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believe that certain structures
ob d by them represent lymph space A cortical
lymph-connective system has been studied by
Lewis.

The lymphatics of the choroid plexus in the paraccele
unite (Arnold) to one trunk following Galen’s vein. In
the ependyma lymphatic networks
been observed.

The lymph p: .3 collect in the pia to larger trunks,
follow the course of the veins, and pass out, in part
through the jugular foramen to superjugular glands, in
part through th \rotid canal to the deep cervical glands,
in part beside the vertebral vessels to the infrajugular
glands.

Little evidence of lymphs in the myel
EKadyi. ivascular spaces of His occ

y of a 2] origin. From the results of one
tion he figures a network of voluminous canals 1 o
loneitudinally beside the central canal, and that possibly
represent a lymphatic system.

Serous CavrTiEs, CEREBRO-SPINAL Frum, ETCc.—Be-
tween dura and arachnoidea is the s bdural space. In
the normal condition this contains only a capillary layer
of fluid. The dura has a system of lymphatics accom-
panying the blood capillaries, within their adventitia.
Besides, in the endothelium of the dura independent lym-
phatic plexi and stomata have been described, presenting

a communication with the subdu and conduct-
h the oval and spinous

Bevan

have occasionally

found by

ing off the subdural fluid. Throug
foramina pass (Arnold) lymphatics to the deep facial
glands, probably coming from the dura.

The interstices of the pia, 7.e., the s mewhat broke
room between arachnoid and pia prop constitute the
subarachnoidal space (carum subarachnoidale). This is
the retainer of the cereb spinal (cephalo-rachidian) fluid.
Although this fluid can pa back and forth between the
corresponding cephalic and spinal spaces, it is no longer
held that there is continuous ebb and flow from one to
the other at each i rovement and even pulsa-
tion. Th y attenuated wherever the
brain lie 3¢ _as over the convexity. At
other points it forms lacuna-like pockets, termed by Ke;
and Retzius cisterne. Among these may be mentioned :
Cisterna magna (ce lo-obl tta), where the arachnoid
spreads across from the cauc 1 border of the cerebellum
to the oblongata; ecistern® frontis (laterales et media) ;
cisterna Sylrii ; and over the optc lot the cisterna
an 5. The cceles connect with these cavitie
ceelian fluid comes from the choroid plexuses—o
XVIIL, Figs. 3 and 4); the metepiccele with the cist
magna through the foramen Magendii and the
ture laterales; the paraceele with the diacale pe
foramen of Munro; and the diaccele with the met
through the aqueduct. There is no canalis Bichati, -
merly supposed to connect the paraccele with the sub-
dural space. Hence, while the ceelian and subarachnoid
cavities are united, neither has any direct connection
with the subdural space. An indirect connection may be
offered by the nasal lymph net, as this may be injected
from the subdural as well as subarachnoidal space, by

ray of perineural lymph passages about outgoing nerves.
Another assumed indirect connection is by Pacchionian
bodies and the sinuses. The experiments of Key and
Retzius, confirmed by Kollmann (1850), seemed to show
that the perforationsof the dura—opposite venous spaces
—by these bodies furnish one of the principal discharge
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both subarachnoidal and subdural spaces
Probably, however, their injections produced artificial
openil not existing énfra vitam. Certainly they do
not usually attain any development until long after youth
has passed. Further reasons in opposition are given by
Adamkiewicz in his lemic (Eulenburg’s “ Real-Ency-
clopiidie,” 1886, art. = hirndruck™) ¢ Bergmann's
theory of brain compression, and in favor of his own
somewhat novel views. Material injected into the sub-
arachnoidal space in animals tr: ses the
vical and submaxillary glands. In
in the optic sheath to the bulb, in
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1l infection from nasal

The writer has recently shown that duri the whole
of fetal life in the human subject, there exist efferent
pas .s for the cerebro-spinal fluid along the
nerve trunks from the spinal cord, notably those
the lumbar enlargement. After birth, however,
promptly close up. In the lower animals they are more

rsistent.

subarachnoidal cisterns protect the large basal
vessels from compression, and in manner
cellular spaces shield the enclosed cell and i
from shock and pressure. Further, the j E:
channels protect the brain substance (His) in a more ge
eral way.
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Representation (in the two lower pictures) of the condition known as **Choked Disk,” as seen with the
ophthalmoscope. For purposes of comparison, the appearance of the normal fundus oculi is shown in the
upper picture.—( From Haab—Atlas of Ophthalmoscopy.)
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BRAIN. COMPRESSION OF.—Notwithstanding the
unhappy use of a word that does not describe the subtile
condition it is meant to express, the term compr i i
a convenient one that seems justified by the necessitie of
analysisand study. It is generally used ina pathological
sense to describe a complexity of symptoms arising from
a particular state ; charac d mainly by
lisorder of the circ in the cranium, and mani-

ted by more less derang

-ment of the three great
faculties of the nervous system.
As a principle used to account for the
1 as a complication that often present
sns of the brain and its membranes, the
.ntial diagnosis of compression is of
» wide range of cerebral
pathology. The pr ypinions of writers on this
subject > somewhat ! nce compression, in
its true sense of occupation of ace, is a condition
of the brain which in most cases seems to be a 1med
rather than demonstrated to exist, and it are to find a
case of compression in which there are not present the
symptoms both of concussion and lac ion of the brain.
ETtrorLocY.—The squeezing of its constituent parts or
the diminution of volume that is supposed to interfere
with the functions of the brain may be effe
ure from without the encephalon, or by ter
its proper substance. The condition a from a great
variety of caus most ccmmon of which are cerebral
tumor, hemorrhage, and inflammatory foci. Hyper-
trophy of the brain, simple congestion, hydrocephalus,
and eifusion from various causes may result in compr
sion. The effusion may e place quickly or slowly.
Some experiments, however, point to the fact that the
symptoms of compressi e not to be attributed to
augmentation of tension of the ce yhalo-rachidian liquid.
Other causes are foreign bodies, loose splinters, or
ger portions of depressed bone. and, In fact, any in-
of the head, whet simple contusion, scalp wound,
acture of the skull. Whatever be the cause of com-
ion, it should be borne in mind that the most char-
ristic symptoms are brought about by sudden action,
compr on established sl upon the brains of
animals by the injection of a liquid causes no app ecia-
ble symptom, unless the quantity injected be unusually
large: and it should be further remembered that, in the
human subj appreciable symptoms of compression
are not always induced by such causes as sanguineous
jon into the cranium and the cerebral ventricles,
ssure of a foreign body, a tumor, or a

yhenomena of

after var
special and diffe
grave importance

ture.
varpToMs.—Loss of consciousness and paralysi
vary according to the t and extent of the compression,
are symptomatic of the condition, no matter whether the
compres n be sudden, like that following a wound or
some mechanical injury of the skull and its contents, or
whether it be slow, as that following enlargement of the
brain from extravasation of blood, lymph, pus, serum, or
tumors. Paraly r that of one or the other eye,
is always on the side opposite to that which is the seat of
injury. The symptoms may come on almost immediately
after any injury of the brain that disorganizes its sub-
stance: but there are other cases in which compression
s place slowly and after a certain lapse of time. The
initial symptoms that charac this period are mainly
ctive and those of estion, as verti head-
sion of ideas, nausea, and, on rare occasions,
vomitine. Then follows a lethargic sleep and more or
paralysis, and the patient cannot be aroused by any
stimulus. The face is suffused and dusky, it wears an
expression of well-pronounced stupor and the eyelids
are usually closed and immovable; respiration is low,
labored, and stertorous, something like the act of snor-
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Brain,
Brain.

and the peculiar blowing movements of the lips
1 expiration have been compared to the act of smoking
a pipe. Deglutition isimpossible, and the tendon reflexes
are abolished. s the intracranial trouble increases the
pulse become ow and labored. It may be hard and
frequent, or small and intermittent. Sometimes it is
very irregular, and the symptoms may resemble those of
ansemia of the brain and medulla, brought about by ex-
perimental means. Paralysis of the sphincters is gener-
ally present, with involuntary evacuations; or the patient
may have torpidity of the bowels and obstinate con-
pation. Retention of urine, often present from pa-
nence as the
stention. The skin may be
r it may be hot and spiring, and the tempera-
ture, though -nerally normal, may reach as hi
106° F. One or both of the pupils may be contract
dilated, or they may rest immobile and unresponsive
the action of light. = Thesymptoms of o ritis may
also be present, and sometimes ny is noted. Pa-
ralysis both of motion and of ser n one or both ex-
tremities, may exist in case the con »ssion is exercised
on the hemispheres, and convulsive movements and
twitching of the limbs may occur on the paralyzed side
or on the opposite side. Death oceurs from arrest of
respiration. (See Coma and Asphyria.)
Driacxosts.—These pathognomonic symptoms, which
are chiefly owing to effusion under the dura or o fracture
of the inner table of the skull with resultin condary
ansmia, are not always met with, nor do 1 injuries
as those inflicted by nails and arrow-heads driven into the
skull, and even by missiles lodged in the brain, always
produce the symptoms of compression. Sometimes the
brain may be compressed without any disturbance of its
functions. Pressure from an abscess, causing a hollow
in the brain as lar as a man’s fist, has been known to
cause no symptor ympression. Itis, moreover, doubt-
ful whether depre fracture be a frequent cause of
compression, » the injury is alw complicated by
laceration, the symptoms of which are often mistaken
for those of compression; and it is often difficult and al-
ways embarrassing determine, after an injury of the
head, whether we have to deal with a contusion of the
1, a simple concussion, or the more problematical
symptoms of cerebral compression. One state so often
merges into the other that the attempt to establish a clear
b for a sure diag of the respective conditions
seems hopelessly confused and intricate. Roughly speak-
ing, the most characteristic symptom of concussion is
somnolence and intensity of the evil from the outset;
contusion manifests itself by agitation, delirium, convul-
sions, contractions, and the delay of febrile symptoms;
while the most salient symptom of compression is paraly-
sis, except in the case of effusion of bloed into the convex-
ity of the hemispheres or into the ventricles, when con-
tracture or tonic muscular spasm of extended duration is
the more prominent phenomenc Without being a sure
sign, paralysis constitutes at least a valuable element in
the diagnosis of a condition that has no single e« mfirmative
i 1f there be an unequivocal sign of cerebral com-
n the majority of cases followir juries of the
rhaps, that furnished by obstruction of the
venous circulation. in consequence of which the blood of
the eye is not returned into the cavernous sinus, when we
find with the ophthalmoscope papillary or peripapillary
congestion, a neral or partial serous infiltration of the
papilla, and a strong dilatation with tortuosity of the ret-
inal veins. (These appearances are shown in the accom-
panying colored plate.) In concussion the fundus of the
eye retains its normal state; in compression there is al-
ways serous peripapillary infiltration, di tion, tortuos-
ity, and sometimes thrombosis of the veins of the retina.
The intraocular changes herewith portrayed are not al-
s pathognomonic, but they lend to the diagn
additional source of correctness. As a rule, when the eye-
£ ounds show arrest of the retino-choroidal circulation,
we have an indication of the arrest of cardiac circulation
and of the nervous functions.

ralysis of the bladder, is followed by incor
of overflow 3
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