementia paralytica.

d. Disturbances of sensation are not very common symp-
toms. Some cases, when hemiplegia becomes developed, exhibit
dysewsthesize throughout the affected side, e. g., formication, and
numbness. But we have never met nor seen reported any case
of impairment of sensation unaccompanied by loss of motion.
In acute cases which lead to death a careful examination is mani-
festly impossible, owing to the loss of consciousness. Dyses-
thesize of the extremities during the intervals between attacks
are mentioned, but anzesthesia is not.

e. Fever occurred in all the acute attacks observed by us,
except in paralytics with advanced atrophy of the brain. A
marked type was wanting, but exacerbations and remissions
occurred. Shortly before death there was usunally, but not in-
variably, a decided exacerbation of the fever. The temperature
is useful as an aid in diagnosis, simply in so far as it indicates
the presence of fever, but not by reason of any type of fever
which it may reveal. There is no fever during the intervals.

J. As the number of accurate observations regarding the
variations of the pulse in this affection is very small, it is im-
possible to describe them even in the most general manner.
Slowness of the pulse during the hemorrhage occurs in a major-
ity of cases, and it is sometimes very marked. This symptom
is, however, not constant. The pulse is often irregular, becom-
ing more frequent near death. The rule, of course, is modified
Dby the acuteness of the hemorrhage and the amount of compres-
sion.

g. The pupils.—The importance of contraction of the pupils
during the acute attack has already been mentioned, as well as
the coincidence of this symptom with drowsiness and severe
headache. But this contraction, conjoined with feeble reaction
or even complete immobility, is but transitory ; after a con-
tinuance of the hemorrhage we have always noticed dilatation.
Attention does not seem to have been paid to this point in many
of the reported cases; the dilatation is spoken of by many as
being unequal in the two eyes, the pupil opposite the side of the
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more copious extravasation being the more dilated of the two.
Complete dilatation, as described by other observers (Durand-
Fardel), we have never met. The initial contraction and immo-
bility are to be regarded as symptoms of irritation ; the entire
extinetion of the functional activity of the centres of innervation
follows so quickly, when the hemorrhage is a copious one, that
a subsequent undue action of the sympathetic does not ensue.
The pupil is therefore, shortly before death, entirely left to its
own elasticity. It cannot be denied, however, that in some cases
nothing abnormal occurs in the pupils.

h. Muscles of the eye.—We have never observed strabismus
or ptosis. The symptom is mentioned by a few writers, but only
in a very vague manner. We feel compelled to coincide with
the opinion of Griesinger, that strabismus, and ptosis with ex-
treme dilatation of the pupils, occur usually in ventricular and
basilar affections ; while contraction of the pupils points to
localized affections of the surface (commencing meningitis, super-
ficial encephalitis, dementia paralytica, where strabismus is ex-
tremely rare). On the other hand, clonic and tonic movements
of the eyeball upwards, and towards the side, do however occur.

The conclusions to be formed from the above facts are, that
a dignosis is possible if the symptoms are well developed, and if
the progress of the case can be shown to have been the same as
that described above. There are, however, many non-typical
cases ; for example, the patient may recover partially from the
first attack, and then enter upon a chronic stage, gradually de-
veloping new symptoms, without any marked acute final stage.
The intelligence may fail gradually from the first, and a progres-
sive impairment of memory and judgment occur; drowsiness
is almost always present. Hemiparesis, numbness and difficulty
of speech are slowly developed. The case may resemble exactly
dementia paralytica, so that a diagnosis is impossible. We have
in mind here those unusual cases of dementia paralytica—with
which every alienist is familiar—where the characteristic psychi-
cal disturbances (excitement, hallucinations of grandeur) are en-
firely absent. In a case of supposed paralytic dementia, we
found a double membranous hzmatoma without any large ter-
minal hemorrhage, but with a number of small extravasations
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produced at different times, all in different stages of transforma-
tion.

VI If some of the cases, mentioned in the last category, are,
from the regularity of their course, capable of being diagnosti-
cated, others occur which it is impossible to recognize. It is
true that these cases are rare, at least when the disease is fully
developed ; they are usually not well defined, from the insignifi-
cance of the symptoms, which merely consist of slight attacks of
loss of consciousness with fever, manifested during the course of
a chronic affection of the brain.

7. Drinker, aged sixty, with atheroma and aortic insufficiency. July, 1865.—
Violent headache; fever; excitement, soon giving place to drowsiness; uncon-
sciousness; contracted pupils; nothing abnormal in the facial or hypoglossus; no
strabismus; comatose during two days; recovers slowly, with weakness of left
arm; a gradual diminution of intellect followed ; memory poor; there was chronie
headache, giddiness.

October, 1865.—A. second attack, resembling the first, but of briefer duration ;
right facial paresis and paresis of right extremities; the latter, however, disap-
peared soon, leaving only the facial paresis.

After this, patient resumed his drinking habits; in the meantime he appears to
have had a number of attacks; there is great drowsiness; paresis of right side
gradually returned.

January, 1866.—Another attack of unconsciousness; fever; slow pulse; ster-
tor; right facial and hypoglossus paretic; increase of the paresis of right side.
Pupils contracted ; that of the right eye somewhat the larger; twitching in all the
extremities; coma; consciousness returned to a certain degree after forty-cight
hours, but soon again disappeared ; attack of croupous pneumonta; death.

Autopsy—TLarge double hematoma, thicker on the right side than on the left;
on both sides the organization consists of five or six membranes, loosely connected
with the arachnoid and the dura, the latter being somewhat thickened ; both ha-
matomata show extravasations of different date, in the different layers—the largest
extravasation being the latest and the one which had caused death; this was larger
on the left side than on the right; atrophy of the brain; atheroma of the cercbral
arterics.

A detailed consideration of the symptoms in this class of
cases is unnecessary, as it would involve a mere repetition of
what has already been stated.

Those points which have an important bearing upon the
diagnosis and symptomatology of this affection, are the follow-

ing :



422 HUGUENIN.—INFLAMMATIONS OF THE DURA MATER.

L—The characteristic course.

An acute diffuse affection of the brain occurs, which, notwith-
standing the great severity of the symptoms, may be followed
by a fair recovery ; an interval of good health follows, limited
by a second acute attack, which may lead to death or to a
second interval. A third acute attack may then terminate life.

1L.—The symptoms of the acute attack.

a. Evidences of a sudden and increasing compression (head-
ache, drowsiness, loss of consciousness, fever, characteristic pulse,
sometimes violent initial symptoms of irritation).

b. Symptoms which indicate that the convexity is the seat of .
the lesion (contracted pupil, no impairment of the oculo-motorius
and abducens ; no strabismus ; no ptosis).

¢. Evidence of the spreading of the affection from one side
to another (local symptoms on one side and then similar ones on
the other).

d. Symptoms of compression of the whole brain (coma, dis-
turbances of respiration, characteristic peculiarities of the pulse,
extinction of the functional activity of certain centres of innerva-
tion, such as that which governs the act of swallowing, and that
governing the motions of the pupil, and consequently the cessa-
tion of reflex movements of the pupil).

e. Symptoms of irritation of the motor centres of the surface
of the brain, followed by paralysis of these centres (convulsions
of one side, then of the other side, afterwards paresis of one side
with paresis of the facial or hypoglossus of the same side, then
paresis of the other side).

IIL.—Symptoms during the interval.

Symptoms of a process latent at times, causing irritation,
however, and exerting compression, the effects of which vary
greatly according to the intensity and the nature of the original
disease (cephalalgia, diminution of intelligence, impairment of
memory, drowsiness, partial paralyses, disturbances of speech,
sudden mental excitement without cause, frequently mixed with
symptoms of dementia paralytica).

IV.—Predisposing influences.

Usually old age, besides evidence of atrophy of the brain,
resulting from alcoholism, atheroma, affections of the lungs,
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heart, and kidneys, chronic psychoses, or affections of the blood
(anzmia perniciosa, hzemophilia, scorbutus).

Course.

It is difficult to give precise data as to the duration of pachy-
meningitis. No single individual possesses an adequate number
of observations, and in the mass of recorded cases there is con-
fusion between newly-formed membranes of old date and extra-
vasations of blood, so that frequently the brief final stage is
given as the whole duration of the disease. Of all the cases
which have come to our knowledge, and of which the duration
was recorded as carefully as possible,

34 per cent. had a duration of from 1 to 5 days.
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18 « o « € 1% 6months.

4 I « « € 6mos. to 1 year.
4 “ 14 “ ¢ overl year.

Few particulars in the published cases are given as to the
duration of the various stages, and therefore any statistics that
we might now collect would be of no value.

Terminations.

Pachymeningitis does not necessarily result in death. Al-
though the majority of the cases have ended fatally, either from
the extensiveness of the extravasation or from the original dis-
ease, yet there are a number of cases which prove that a com-
paratively large extravasation may be absorbed, that the new
membrane may shrink gradually more and more, and that recov-
ery may finally take place—only slight traces of the trouble re-
maining. This termination is uncommon ; but among the brain
affections, of which no diagnosis is ever made, are probably con-
cealed not a few cases of this kind. Bouillon-Lagrange’s case
(quoted by Hasse) is evidence of this ; Griesinger, Biermer, Tex-
tor, have met such cases, though they are not so convincing as
that of Bouillon-Lagrange. Griesinger’s patient! is still alive

! Archiv der Heilkunde. 1862,
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and in comparatively good health—with the exception of occa-
sional headache and frequent sleeplessness, which may be re-
garded as recovery in comparison with the previous acute symp-
toms. The only objective evidences still remaining are, a slight
left facial paresis and a moderate degree of feeble-mindedness.
Such a result only occurs when the complicating morbid condi-
tions, which lie at the foundation of the pachymeningitis, are of a
transitory nature; or, in other words, if the brain, before the ap-
pearance of the pachymeningitis, has not already undergone too
great a change (dementia paralytica, encephalomalacia, atrophia
senilis, etc.) ; or, finally, if both hemispheres were not immediately
compressed by the hemorrhage. There is no doubt that small
extravasations, which occur in other diseases, are frequently ab-
serbed. This is proved by the delicate new membranes (some-
times colorless, sometimes colored with hzmatoidin crystals)
which are frequently found on the inner surface of the dura, in
all the affections mentioned above. In support of the view that
large extravasations of blood may be absorbed, we would point to
the more voluminous deposits of a similar nature, which are occa-
sionally seen. These membranes, which are composed of many
layers of connective tissue, easily separable from each other, are
separated from the arachnoid by newly formed epithelium, but
in a few places delicate adhesions bind them together. The

Prognosis

is, therefore, not absolutely fatal; recoveries, however, are quite
rare. The unfavorableness of the prognosis, however, is mainly
due to the causative affection, as is evident by the number of
shrunken pachymeningitic patches which have been observed;
death is in these cases caused by the original disease.

Treatment,

Those who have had the opportunity of trying the effect of
treatment in diseases of the brain, will not have great expecta-
tions of success in dealing with h@matoma.

‘Where there are grounds for suspecting the existence of this
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disease, general symptomatic treatment should be employed.
Derivatives, abstraction of blood, cold, stimulants, narcotics,
cathartics, are the means usually employed.

Large extravasations are as little subject to treatment as are
large apoplectic hemorrhages into the substance of the brain.
An energetic antiphlogistic treatment may be adopted, and the
whole category of derivatives may be employed, but no satisfac-
tory results will be obtained. The hemispheres bear a certain
amount of pressure, which becomes equalized in some unknown
way. This does not occur, however, if the extravasation is im-
moderately large, and, under such circumstances, any efforts of
our own to relieve the difficulty would, as a matter of course,
prove futile.

Different indications present themselves at the various stages
of the processes, which have been mentioned before as occurring
in the course of a case of long duration. It is particularly de-
sirable to determine the primary evil (disease of lungs, heart,
kidneys, blood), and employ the treatment usual in these
affections.

Treatment of chronic alcoholism will often be demanded. It
need hardly be mentioned that the treatment of senile involution
of the brain, dementia paralytica, and other forms of atrophy of
the brain, is likely to be very unsatisfactory.

The affection itself, during the hemorrhage, should be treated
antiphlogistically. It cannot be expected that the abstraction of
blood will cut short the attack, but every means should be em-
ployed to diminish compression.

Therefore, leeches are to be put upon the temples and behind
the ears, cups on the neck. The abstraction of blood should be
ample, in order to be of any benefit ; the strength of the patient
must, however, be considered. Venesection even is not to be
rejected in strong patients. We have seen cases where its em-
ployment, in a series of attacks, was the only thing that afforded
any relief. The best plan is to perform but a single though
copious venesection ; after it, the coma appears to be less pro-
found, and compensation of the pressure of the extravasation
seems to ocenr more readily, unless, of course, the amount of the
extravasation is too great. The energetic use of cold, the ap-



426 HUGUENIN.—AFFECTIONS OF THE PIA MATER.

plication of the ice-bag, is never to be omitted—an application
agreeable to patients after they recover from the coma. Some
derivative should at the same time be used. We are inclined
to disbelieve in the use of irritants on the skin of the head or
immediate vicinity ; they can, however, be employed as a tem-
porary measure on the extremities, or on the trunk ; for this
purpose sinapisms, irritant baths, applied to the hands and feet,
Junod’s boot, which we used on one occasion, seem to have been
of service.

If there are no contra-indications, derivation to the mucous
surface of the intestinal tract is to be recommended : clysters,
large active doses of calomel and senna, or saline laxatives, and
castor-oil. During the acute attack, the patient should be put
under the most favorable conditions; all excitement should be
avoided ; the use of further internal medication is to be sparing,
and the fact held in mind that we are unable to check the
hemorrhages, though the symptoms caused by it can without
doubt be modified.

It might be imagined that medication would be of benefit
during the period following a recovery from the attack. Expe-
rience teaches the reverse. The regulation of the habits of life,
of diet (e.g., in drinkers), and the removal of all causes influenc-
ing injuriously the primary affection, are to be carefully attended
to. Strong drinks, too high living, mental or physical exertion,
are to be avoided. All so-called absorbents have proved ineffec-
tual in our hands. Intercurrent cephalic attacks are to be treated
antiphlogistically, the impairment of strength to be combated ;
sleeplessness is to be treated by the rational use of narcotics ;
and the vis medicatrix nature, in effecting a resorption of the
membrane, is not to be forgotten.

IL Affections of the Pia Mater.

Arachnitis has been described in all text-books until within a
short time. It will not appear strange, however, if it be omitted
here.
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Pathological changes in the so-called visceral arachnoideal
layer (we have already stated our opinion regarding the parietal
layer) are not rare. But this visceral layer (external thickened
layer of the pia) is not subject to disease by itself ; it serves
simply as a bridge for the transmission of morbid processes from
the bone and dura to the deeper tissues. A direct transmission
from membrane to membrane (which in life are probably not in
contact) is rare. The tubular sheaths through which the nerves
pass are much more frequently the means of communicating the
disease (meningeal affections in caries of the petrous portion, and
suppurative pachymeningitis).

Even the older authors were sceptical as to the existence of
arachnitis as a separate inflammation of the external surface of
the ‘“visceral arachnoideal layer;” later writers (Rokitansky,
Forster, Rindfleisch) deny it entirely. In fact, no such independ-
ent affection exists. It is true, however, that changes are occa-
sionally seen in the external surface of the pia (visceral arach-
noideal layer) in inflammation of the pia. But then, when in-
tense inflammatory changes are going on in the pia, when the
whole tissue is permeated with pus cells, why should not some
of them find their way to the external surface of the thickened
limiting membrane ? We have frequently, under these circum-
stances, observed on the external surface of this membrane, a
thin layer of true pus, which could be scraped off with the knife.
Many similar observations have been made by others.

Some writers mention that they have found a turbid fluid
between the dura and pia (in the so-called sac of the arachnoid).
This is interesting, as Hitzig has shown that during life a certain
quantity of cerebro-spinal fluid remains between the dura and
pia, which disappears quickly after death. Under certain cir-
cumstances, however, as it appears, this disappearance of the
fluid does not take place.

Certain chronic changes may occur in this locality, but they
have no clinical value : thickening, hypertrophy of the connec-
tive-tissue basis substance (dementia paralytica, chronic alcohol-
ism), chalk deposits of small extent, deposits of pigment, etc.
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A.—Hyperemia of the Pia,

It is impossible to separate passive congestion and fluxion of
the pia from analogous conditions of the adjacent brain. All
attempts to make such a distinction have proved unsuccessful.
The cortex and the larger part of the white substance of the
hemispheres are so depend upon the vessels of the pia for
nutrition, and the connection is so close, that congestion in the
latter, not dependent upon local causes, is associated with con-
gestion of at least the upper half of the corona radiata—usually
in a less degree, from the greater resistance the adjacent sub-
stance of the brain offers. The conditions for hyperemia are
therefore more favorable in the pia ; indeed, after the displace-
ment of the cerebro-spinal fluid, the congestion may attain a
high degree. In the brain the variations are more limited; the
vessels can be dilated until their walls come in contact with those
of the perivascular space, but no further, since we believe the
brain of the adult is incompressible. In certain diseases (senile
atrophy, for example) the perivascular spaces may become wider,
and a greater dilatation of the vessels is thus made possible. This
is a fact, however, difficult of anatomical demonstration, though
it undoubtedly may occur in high grades of passive hypersemia.

It is irrational to regard all disturbances of the circulation
from one standpoint. The fluxionary hyperemia of childhood
cannot be considered identical with apparently similar changes
in old age, except by those who do not aim at clearness in the
pathology of these affections. An attempt will here be made to
consider the different causes before forming a classification. The
uncertainty in this matter depends upon the following facts :

1. In the cortical portion of the brain, it is simply impossible
to distinguish an arterial from a venous hyperemia. The gen-
eral dilatation of the cortical vessels and the contraction of the
perivascular spaces can be demonstrated by subjecting the parts
to certain preparatory processes ; but we do not think any one
has been able to separate in the cortex hyper@mia of the arteries
from that of the veins—especially in those arteries and veins
which pursue in the main a vertical course.
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2. The same is true of the upper layer of the corona radiata.
The color is no help, as this is quite deceptive in the cortex.
The white substance becomes rosy-red in color, if there is an
injection of the small arteries, and bluish-red if the small veins
are injected. The nearer one approaches to the groups of
ganglia (and in the same), the easier it is to distinguish between
the two kinds of congestion. Here the larger vessels are all
veins ; and arteries of large size, as it seems, are not to be found
in the substance of the brain above the level of the anterior
commissure,

3. In the pia the difficulties are not quite so great, as the
arteries can be traced from the base of the brain. But another
obstacle is encountered here. It has for a long time been believed
that hypersemic arteries discharge, at the moment of death, their
contents into the veins, the action of the heart suddenly ceasing,
and no further pulse wave being driven forward. If, after the
heart’s action has ceased, the arterial vessels contract again, no
estimate as to whether they are congested or not is possible.
Physiological proof of this has been given by Goltz, Thiry, and
Bezold. This, however, cannot always be the case, otherwise
an arterial hyperseemia would never have been observed.

4. The difficulty is increased by the peculiar relation which
hyperemia of these parts bears to cedema of the neighboring
tissues. As soon as the capillaries are dilated, either from the
venous or from the arterial circulation, a transudation occurs.
This, in the cortex, causes cedema—in the meshes of the pia, a
collection of fluid; the latter also takes place in the ventricles.
Great caution, however, should be used in utilizing these morbid
appearances as a means of explaining the clinical symptoms.
Certain forms of cedema undoubtedly arise only at the moment
of death; and this is especially true of cedema of the brain.
Chronic cedema may occur in old people, simply compensating
for the shrinkage in the brain.

5. Hyperemia of the pia and cortex frequently disappears
when pressure is subsequently applied. The best example of
this is to be found in the anzmia of the pia and cortex in tuber-
culous meningitis, when a copious exudation into the ventricles
crowds the cortical portion up against the inner surface of the
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skull. A similar condition follows in the fluxionary hypere@miz
of childhood, which lead to a simple ventricular effusion; the
initial hypersmia is so completely masked, that its existence
has only been demonstrated in a few autopsies of children who
died during an early stage.

6. The recognition of many cases of fluxionary hyperzmia is
impossible, as the heart near the end of life loses its power, and
for hours contracts only imperfectly, causing a condition exactly
the reverse of the original one; that is, an arterial anemia and
venous hypersemia ensue, not at all in accordance with the
symptoms during life.

Before touching upon the pathological anatomy of this con-
dition, we shall discuss the causative influences, as it is only in
this way that the different conditions can be well classified.

It has always been customary to divide hyperemiz of the
brain and pia into fluxionary and obstructive (active and passive,
primary and secondary) hyperzmiz. In old age, as will here-
after be seen, this distinction is at times valueless, but in general
it is to be adhered to.

a. Passive hypereemia. In a large number of cases organic
diseases of the heart and lungs are the causes of this state.
Diseases of the lungs, which, by compression or by structural
changes, impede either temporarily or permanently the pulmo-
nary circulation, lead in all ages to venous congestion of the
brain. If at the same time the aspiration of blood be lessened
by obstruction to inspiration (rigidity of the thorax, emphysema,
deformity of thorax), the cerebral congestion is greatly increased.
It is not our province to describe the different mechanisms which
characterize the different affections of the lungs and pleura ; we
shall simply mention the mechanisms which provide a certain
degree of compensation (hypertrophy of the right and left heart,
and the thyroid body acting as a compensating blood reservoir,
according to Liebermeister and Guyon). Temporary relief may
thus be afforded, but in incurable affections it is insufficient.

All the processes which caunse laryngeal stenosis also lead to
hyper@mia of the brain and pia. If the inspiration alone is ob-
structed, a great degree of venous congestion can hardly occur,
unless the blood have already become overloaded with carbonic
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acid. If from any cause expiratory dyspncea set in, the veins of
the neck and head become distended with blood. The thyroid
body may here also exert a compensating influence. Affections
which cause impediments to the pulmonary circulation, as
diphtheritic croup, increase this venous stasis. As soon as the
amount of carbonic acid in the blood passes a certain limit,
weakness of the action of the heart sets in, still further increasing
the difficulty. A similar state may, of course, be produced by
other affections than croup and diphtheritis.

The most marked instances of venous congestion result from
affections of the heart. Without entering into a very accurate
enumeration, we will simply mention: the true venous pulse in
insufficiency of the tricuspid, the decided changes in the circula-
tion caused by mitral stenosis, the dilatation of the small veins
in various forms of congenital pulmonary stenosis, the final stage
of all valvular lesions, and the different parenchymatous de-
generations of the heart. Temporary compensation sometimes
occurs, as is well known. Naturally, congestive hyperemia of
the pia, dependent on acquired diseases of the heart, is more fre-
quent in old age ; while that connected with affections of the
lungs may occur at all ages.

In childhood a number of special conditions lead to analogous
changes in the pia. Acute infantile diarrheea is frequently
attended by venous hypermmia of the pia and brain ; at least,
this is the condition found in a number of those cases where
death occurs with hydrocephaloid symptoms. There is reason
to believe, however, that arterial anzmia is the cause of death in
these cases; the clinical symptoms should not, therefore, be
referred to the congestion of the veins found after death. As in
the majority of cases, so here also this congestion is without
significance ; it is simply the necessary consequence of enfeeble-
ment of the heart, and is often not found in extremely emaciated
children, where so great a degree of anzmia results from the
chronic disease, that when they finally die from the diarrhcea
there is not blood enough left for venous congestion. Marked

- venous congestion of the veins of the pia and of the sinuses is
found, for the same reason, in infantile cholera and in cholera of
adults.
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In childhood, hypertrophy of the thymus, which occasionally
oceurs, is of importance, as are also large glandular tumors of the
neck. Obstructions in the veins themselves, such as thrombosis
of the superior vena cava, of the internal jugular, and of the
sinuses of the brain, should also be mentioned. The latter some-
times hinder the discharge of blood to such a degree, that apo-
plexies may result.

Finally, passive congestion in the tract of the vena cava
superior may occur at all ages, if any compression in the ab-:
domen (from ascites, peritonitis, tumors) exists.

Venous congestion of the pia is frequently found in children
dying of acute febrile affections, without such brain symptoms
having manifested themselves as would imply the presence of
certain anatomical appearances. High fever, the resulting weak-
ness of the heart, which sets in shortly before death, and the
consecutive anaemia of the brain, give rise to a series of well-
known nerve symptoms; but it is not to be inferred that these
latter are due to the venous hypersemia found on autopsy; this
state necessarily results from the causes already mentioned—
first, the weakness of the heart, and, second, the emptying of the
arteries at death, on the cessation of the heart’s action. It is
an established fact (the reasons will be stated further on) that
the amount of cerebral blood is subject to greater variations in
children than in adults.

0. Fluxionary hyperemia. If we consider the conditions
under which an active congestion may occur, it will at once be
evident that the different periods of life must be examined sepa-
rately. 'We are satisfied that fluxionary hyperzmia of the pia
and brain may occur in children under circumstances not influ-
ential in old age, or only so to a less degree. We must, there-
fore, seek for other causes for this condition in adults. Finally,
certain forms of congestive hyperemia occur in old age, which
in their duration, their effects, and their mode of origin, cannot
be compared with any of the forms which oceur at other periods
of life.

A. Fluzwonary hyperemia in children.—Two causative
conditions are to be distinguished. An increase in the fullness
of the blood-vessels occurs in a vascular tract if the action of
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the heart is temporarily increased, while the elasticity of the
vessels remains the same. The resistance of the vessels will be
overcome, they become dilated, and Zyper@mia results. Again,
the vessels may become dilated by reason of a diminution in the
vigor of the vaso-motor nerves, the action of the heart remaining
the same. As a well-known illustration of this we may point to
the change produced by section of the sympathetic, and the
consequent fluxionary hyperzmia of the part thus deprived of
its vaso-motor influence.

The first factor (temporary increase of the power exerted by
the heart) is much more important in childhood than in adult
age. It is known that the vessels of the brain in infancy pos-
sess a great delicacy of structure and extensibility, almost resem-
bling in this respect vessels which have undergone a pathological
change (Virchow). Perhaps, too, the greater softness of the
brain in childhood may allow a slight compression. This latter
is, however, of less importance, from the fact ‘Lat the sutures
are not fixed, and the covering of the fontanelles in infants allows
an increase in the size of the cranial cavity.

Under these conditions any temporary increase in the force of
the heart’s action will give rise to a transitory dilatation of the
cerebral vessels. The duration, degree, and consequences of this
(escape of the serum of the blood, migration of white corpuscles,
rupture) will depend on the nature and duration of the abnor-
mal state of the heart. The symptoms of fluxionary hyper-
@@mia of the pia and brain coincide, therefore, very closely with
those which are observed in a moderately severe access of fever.
Symptoms of greater severity, such as result from the sudden
rise of temperature, may also be explained by the dilatability of
the cerebral vessels. If these conditions persist for a longer
time, &rue inflammatory changes are developed. The second of
the above-mentioned influences is also of importance in child-
hood. The small arterial vessels of the pia and the brain are said
to contain no merves; the capillaries indeed are not provided
with nerves. It cannot, however, be supposed that no vaso-
motor influence is exerted upon the cerebral vessels. Tt would
be of the greatest importance in pathology to know all the cir-
cumstances under which the cerebral arteries dilate or contract.

VOL. XIL.—28
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Known facts in regard to this point are, however, few ; they are
the following :

1. The vigor (tonus) of the vaso-motor nerves of an arterial
tract is impaired by a strong irritation of the sensitive nerves of
this portion (Lovén). Lovén's experiments showed that usually
there is at first a contraction of the vessels, followed by dilata-
tion ; the latter state lasting a much longer time. (Experiments
on the arteria auricularis.) In the majority of cases dilatation
was limited to the tract supplied by the sensitive nerve irritated.
Sometimes, however, this limit was exceeded. From a number
of pathological facts there can be no doubt that this is particu-
larly liable to occur in the head. We think also that many
painful affections in the neighborhood of the cranium in this
way cause transitory hypersemia of the cerebral vessels, as hy-
permia of the pia following congestion of the conjunctiva,
angina, or facial erysipelas, hyperemia of the pia accompanying
aching teeth in children, and painful affections of the mucous
membrane of the mouth. These causes are all active in adults,
but in children the cerebral vessels are more delicate and possess
thinner walls ; hence dilatation of the vessels of the pia occurs
more easily in early life. A case which came under our notice
illustrates this: a child, delirious from facial erysipelas, died
suddenly from a sudden and very marked rise of body-tempera-
ture ; the hypersmia found after death in the pia was evidently
arterial in character.

2. Changes in the calibre of the cerebral arteries occur on
irritation of even a distant sensitive nerve. Nothnagel was the
first to show that the irritation of a distant part of the skin
caused contraction of the cerebral vessels by reflex action. The
cervical sympathetic, the ganglion supremum, and the intracra-
nial centres were found at the same time to be the routes through
which the vaso-motor nervous supply was furnished to the arteries
of the pia. The value of these observations has been questioned
(Riegel and Jolly); but our own experiments confirm Noth-
nagel’s statements. We would add, however, that the vascular
contraction mentioned by him is quite transitory, and is followed
by dilatation of longer duration; and, further, that the effect
varies greatly in intensity and duration, according to the site and



HYPEREMIA.—ETIOLOGY. 435

intensity of the irritation, and that the same effect may be pro-
duced if an irritant is applied in the abdominal cavity (perito-
neum and intestine). If this view be once generally accepted,
an explanation will easily be found for the fluxionary hyper-
@mia of the brain and pia which occurs in many affections of
childhood. This condition is common in digestive disturbances,
catarrh of stomach and intestine (so-called from ignorance of the
exact state). The nerve endings in the intestine are irritated in
some way, probably by the decomposed ingesta and the intestinal
fluids. Severe pain elsewhere in the periphery is also capable of
producing a similar condition.

3. Perhaps a violent though transitory contraction of the
arteries of the intestine and peritoneum may be influential in
causing the fluxionary hypersemia under consideration. Cold
applied to the stomach irritates the vessels throughout a wide
extent to contraction, and in this way the pressure in the cere-
bral vessels is greatly increased. Probably other irritants act in
a similar way; but of this we have no positive proofs. The
experiments of Schiiller deserve mention in this connection.
Cold applied to the abdomen caused immediate dilatation of the
cerebral vessels. Heat applied to the same place caused contrac-
tion of these vessels. Cold and warmth (cold and warm baths)
applied to the entire surface of the body have similar effects.
Packing with moist cloths first causes dilatation and then gradual
contraction. Cold applied to a spinal nerve, laid bare, caused
coniraction. The pressure in the carotids is increased by cold
applied to the abdomen.

4. The sudden dilatation of vessels, sometimes preceded by
a general transitory contraction (pallor from anger, and at the
same time a violent action of the heart, afterwards sudden flush-
ing), which occur from mental excitement, are also of importance
in childhood. Eclamptic attacks are not infrequent after angry
excitement, in children afflicted with great deformity of craninm
or cerebral affection. The symptoms of cerebral hyperaemia are,
it is true, in these cases, not so apparent as those of the initial
but transitory contraction of the vessels.

B. Fluzionary hyperemia in middle age.—The variations
in the amount of blood in the cranium cannot be as great in
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adults as in children. The vessels are not so easily distended,
the substance of the brain is not compressible, and the capacity
of the cranium cannot be increased. Consequently, there remains
only the possibility of displacement of the cerebro-spinal fluid.
Still, true congestion of the brain does occur in adults :

1. In chlorosis, anzmia, retarded development. Rokitansky
called attention to a peculiar weakness and delicacy of the ves-
sels in chlorosis. Virchow also mentioned it, and added greatly
to our knowledge of the subject by a careful description of the
premature fatty degeneration of the vessels under these circum-
stances. Any accidental over-activity of the heart will have
therefore the same effects as it has in children. Further, Vir-
chow and others have pointed out a congenital narrowing of the
aorta in chlorosis, which necessarily causes hypertrophy of the
left heart. A moderate true hypertrophy of the left side of the
heart is not uncommon in chlorosis, and in such cases (which
are not confined to the female sex) these peculiarities constitute
a fertile source of congestions of the pia and brain.

2. Intense and protracted congestion of the pia and brain
very frequently occurs in hysterical persons. The changes are
evidently the same as those previously mentioned, namely, a
momentary contraction of the vessels, followed by long-continued
dilatation (a transitory capillary pulse and dilatation of the ves-
sels have been observed by us in the retina in these cases). They
are apparently excited with the greatest ease and intensity, par-
ticularly by mental excitement, in persons suffering from hys-
teria. The convulsions of hysteria, excited by anger, fright, and
the like, are well known, and it is also known that these attacks
are followed by prolonged and intense cerebral congestion.
Hysteria has been mentioned as an example, but in all psycho-
pathic patients a similar predisposition exists.

3. In middle age hypertrophy of the left ventricle is a fertile
source of congestion, from whatever cause the hypertrophy may
arise.

Hypertrophy of the left ventricle, consequent on aortic insuf-
ficiency, is followed by a dilatation of the whole arterial system,
from which, as is known, we gather a number of diagnostic
signs; this dilatation indicates a constantly increasing loss of
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elasticity of the vascular walls, which in its turn tends to in-
crease the hypertrophy. Hence arise arterial fluxions to all
parts of the body, those to the head and neck being par-
ticularly distressing to the patient. The same is true of the
compensatory hypertrophy accompanying cirrhosis of the kid-
ney, which becomes a source of numerous dangers, especially
when, in consequence of its complication with a widespread
atheroma, apoplexy is threatened.

4. Without doubt, the excited action of the heart during fever
is of importance during this period of life, but much less so than
in childhood, since great variations in the quantity of contained
blood are not possible in the adult cranial cavity. Suspicious
symptoms accompanying high fever in adults can always be
explained on the supposition of the influence of the poisoned
blood upon the central organs. The only exception to this is the
chill, during which the vessels of the skin are contracted, and
congestion of all the inner organs, including the brain, neces
sarily occurs. The latter manifests itself by very striking symp-
toms.

5. Violent irritation of peripheral nerves. Sudden and vio-
lent pain is not infrequently observed to have a marked effect
upon the functions of the brain.

Tixaxrrs,—After a circumcision, done rapidly, without narcosis, the patient be-
came suddenly pale, and lost consciousness; general convulsions of a few seconds’
duration ocourred; the face and conjunctiva became flushed ; consciousness returned
immediately ; there were violent headache and all the symptoms of a severe transi-
tory congestion.

At the moment of the perforation of an ulcus ventriculi with sudden and very
severe pain, the patient fell down fous ; brief general ons ensued,
followed by return of consciousness, and for twenty minutes by symptoms of con-
gestion, headache, and confusion of ideas. Peritoneal collapse then set in.

In these cases we necessarily think of a brief contraction of
the cerebral vessels, followed by dilatation. It is not known
whether this may result from irritation of all peripheral nerves.
Individual disposition is perhaps to be considered as an influen-
tial factor.

6. Cerebral hyperzmia frequently accompanies painful affec-
tions in the neighborhood of the cranium, ex. gr. erysipelas.
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Some, however, consider it to be then simply a collateral fluxion,
resulting from the disturbance of the circulation in the affected
parts.

7. The depressor vagi (Cyon, Ludwig) seems to have no direct
effect on congestion. Indirectly, the whole arterial system can
be dilated through the influence of this nerve on the action
of the heart. The heart’s task again is diminished after dilata-
tion of the peripheral vessels. The influence of this interesting
correlation on the pathology of this affection is as yet but little
known.

8. Congenital stenosis of the aorta, at the point of inser-
tion of the ductus Botalli, is regarded by Hasse as one cause
of frequent intense fluxions to the head. The conditions,
under these circumstances, are exceedingly favorable to arte-
rial hypersemia, but not equally so in all cases, as would appear
from the absence of hypermia in a case coming under our
observation.

9. Poisoning. After the absorption of toxic substances,
changes occur similar to those already described. Venous hy-
peremia of the pia and brain is one of the most frequent. This
is not, however, due to the direct local action of the poison, but
results from paralysis of the heart.

The congestion of the pia and brain depends here also upon
paralysis of the vaso-motor nerves supplying the cerebral ves-
sels, upon increased action of the heart, and, finally, upon col-
lateral fluxion, consequent on contraction in large peripheral
arterial tracts. Here, too, the arterial hyperzmia is very diffi-
cult to demonstrate after death, for reasons that have been
already given. There can be no doubt, however, that true ar-
terial hypermia oceurs during life, for other arterial districts
in the head which are exposed to direct observation have been
seen to be in a hyperzmic condition, and moreover cerebral
apoplexies have been found in cases of accidental and experi-
mental poisoning.

The difficulty of reconciling these anatomical facts with the
clinical symptoms is even greater here than under other circum-
stances, for the reason that most poisons exert some specific
action as yet unknown upon the nerve substance itself.
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The predicament is therefore the same as in the acute febrile
diseases ; it is difficult to decide whether the brain symptoms
are due to fluxionary hypersemia or to the vitiated state of the
blood.

10. Sunstroke.—This furnishes a striking example of the dif-
ficulty of determining the state of the arterial vessels. There
can be no doubt that at the onset of the symptoms there is great
hyperemia of the pia and brain, but no trace of this can be
found after death; on the contrary, extreme an@mia of the pia
and brain (Arndt) is observed, with cedematous infiltration of
the latter, and great distention of the whole venous system.
Other organs present similar appearances. Many authors have,
without doubt, mistaken venous for arterial injection; but the
capillaries are almost entirely empty, and the blood is crowded
into the veins. Recollecting that experiments have shown that
moderate heat, directed upon the cranium, causes dilatation of
the vessels, we must conclude that the initial hyperzmia of
sunstroke is due to heat. This, however, is but the least of
the changes produced by insolation. Enough facts are not yet:
established to justify any decided opinion as to the pathology of
this affection. Accurate anatomical investigations in the various
stages of the affection are required. Arndt’s observations are
sufficient to show that a fluxionary hyper@mia can entirely dis-
appear under the pressure of the fluid transuding into the tis-
sues ; the character of the cardiac contractions (frequent and
wealk, at times irregular) must also be regarded as aiding to bring
on this condition.!

' Amdt believes that a parenchymatous degeneration (cloudy swelling) of the liver,
kidney, and heart is rapidly developed under the influence of the enormonsly high
temperature in this disease. [This is, however, not yet proven.] He generalizes from
this to the brain, and speaks of a diffuse encephalitis, not yet, however, demonstrated.
Tn this way he explains the cerebral symptoms which often remain long after the acute
attack. The blood is acid during an attack of insolation, is rich in urea, is very rich
in white globules, and shows very little tendency to coagulation. Probably lactic acid
causes the acid reaction. Koster's observations also show that the pathology of sun-
stroke is still open for investigation. He found affections of the superior sympathetic
ganglion and of the vagus; swelling, hemorrhages, separation and destruction of the
nerve fibres, extravasations in both vagi and both phrenic nerves. He also found a
cerebral hyperemia, but does not give particulars as t its quality and results.
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11. Vaso-motor paralysis of the cerebral vessels (Morbus
Basedowii).

This condition of the vessels leads to great distention of the
cerebral arteries ; fortunately the arteries of the thyroid are also
involved, as otherwise the effects on the brain would be much
more serious. Psychical irritation is the direct result of it.
Some are inclined to explain by this vascular distention the
exophthalmus ard dilatation of the pupil, assuming a direct
congestive irritation of the centre for dilatation of the pupils
(nerves to the muscle of Miiller, to the dilatator pupille).

C. Fluzionary hyperemia in old age.—Degeneration of the
arteries, including atheroma and ulceration of the intima of the
larger and middle-sized vessels (circulus Willisii), calcification
of the media, and, finally, degeneration of the small cerebral
vessels, even to the calcification of the capillaries, which some-
times affects all the capillaries of the cortex and the corona ra-
diata, is added in old age to the predisposing influences already
mentioned. The hyper@mic state is then often chronic, and slow-
ness of the pulse frequently accompanies the change in the
arteries—a condition of things very different from what exists in
the ordinary forms of fluxion.

The brain in old age is atrophic. Its nervous elements un-
dergo a destruction, many traces of which, in the shape of
degenerated tissue elements, are found. The vessels do not take
part in this destruction, and for that reason Durand-Fardel
thought that the senile brain contained more vessels than the
normal brain. This atrophy may depend upon the vascular
degeneration (a fact difficult of demonstration), or it may be the
result of some unknown influences ; in any case, however, a void
will be created in the cranial cavity. This void will, it is true,
be filled by some compensating fluid, but still greater variations
in the sizes of the vessels will be possible than during middle
age. There exists, therefore, a certain analogy with the period
of childhood, though the differences both in nature and in results
are great.

In general, throughout the whole circulatory system, the in-
tima is thickened and rough; there is a loss of elasticity, and
a permanent dilatation of the vessels is in this way caused. In
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consequence of this loss of elasticity, an increased amount of
work is thrown upon the heart, as the non-elastic arteries are not
able to aid in propelling the blood. The left ventricle becomes
consequently hypertrophied. In the following corollaries are
contained all the conditions that favor the production of arterial
hyperaemia of the brain in old age :

a. If the atheroma extend, as it frequently does, to the bifur-
cation of the carotid, or to the branches of the circle of Willis,
the resulting loss of elasticity of the arterial walls causes a loss
of a portion of the propelling power of the heart, and the cere-
bral circulation will be retarded in consequence.

b. The same effect on the circulation in the small vessels of
the pia and brain is produced, when the vessels in question are
narrowed by atheromatous degeneration. But this is merely
temporary, for the rapidly developing hypertrophy of the heart
causes dilatation of the inelastic vessels, and compensates for
their loss of propelling power. The smaller vessels may then
regain almost completely their normal conditions.

c. As long as the muscular substance of the hypertrophied
heart is normal, the patient is liable to congestion from increased
action of the heart. But fatty degeneration soon sets in and
impairs the force of the heart’s action; the circulation in the
cerebral vessels becomes slower ; marked venous with but slight
arterial congestion is gradually established, if the heart be much
changed.

d. The above remarks are also applicable when the degenera-
tion extends to the smaller cerebral arteries. Even when the
retardation of the circulation in them is temporarily counter-
balanced by the cardiac hypertrophy, they do not escape dilata-
tion. As long as the heart retains its propulsive power, all the
conditions of chronic hyperzmia are present. This state is in-
dicated by the formation of aneurisms on the small arteries, by
the great number of bloody points, corresponding to transversely
divided vessels, found on section of the brain, and by the dilata-
tion of the perivascular spaces, so easily seen in the region of
the ganglia, even when the hypersemia has disappeared at the
time of death.

e. When the degeneration affects only the small arteries of the
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brain, the changes are the same. As soon as the small vessels
become dilated, the conditions necessary for the establishment
of chronic hyperamia exist.

/. If only a part of the cerebral arteries are atheromatous
(the one most frequently affected is the arteria fossze Sylvii), the
initial narrowing will necessarily cause a fluxion to the other
branches of the circle of Willis. The gradual development of the
atheromatous change permits the establishment of a sufficient
circulation through the anastamoses of the vessels of the pia,
and no symptoms are to be expected. As soon, however, as
the diseased arteries become dilated, all the conditions neces-
sary for chronic hyperemia of them are furnished.

As, however, in this form of hypersemia, slowness of the
blood-stream plays an important part, and as thereby a new and
very important etiological influence is added, it is evident that
there is a great difference between it and the previously de-
scribed variations in the calibre of the cerebral arteries. Tts con-
sequences are also very different; but a consideration of these
(apoplexy and softening from idiopathic arterial thrombosis,
embolism by particles of atheroma, partial cerebral cedema,
cedema of the pia, chronic hydrocephalus ex vacuo) does not
come within the limit of this article.

The pathological anatomy requires but a brief consideration.
Venous hyperzemia of the pia and brain is easily recognized.
The sinuses of the dura are distended with blood, as are also the
veins emptying into the sinuses: if the congestion has lasted any
length of time, the veins are dilated, tortuous, and present vari-
cosities here and there. Degeneration of the walls has been fre-
quently observed, and occasionally, if the congestion has per-
sisted a long time, a marantic thrombosis is produced. The
capillaries are distended, as has been proved by measurements.
‘We have in a few cases found varicose enlargements of the capil-
laries of the cortex and the corona radiata, filled with a collec-
tion of white corpuscles, such as are seen in leukamia, or in the
retina in pernicious anzmia. They were not produced simply
by increase of blood pressure ; more complicated conditions were
also present.

Under these circumstances a dropsical condition of the brain
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and the pia is developed ; but we think that a certain amount of
atrophy is requisite for it. At least we have satisfied ourselves,
after a number of autopsies on young patients with lesions of
the heart, that no considerable collection of fluid can occur in
the cranium when the brain is healthy. We believe, however,
that the continnous venous stasis may be the exciting cause of
cerebral atrophy ; still this view requires special confirmation,
because the impeded nutrition and ultimate marasmus, follow-
ing diseases of the heart, affords a sufficient explanation of atro-
phy of all the tissues. At any rate, in old people, when atrophy
of the brain exists, from whatever cause, eedema of the pia and
brain and hydrocephalus internus are never wanting, if conges-
tion has been present. It is not easy to ascertain the cause of
the marked thickening of the pia, of the firmness and thickening
of the ependyma of the ventricles, changes which almost all
chronic stases ultimately bring about. Atrophy of the brain
coincides with these too, almost without exception. The simple
explanation, that the serum transudes in venous stasis, and that
a species of ‘hypertrophy ex vacuo’ results, does not seem
satisfactory. In the pia, the change is not merely an increase in
volume from the dilatation of the vessels, or from eedema of the
tissues, but there is a real increase of the tissue-elements them-
selves.’

That a hyperplastic process takes place cannot be denied,
and in this we have an analogy with the processes in other locali-
ties where great venous stases occur, and are, as is well known,
frequently accompanied by active hyperplasia.

Arterial hyperzmia, as may be inferred from what has been
already said, has very rarely been observed on the cadaver. It
is most easily studied on the pia, where the large arteries can be
followed for a short distance. If this can unquestionably be
done it is fair to conclude that we have not a transitory fluxion
to deal with, as that results from temporary caus