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FIG. I. THE INTERIOR OR VENTRICULAR VEINS (scen from above).

The ventricles are laid open as completely as possible, the splenium, for-
nix, etc., having been cut away. The corpus striatum, thalamus opticus,
anterior and posterior horns, are represented in outline, but not shaded.
The discharge into the straight sinus was copied from a corrosion prepara-
tion. The vena Galeni is hidden under the straight sinus. It is, of course,
understood that the vein branches are not all on the same level, although
this cannot readily be shown in the drawing.

a, Sinus rectus; ¢, Portio curvata of internal vein; e, Vena basilaris
Rosenthali ; £, Vena corporis callosi posterior interna ; g, End of v, corporis:
callosi posterior externa; /, Vena choroidea (not represented on the left
side); 7, Vena thal. optc. profunda; 7, 7z, Vena medullares superiores ;
o, Vena anterior ventriculi; g, p, Ven® cornu anterioris ; ¢, Vena cornu
posterioris ; », Vena lateralis directa.
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VENA MAGNA GALENI (2 longitudinal fissure, seen from the side).

)1 (7

f, Vena corp.

%, Vena occipitalis interna; z, Vena cerebelli su-

Both illustrations are three-fourths of the natural size.

Vena corp. callos. post. externa ;

4, Vena Galeni ; @, Portio recta of the internal vein; ¢, Vena basilaris ;
%, A vein in the falx.

a, Sinus rectus ;
callos. post. interna; g,
perior ; 7, Falx cerebri ;



WEINS OF THE - BRAIN.

INTRODUCTORY.!

SINCE the publication of Breschet’s great work on the
veins of the human body (Paris, 1824), but little had
been done in this field until Braune began his investigations.
Some years ago he undertook an atlas of the veins of the
human body, but it remains as yet incomplete. The ana-
tomical portion of the present monograph was prepared for
the most part at Prof. Braune’s laboratory in Leipsic, and 1
take pleasure in acknowledging that whatever value it may
possess is largely due to his very kind interest and aid.

The anatomy of the cerebral veins has been even more
neglected than that of the other veins of the body. It
seemed, therefore, desirable to fill out certain deficiencies
in this respect.

1. To examine anew the veins of the surface of the brain
in their arrangement, anastomoses and efferent courses.

2. To determine the sources of the vena magna Galeni
in the ventricles of the brain.

3. To describe the courses of the veins in the fissure of

Bischat (transverse fissure of the brain).

1 The first sixteen pages of this monograph appeared in the January
number, 1884, of the Annals of Anatomy and Surgery, a journal which has
since suspended.
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4. To systematize and classify the whole subject as far as
possible.

It may seem as though the veins are described in the fol-
lowing pages with too much fineness, beyond the point where
irregularities cease to be systematizable. Such criticism
will only hold, however, when it is shown that the descrip-
tions, based as they are on actual preparations, do not hold
good when compared with a much larger number of cases.
Fair descriptions of the sinuses of the dura mater may be
found in the various anatomical text-books, and more com-
plete ones in the articles of Knott and Trolard, so that
only their relations to the veins need be included in the

present plan.
LITERATURE.

With the exception of the text-books, scarcely anything
has appeared about the inner cerebral veins since Rosen-
thal’s paper, “De Intimis Cerebri Venss,” in vol. 12 of the
Acta Leopold. Carol. Bonn, 1824.

But little new matter further presents itself concerning
the superficial cerebral veins. Trolard’s article, “ Reckerclies
sur I’ Anatomie du systeme veineux du crane et de l'enceplale’
(Arch. gen. de Med., 1870, vol. i.), contains some things of
interest in this connection. It presents also a description
of all the blood sinuses in the skull.

In the Transactions (vol. i.) of the London International
Medical Congress, is a description, by Knott of Dublin, of
the cerebral venous sinuses, their variations, etc., based on
the examination of forty-four skulls. The numerical ratio
in which each of the different forms and variations were
found is its chief feature.

Riidinger (Beitrag sur Anatomie des Gehirorgans, der
venosen Blutbahnen der Schidelliohle, etc., Munich, 1877,) has
called special attention to certain anatomical relations of the
sinuses.



—— 7 s

A detailed description of the distribution and structure of
the finer vessels in the district treated of is to be found in
the monograph of Langer (Ueber die Blutgefisse der Knochen
des Schiidels und der harten Hirnhaut ; Vienna, 1877).

Heubner’s studies on the arteries of the brain (Luetische
Erkrankungen des Gehirns, etc., Leipsic, 1874), as also Duret’s
article (Reclkerches anatomiques sur la circulation de I'encephale.
Arch. de Physiolg., 1874, No. 6), have once more shown
the importance of the peculiarities of the brain vessels in
the cerebral circulation.

TECHNIQUE.

The examinations, upon which the following description
is based, were made on a variety of preparations—on fresh
and on hardened brains, on those from adults,! children and
animals. Six adult brains were examined very thoroughly,
five others somewhat less so. Besides these, a much larger
number were partially examined to determine certain ques-
tionable relations. There were also included half a dozen
infantile and fcetal brains, besides those of several species of
animals.

It is very difficult to thus examine a brain in all its parts,
and yet it is very important that this be done so far as pos-
sible, since otherwise the variations, which occur in nearly
every brain, cannot be understood.

Various materials were employed in injecting. The
sinuses and their adnexa?® can best be studied from corrosion
preparations. For the examination of the finer and finest
veins the Berlin-blue solution adapts itself very well, but to
make more lasting preparations, not only of the larger but

1 These were from suicides, and for the most part free from diseased
conditions.

2 By this are meant the areolar spaces along the various sinuses (lcune
laterales sinus) and the terminations of the veins in the sinuses. Especi-
ally for the correct determination of the angle made by veins on emptying
into the sinuses, is the corrosion material the surest means.
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still more of the finest veins, the new paste material! of
Pansch of Rostock for cold injections has proven by far the
best of anything. This initssimplest form is readily prepared.
Starch and cold water in about equal parts are thoroughly
stirred together, some coloring matter—e. g., cinnabar, if red
be desired—is added, and then a small quantity of alcohol,
which suffices to make the whole very fluid. On injecting
this the spirit rapidly diffuses into the tissues, and in a few
seconds the whole is firm. It is advisable to employ a
syringe large enough at one filling to inject all the vessels it
is intended to examine. It is also necessary after once be-
ginning an injection with this material to work expeditiously.
It can then with comparative ease be thrown—e. ¢., from the
aorta into the tips of the fingers and toes. It hardens al-
most too soon—in the finer vessels in a few seconds.
Whether such preparations can be preserved a long time in
alcohol without spoiling the injections, I am unable to say,
though it is claimed they can be. For a short time there is
no trouble. ;

The natural blood-injection® may also be made use of in
many cases where the brain is comparatively fresh, for the
examination of the smallest vessels, especially in the medul-
lary substance. One must then start from a vein-trunk and
follow out its branches, to avoid the possible mistaking of
an artery for a vein.

Berlin-blue injections must be examined soon, to get safe

1 Wikseminski(Arch. fiir Anat. und Physiolg., 1880, p. 232) has suggested
the following modification : Flour, 3 parts by weight; cinnabar, 1 part by
weight ; giycerine, 15 parts by weight; carbolic acid, 2 parts by weight;
water, 30-40 parts by weight. The flour and cinnabar to be rubbed to-
gether dry, then add glycerine, and then the carbolic acid dissolved in some
alcohol. Other modifications have also been proposed.

2 It is not unusual to find gas in these vessels, of about the same compo-
sition, doubtless, as that which can be exhausted from venous blood. Gen-
drin (in his translation of Abercrombie, p. 310) refers to this same fact, and
adds a case of Morgagni’s, where cerebral arteries, veins and sinuses con-
tained no blood, but were filled with air. This is one reason why a really
hyperzmic brain may not appear so at the autopsy.



_9_

results. On leaving them some time in spirit, other tissues
take up the color. Pansch’s material is quite free from this;
it can be examined immediately or at one’s leisure, and,
moreover, if it gets on the tissues outside of the vessels, it
can be readily washed off with a stream of water.!

To make good and continuous injections of these vessels
is something of a task. Even with the arteries, special
methods of procedure are found necessary. How much more
difficult this is with the veins may be imagined from the
thinness of their walls and consequent tendency to collapse
or to rupture; besides it is very difficult to introduce a
canula into the finer veins. And these are not the only
draw-backs. There is trouble for instance in attempting
to inject from the jugular vein, the injecting mass rarely
flowing beyond the sinus, at the most but 1-3-4 cm. into
some of the larger veins.

This remained the case even after removal of the skull-
cap, except where the material had oozed from the many
small openings, in the vicinity of the long sinus; these were
simply the connection with the diploé veins as described by
Langer and others.

Nor did the material press into Galen’s system farther than
the posterior end of the thalami optici. One is compelled
hete as well as in certain of the cerebral arteries to inject
piece-meal. It is relatively easier in young and fcetal brains
since in them the pia does not sink as deeply into the
sulci of the surface.

Any other special methods employed will be described as
they occur.

The cerebral veins like those of other parts of the body
present many variations. Those of most constant occur-

1 Since writing this I find that Kollman of Basel had just previously rec-
ommended Pansch’s material as being admirably adapted for injecting
cerebral veins.
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rence will of course be described first and thereafter those

which must be considered as variations.
PRESENT KNOWLEDGE OF THE SUBJECT.

The venops passages of the brain and cranial cavity may
be divided into two classes.

I. Into the rigid walled sinuses, which are protected
against compression by the firm inclosing dura mater, and
constitute’ therefore canals which are always open, and into
which the soft collapsing veins of the brain surface and
interior empty.

It should be remarked here (@), that according to the
investigations of Riidinger (Z ¢., p. 5), a confluens sinuum,
in the sense of the old writers, does not exist; (), more-
over that the foramen jugulare is very much affected
in its size and form by the numerous emissaries of vary-
ing caliber; (¢), that according to Langer, valves may occur
at the orifices of the diploé-veins; (&), that the vena oph-
thalmica may by an increase of pressure constitute an
efferent canal of the sinus cavernosus; (¢), that there is a
vena facialis anterior, which on occasion conducts throm-
bosis from the surface of the face to the brain sinuses,
and lastly (/) that the sinus cavernosus represents a
colossal perivascular structure about the carotid, in a way
similar to that established for certain lymphatics accompany-
ing veins.

2. Into the veins of the brain proper. Here again the
veins of the dura are quite separate from those of the
pia, and of the brain substance itself. The knowledge of
the latter is especially defective and non-exact. Many
apparent contradictions and obscure statements depend
upon variations in the occurrence and size of certain veins,
or upon one writer’'s having overlooked the results and
nomenclature of other eobservers.



Of the many connections between the veins on the
surface of the brain, only one is specially mentioned, the
so-called anastomotica magna (vena anastomotica magna
cerebri, or Trolard’s la grande veine anastomotique).

No one has heretofore so much as attempted to define
or indicate the limits of the various vein-districts. Rosen-
thal himself followed the internal cerebral veins only as
far as the walls of the ventricles, and even that far incom-
pletely, and not always correctly. The veins of the poster-
ior horn, of the lateral horn and of the medullary substance
in general have been as good as ignored. No attention has
been given heretofore to the effect upon the cerebral cir-
culation of the peculiarities in course and termination of
the veins.

ANATOMY IN DETAIL.

These veins can be divided into three classes (strata), ac-
cording to their relation to one another when the body is
standing upright. Such a division is but general, and not
closely exact, since they communicate pretty freely with
and often substitute one another. Accordingly there are:

I. Upper Layer. Vena cerebrales superiores and others,
which empty into the sinus longitudinalis.

II. Middle Class. Galen’s system, or the vena cerebri
internz, which discharge into the sinus rectus.

ITI. Lower Stratum. Venaz cerebrales inferiores. Such
veins as end in the sinuses at the base of the brain.

1. The veins which terminate in the sinus longitudinalis :

These are threefold :

a. Vena cerebrales superiores, the largest.

6. Vv. dura matris cerebri, though only in part.

¢. Emissaria Santorini, together with veinlets from the
diploé.

Ia. The superior veins return the blood from the upper
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cerebral surface, and also from a part of the opposed sur-
faces of the hemispheres in the longitudinal fissure.

Some of the depressions or furrows on the inner surface of the posterior
superior portion of the parietal bone are said (Pozzi) to be caused by these
superior veins. The sulcus centralis is also, according to Krause (V»c/.
Arch., 1881, p. 227), occupied by a vein which is much more developed in
the feetus than in the adult.

The finest vein-branchlets arise everywhere in the sulci
and on the exposed surface of the convolutions, whence the
vein trunks run directly across to the sinus. They seem to
make but little attempt at accommodating themselves to
the course of the convolutions or of the depressions between
them. Many combine, while still in the sulci, to form con-
siderable vessels, others forming on the crest of the gyri.
The finest veinlets are richly distributed everywhere, as will
be more fully described in speaking of the communications
between the various veins.

Veins of second grade (as to size) sometimes pass under a
neighboring vein-trunk before reaching their own. In their
arrangement with respect to the sinus, these vessels show
certain peculiarities. They may very properly be divided,
as has indeed been unconsciously done by others, into ante-
rior superior veins, discharging into the front third of the
sinus; and into posterior superior veins, discharging into
the posterior two-thirds of the sinus. Between these there
is often a distance of 4-5 cm. where no vein discharges.

This appearance was most noticeable on feetal brains.
The anterior ones are in general much smaller than those
about midway, and the most posterior ones likewise dimin-
ish somewhat in size. It is asserted by Henle (Anat.) that
these veins gradually increase in size from the front back-
wards; but, as just described, this as a rule will not be
found true for the most posterior ones. Where the brain is

broadest these veins will be largest—i. ¢., approximately in
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the middle. The sinus longitudinalis, in the latter part of
its course, also receives no veins.

These superior cerebral veins often combine shortly before
their termination to large trunks, so that only 6-8 are then
to be seen; or, on the other hand, 12-15 may be found, both
large and small. The two sides do not always present the
same number; sometimes there are more on the right,
sometimes more on the left. Yet, despite their variable
number, it is possible to demonstrate a paired arrangement
of these veins. This holds especially for the posterior supe-
rior veins. (See above anterior and posterior.) The ante-
rior ones often show the same, butgythey are smaller and
more irregular in number and arrangement. The posterior
veins on either side empty into the sinus directly opposite
those of the other side—z. ¢., symmetrically as pairs.1

The last pair ends in the sinus, as above indicated, from
3-5 cm. before the torcular Herophili at about the point where
the sinus begins more rapidly to descend. The second or
third pair from the last may be somewhat stronger devel-
oped, and then probably represents the so-called vena anas-
tomotica magna.

Besides this paired arrangement of the superior cerebral
veins, I have also found each of them in feetal subjects to
be double. In adults the same is true, but in a less marked
degree. These two veins or vein-branches are generally of
unequal size, the larger one coming from the convexity, the
other lying behind and internally to the first, and arising to
a large extent on the opposed surface of the great longitudi-
nal fissure. The two branches come together at about the
juncture of convexity and fissure. They may soon unite to
one trunk, but generally in their further course to the sinus

1 This and what follows reminds one of the law of distance between vein-
valves and vein-branches and their being originally double, recently form-
ulated by K. Bardeleben. (/ena. Zeit. fiir Naturwiss. 1880, xiv. Abstract
in Med. Centbl., No. 10, 1881.)
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they lie close beside each other within a common sheath,
and appear as one trunk, without, however, losing their in-
tegrity as independent vessels. The vena Galeni some-
times shows an analogous partition. No artery lies be-
tween these double veins (cf., however, below). Sometimes
this double arrangement of the veins is very pronounced.
In other cases only when each is followed independently to
the sinus does it become evident that many of the veins
empty into the sinus by twos, and that many others are
made up.by two uniting just as they perforate the sinus
wall. Almost always some of the paired, as well as their
constituent double veigs, are wanting to complete the dia-
gram. Such deficiencies are made good by the increased
size of the other vessels of the respective side.

It was long since observed that the more anterior vena
cerebrales superiores take a course very nearly at right
angles?! to the sinus, and that the posterior ones take more
and more an oblique course, to such an extent that the most
posterior ones must run forward a distance of 3-4 cm.
Here they terminate in the sinus with a very acute
angle, against the blood-current. The vein coming from
the brain-surface makes at the edge of the longitudinal fis-
sure, or somewhat further out and back in the pia, the neces-
sary angle in order to approach the sinus as described.
It then runs a short distance forward before leaving the
pia. 8

A matter to which I have elsewhere (Am. Journal of
Med. Sci., Sept., 1882, p. 379,) called attention is the re-
lation of the point where they leave the pia to the point
where they empty into the sinus. The anterior veins,

more often than the posterior ones, spring over from the pia

! According to Quain-Hoffman (Anatomie), ‘“mostly a short distance
from front backwards along the sinus and then discharge into it,” which is
true for many cases.



to the dura at some distance, 1-3-4 cm., laterally from the
sinus. The posterior ones reach the side of the sinus, and
the most posterior ones even curve forward before leaving
the pia, but the distance from this point to that where they
empty into the sinus is at least equal to that in the varying
anterior veins. These relations may more often be noticed
in the adult. In the feetus the posterior veins Seem to pre-
sent free tubes for some distance after leaving the pia and
before penetrating the dura. This free piece of vein is very
short or wanting in the anterior veins, but increases materi-
ally in the posterior ones. In the adult subject, this latter
condition is apt to be obscured by Pacchionian granula-
tions, and adhesions between dura and pia mater. This is
not entirely anomalous. According to Key and Retzius
(Studien, etc., Stockholm, 1875, I. Hélfte, p. 134), a not in-
considerable number of vessels in the subarachnoidal spaces -
run for long distances quite free, enclosed in sheaths of en-
dothelial cells.

Another peculiarity is to be noted in this connection.
The anterior veins empty above or at the side of the
sinus, comparatively unhindered, as though they came
straight from the dura mater. The veins further back,
however, discharge more and more at the side and bot-
tom of the sinus, and those farthest back empty almost
without exception at the bottom. Many of the latter, in-
deed, must take an upward course through the falx cerebri
and traverse a considerable distance before they reach the
lowest part of the sinus.?

Moreover these posterior veins do not open as free-
ly into the sinus as those farther forward®  Their

course through Pacchionian granulations, parasinoid-

1 Trolard (4 ¢., p. 260,) came partly to the same conclusion. * Ces
derniers s'owvrent dans Uangle inferieur du sinus. Les autres s'ouvrent sur les
parties laterales.”
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al 1 spaces, and the firmer parts of the sinus wall make
them seem like tortuous passages and pockets in the par-
ietes of the long sinus.

The termination of the posterior superior cerebral veins
in an acute angle in the walls of the sinus forms a valvular
arrangement, preventing pretty completely any reflux of
blood from the sinus into these veins. Horner (Anat. and
Histl. Phila., 1851), says that the superior cerebral veins
are supplied with valves, which hinder the regurgitation
of blood from the sinus longitudinalis. Luschka (Anaz.
d. Kopfes, 1867), also speaks of the valvular projections
of these veins at the point of their discharge into the long
sinus.

In injecting from the jugularis, one never succeeds in
filling more than a very few of these veins, and such
but a short distance.

The anterior veins are more apt to be thus partially injected than the pos-
terior ones. To study this valvular action in another way, the following
experiment was made: From an intact skull the soft parts were removed,
and, from one side of the cranium an oval piece of bone, reaching from the
middle of the occiput to the frontal bone, was carefully sawed out. The
opening thus made had a width in the middle of perhaps 4 cm. The canula
of a syringe was tied into one of the jugulars near the base of the skull, and
the other neck veins as far as possible ligated. The external layer of the
dura (see note to p. 18) was prepared off, that the underlying veins might be
better seen. In this way the movement of the current in the superior veins
could be readily followed. Water was then injected through the canula.
At first the little quantity of blood in the veins walled back a trifle, after
which, even under a considerably increased pressure, it remained still. On
pulling back the piston the stream moved a little towards the sinus. On
pressing again it walled back a trifle as before. The syringe was then
pressed as hard as possible, whereupon the stream ran back a little farther
into the veins, but only under a pressure which could hardly occur in the

1 The word parasinoidal which I have proposed (Z ¢., p. 273), for these
spaces, although a Latin-Greek combination, is so euphonious, and at
the same time strictly correct in meaning that it may, perhaps, be pardened.
The term which I find given them by Key and Retzius—/lacune laterales
sinus—is, however, non-exceptionable unless for its length. These spaces
must not be confounded with the sini subalterni (Malacarne referred to
by Knott), which run parallel to the sinus, usually below it in the falx.
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living subject. The conditions in this experiment were, after all, not the
same as under an intact skull. The areolar venous spaces along the sinus,
(lac. latl. sin.), as described by Trolard and figured by Langer, may also par-
ticipate in this valvular action, or at least on filling, interfere with any reflux
in the veins passing through or near them.

These spaces are however not limited to the middle
of the sinus longitudinalis as from Langer’s description,
one might be led to think. He states that they may occur
not only beside the said sinus, but also in the falx cerebri
directly under it. (Perhaps the sini subalterni referred
to above).

These parasinoidal spaces had been often seen and referred to (cf. writings
of Cruveilhier, L. Meyer, Luschka, Henle, etc.), before the above-named
writers, but they described them more fully, and as constant structures, so
that the formations have now an acknowledged position.

Alveolar spaces exist on both sides of the long sinus
in nearly its whole length.

They can readily be injected from or with the sinus.
These are most developed, it is true, opposite the middle
of the sinus, but are readily demonstrable all along it, also
on both sides of the sinus rectus, and even in the tentorium
cerebelli, beside the transverse sinuses. In all these places
they lie between the layers of the dura, just as these are
separating to form the sinus walls.

7b. The veins of the dura mater.

These veins empty in part into the sinus longitudinalis,
in part in other directions.

Two vascular nets are described by_Langer and others,
one in the inner layer of the dura, and another in the outer
layer. The larger dural veins however lie between these
two parts, or, according to Key and Retzius (/. c., p. 163),
more in the outer layer.

The dura veins communicate freely by means of small
veinlets penetrating the inner plate of the skull with the
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diploé*veins, and, according to Langer, sometimes directly
with those of the convexity. Macroscopically, they are
small, the largest barely the size of a knitting needle, and
are not uniform in their deportment :

1. Such as accompany the arteria meningea media and
its branches. These are nearly all double, one on each side
of the artery, and frequently connecting with each other, or
with other veinlets in the vicinity.

2. A large number of small trunklets, which, after a short
course in the dura, reach one of the sinuses. The long
sinus receives the largest number of these.

3. According to what was found on a dura mater from
a new born child, there may be farther back on each side
a well developed vein. This was larger than any other
in the same dura. It arose at about the parietal eminence,
and flowed towards the transverse sinus. Its smaller
branches anastomosed with those above described, and sent
substituting branches in place of many of the veins ac-
companying the rami of the middle meningeal artery.
In its farther course towards the sinus, the vein ran on
one side under, on the other over the branches of this
artery. This vessel was readily traceable to about the mid-
dle of the lambda suture, from which point on it was dif-
ficult to follow.

There are also veins in the falx cerebri.

All of these dura veins anastomose so freely with one
another, that they might almost be denominated a plexus.!

The dural veins are much easier to follow in the infantile

1 It is very natural here to make a comparison, with the plexus venosus
existing between dura and periosteum of the spinal canal. The two
membranes are, as is well known, not adherent as in the cranial cavity.
The spinal dura is free, thus allowing flexibility to the spinal column.

The cerebral dura, and still easier its processes may be shown to consist
of two layers Most anatomists refer to two chief layers of the cerebral
dura. Between these lie vessels which remind us of the spinal plexus.

The principle of the formation of the blood-sinuses depends in general
upon the separating apart of the inner and outer lamelle of the dura
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subject, partly because its dura is more transparent,partly

because it is without doubt more vascular, a circumstance to
which Langer also refers.

le. The Emissaria Santorini do not belong farther to our
subject. It is worthy of note that they also occur in pairs,
terminating in the sinus longitudinalis, and that the pair of
emissaries, most constant in its occurrence, ends in the
sinus about opposite the last pair of superior cerebral veins,
or, according to Henle, about 20 mm. in front of the poste-
tior upper angle of the parietal bone. They terminate in
the sinus similar to the dural veins, of which they often
take up some. Moreover, it is important, in considering
the local venous circulation, to bear in mind that, according
_ to_Langer, valves may occur at the exit of the diploé¢ veins
(Brechet’s) from the skull, preventing the flow from the
surface of the cranium towards the sinus. This tends to
show that the emissaria are efferent vessels.

There is another outlet, the emissarium occipitale, very
similar to these through the parietal foramina. This passes
from the torcular through the protuberantia occipitalis to
the occipital veins. 'Henle says its course is usually some-
what sinuous, and that it takes up the azygoid trunk of the
vena diploice occipitales. Knott found this emissary as a
small but traceable vein in six out of his forty-four cases.
In most of the others there was a small vein piercing one of

the bone-plates and anastomosing with the diplo¢ veins.

mater, as explained by Luschka. Here they lie more protected, and this
gives them their general triangular form (in section). i

The various internal processes of the dura (falx, tentorium, etc.) repre-
sent duplicatures of its internal Iayqr. Apropos, Key and Re(ziu§ ({. ¢, P.
126) consider the pia and arachnoidea as one membrane, consisting, in
addition to the two parts named, of a third called by them subarachnoidal
tissue. Batty Tuke (£dbg. Medical Journal, June, 1882) comes, ap.parentl_v
unconscious that he had been anticipated, to the same conclusion, and
quotes a comparison made to him by Symington.bel.\vee.n the dupllqatures
of the inner part—i. e., the folds of the pia where it dips into the sulci—and
those of the inner dural layer just mentioned.



I have a good specimen of this from a male subject of twenty-nine years.
Where the longitudinal sinus turns into the right lateral there is a well-
marked opening large enough to pass a good silver probe, and, despite
the thickness of the bone at this point, 1} cm., so straight that one car
readily look through it. A vein from the sinus to the veins of the scalp
quite filled the space. Externally there is but one opening; internally there
are, besides the main one, several smaller openings. On plugging the
main internal one, and letting water in at the external one, it flowed out
again through the accessory openings on the inner surface. These doubt-
less communicate with the diplde veins.

11, The Middle Veins of the Brain (venz cerebri profundee,
vv. cerebri intimis, Galen’s System of Veins). The sinus
rectus takes up several vein-trunklets in its course be-
tween the tentorium cerebelli and the falx cerebri; these
are, however, insignificant, and come mostly from the
dura. Laterally from the sinus rectus, where the two wings
of the tentorium are attached, there are alveolar venous
spaces demonstrable by means of injections, although on a
smaller scale than along the sinus longitudinalis.

Galen’s system of veins empties into the sinus rectus at
or near its forward end. Here the conditions deviate very
remarkably from the customary illustrations and descrip-
tions. There seems to be no correct description of this part
extant, and only one passably correct representation—viz.,
Breschet, 8¢. Livr., Planche 47, Fig. 1.

In the first place the sinus rectus does not form a straight,
or even nearly straight, continuation of the vena Galeni? (s,
i)

The course of the vein followed out from the sinus is first
a short distance backwards and somewhat downwards
directly beneath the sinus, under cover of the sloping wings
of the tentorium, then sharper downward and forward, cir-
cling around the splenium corporis callosi, and finally up-
ward over the central posterior portion of the thalami optici
and the third ventricle.

! This fact had already been observed by Prof. Braune before I began m
injections. i



Secondly, the so-called sinus longitudinalis inferior (s. fal-
ciformis inferior), aithough always pictured, is of compara-
tively rare occurrence.

In seven adult brains examined for this, only twice was
any trace of it to be found even where the more difficult
bend in the vena Galeni was well filled.! It is not difficult
to make an artificial sinus by thrusting a small sound
through the forward end of the sinus rectus, and then
pushing it on between the layers of the falx cerebri.

In the feetus there is usually nothing of the kind to
be found, but inasmuch as the feetal dura is more vascular,
there lies, often and naturally enough, some irregular vein
near the lower edge of the falx cerebri.

Amongst five or six feetal duras examined, there was
not one where this sinus was well marked.

Trolard (/. ¢., p. 261-2), has a considerable to say about
this part without, however, enlightening one very much.
He had observed anastomoses connecting the two longi-
tudinal sinuses. He lays great weight upon a possible
substituting action in consequence of this, or, more fully
expressed, in case of obstruction to the circulation in the
sinus rectus or s. lateralis, the vena Galeni would still have
a way of discharging.

This is most assuredly pure fancy. Such very rare
anastomoses, for one finds them occasionally pictured
elsewhere (¢. g, in Heitzmann’s atlas), may possibly have
a very different—viz., embryological significance (see
below). Certain veins will soon be described, which
take a course similar to this so-called sinus. Knott says
that'in three of his cases, where there was but a very
small longitudinal sinus, its usual tributaries turned down
between the layers of the falx cerebri to the inferior sinus.

1 Since then 1 have examined between ten and fifteen in this respect,
with the result of finding it fairly indicated in one.
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In two cases, the straight sinus received the termination
of the superior longitudinal, which did not groove the
occipital bone for the last inch of its course, but turned
a little forwards and downwards likewise between the layers
of the falx.

Here belongs also a quotation of Luschka's from Portal, referring to the
consort of Louis XV. After suffering for years from headache, she died of
general dropsy. The autopsy showed a completely obliterated and partly
ossified superior, but a wide inferior longitudinal sinus.

The sinus rectus extends in full size, to just in front
of the mouth of the vena Galeni, and then ends ab-
ruptly (Figs. 1 and 2).

The opening through which this vein enters is a slit
looking downwards and alittle forwards. This slit or portal
passes longitudinally through the tentorium cerebelli in
its median line. It begins directly back of the point where
the under edge of the falx cerebri, and the: front edge
of the tentorium meet. It starts therefore right behind
the point of the incisura tentorii. Thus a strong band
is formed across the front end of the cleft, which pre-
vents its gaping. In situ the slit is narrow and antero-
posteriorly about one-half cm. long. On drying the
tentorium, or cutting it out and pulling at its two wings,
the opening gaps much wider than in the natural state.

The name vena Galeni appears to be now limited to the
short common vein-trunk next to the sinus rectus. This
trunk has, according to Quain-Hoffmann (A4naz. Ed.,
1878), a length of about 1 cm. and breadth of 6-8 mm.
Luschka gives its length as 8 mm. and breadth as 5-6 mm.,
and says it is often divided internally into two halves by a
longitudinal septum.

Near its mouth, however, it is wider antero-posteriorly,
and at its origin wider from side to side, so that the meas-
ures of breadth quoted can be considered only very general
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and are, I think, too large. The vena Galeni receives no side
branches, and its inferior or peripheral end arises from two
veins, the vene cerebre internae, dextra et sinistra (Fig. 1, cc).

Each of these veins may be considered as consisting of
two portions, of a posterior bent portion (portio curvata)?
extending from the glandula pinealis to the sinus rectus,
and of an anterior straighter part (portio recta), running from
its origin at or near the front end of the thalamus opticus,
between the two thalami to the glandula pinealis. The
two curved portions are at both ends together, but in their
middle part they diverge 0.5-1.0 cm. They receive laterally
many large branches. The straight portions, on the other
hand, receive but few and small additions in their course.

The vein-trunks taken up by the curved portions are
(Figs. 1 and 2):

1. Vena cerebelli superior.

2. Vena occipitalis interna.

3. Ramus corporis callosi posterior externus (new).

4. Vena basilaris Rosenthali.

5. Rami corporum quadrigeminorum.

These last are taken up either by the vena cerebelli supe-
rior (1 above) or by the main trunk.

6. Vena cornu posterioris and the vena basilaris adjuncta
(both new).

1. The vena cerebelli superior media (Fig. 2, Z), more often
single but occurring occasionally on both sides, empties into
one respectively both of the main veins just before their
ending in the vena Galeni. This vein arises from many
little branches in the pia on the surface of the cerebellum,
runs forward, settles often a little into the fissure between

cerebellum and crura cerebri, receives several branches

1 Since these two parts as such have never before been described, the
terms portio curvata, and in opposition thereto, portio recta, are here used.
It will presently be shown that this division into the two parts specified is
of considerable importance.
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which come out at this point, and in its farther course takes
up some little veins from the crura cerebri on both sides,
whereupon it ascends perpendicularly to its termination. It
collects the blood, therefore, from the upper and front parts
of the cerebellum, besides taking up, in many cases, branches
from the corpora quadrigemina. According to Henle, it
sometimes empties directly into the sinus rectus.

2. Vena occipitalis interna (vena cerebri posterior infe-
rior, probably the rami posteriores superficiales of Rosen-
Ehall) Sl cto /7

There is one such vein present on each side. It has a
thickness of 1-2 mm., and starts from the fissura collateralis.
It is made up from the bottom and sides of this fissure, and
from the central part of the under surface of the occipital
lobe.

3. Vena corporis callosi posterior externa® (Figs. 1 and 2, g).
These do not seem to have found any notice heretofore.
They are small trunks, one on each side and the only ones
that empty on the concave or front side of the portio cur-
vata. They come down around the splenium corporis cal-
losi, and lie in this part of their course close beside or in
front of the vena Galeni, between it and the splenium.
Their origin is near the middle of the corpus callosum,
and upwards as far as the fissura calloso-marginalis. They
then course posteriorly in the pia mater at each side of the
bottom of the great longitudinal fissure.

These veins take up about the same tract that was pre-
sumably attributed to the sinus longitudinalis inferior.

4. Vena basilaris Rosenthalii (vena cerebri inferior).2 Figs.

! It is assuredly more rational, here and at the anterior end of the corpus
callosum, to speak of external and internal to the corpus callosum than, as
was the custom so far as these veins have been described in the past, to
speak of superiors and inferiors, for as well anteriorly as posteriorly the
so-called superiors begin above but end below.

* Vena basilaris is most certainly preferable to vena ascendens, a term
which has been applied to this vein, since it, as will be shown, often does
pot ascend at all, but is in all cases a basal vein,
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1 and 2, ¢ This vein was first specially described by Ros-
enthal, after whom it is often named. There is one on each
side, but the extent of its territory is very variable. We
will first describe it in the largest extent in which it occurs.
These two veins are the strongest contributing branches of
the vena cerebri interna. As above indicated, the interna
separate somewhat from one another laterally in their bent
portion. A little back of where they are farthest apart the
vv. basilares empty. Each joins itself so to the outer side
of the curve that it represents more nearly a direct continu-
ation of the posterior portion of the curve than the vena in-
terna itself, and it is, moreover, frequently of about equal
size. They form, by the union of many branches, near the
inferior end of each Roland’s fissure, opposite the substantia
perforata anterior, and run along the base of the brain back-
wards across the crura cerebri, then upwards through Bis-
chat’s fissure to their destination back of the corpora quad-
rigemina. One can get sight of this vein on the base of the
brain by pulling the edge of the temporal lobe a little to
the side. They are external to their respective optic nerve
at the point, back of the chiasma, where they crossit. These
collective branches may well be termed ven@ anteriores basil-
ares.

Of these the most constant in their occurrence are:

a. Vena foss® sylvii.

b. Rami perforantes.

¢. Venea lobi anterioris inferiores.

d. Ramus olfactorii (new).

e. Vena callosi anterior externa.

a. The vena fosse sylvii! is usually the largest of
these, and thus represents the continuation of the vena
basilaris. It lies at the bottom of the fissure, covered up,

1 In regard to confusion in the use of the terms vena fossz Sylvii, vena
cerebri media, and vena anastomatica magna, see p. 38..
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except near its termination, by the front edge of the tem-
poral lobe, and sometimes consists in its upper part of two
principal branches. It arises in the region of the island of
Riel from a great number of little branchlets coming from
all directions. Now and then it takes up little twigs from
the surface of the temporal and frontal lobes. Some of the
perforantes pass, as a rule, to this vein; indeed, there is
often a group of perforating veins a little separated from
the others and coming from parts of the medulla behind the
vena fossa sylvii.

b. The perforantes are small, very variable in number,
and take a straight course. They originate in the inner
ganglia, especially corpus striatum and nucleus lentiformis,
a few, however, coming from parts in front of these. They
can be followed 2-3 cm. and then gradually branch off.
Here they lie close to the radicles of the vena cornu ante-
rioris presently to be described, and yet without any ob-
servable anastomoses.

¢. Rami lobi anterioris inferiores. These are from the in-
ferior surface of the frontal lobe. One such vein, lateral to
the olfactory groove, is frequently more developed, and
may empty directly into the vena fosse sylvii. The rami
collect from the pia of the region mentioned quite as the
venz superiores do on the upper surface of the brain.

d. Ramus bulbi olfactorii. This is a tiny branchlet in the
olfactory groove, very constant in its occurrence and de-
monstrable as far as the bulbus olfactorius.

e. Vena corporis callosi anterior externa. This takes
very nearly the same path as the arteria cerebralis anterior.
It is too small and uncertain to be well compared to the
artery, and its distributions is to a much more limited area.
The vein comes around the genu corporis callosi to the base
of the brain, where it passes before the chiasma to the vena

basilaris. The two veins—right and left one—are usually

™
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of unequal size, but communicate with one another. This
has been compared to the commissure between the two an-
terior cerebral arteries, but the venous communication is
far from being as well marked. The two veins may unite
before the chiasma and pass to one of the vena basilares ;
even then there is one or more connections in front of the
chiasma with the basilaris of the other side. This vein re-
ceives branches from the opposed surface of the anterior
lobe—. e., from the longitudinal fissure in its anterior third,
and from the corresponding part of the corpus callosum.

Rosenthal speaks of a vein, and Trolard of small veins,
back of those just described, in other words, between these
and our posteriores of the same name. Such intermediary
veins came from the middle or front part of the corpus cal-
losum and neighboring convolutions, and passed to the
front end of the sinus longitudinalis inferior. These prob-
ably occur only when such a sinus exists, which has been
shown to be very inconstant. Among the adult brains ex-
amined for them, but one had these veins appreciably de-
veloped.

The basilaris, from the anterior perforated space on, re
ceives several small vessels from chiasma, hypophysis cere-
bri, substantia perforata posterior, crura cerebri, etc. These
anastomose freely with each other and with those of the
other side, thus making a network over these parts, which
communicates in front with'a small network before the
chiasma and posteriorly with that over the pons. This
connected network is not interrupted by sulci, as it is over
the rest of the cerebral surface. In fcetal brains, however,
the pia does not pass down as far into the sulci, and a some-
what similar appearance is presented by the whole surface.

At least one accessory branch larger than the others
comes out of the substantia perforata posterior. The larg-
est branch to the basilaris in the remainder of its course is
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one from the inferior end of Bischat’s fissure, respectively of
the inferior horn of the lateral ventricle. There are often-
times little veinlets coming from the inferior surface of the
temporal lobe, external to the lower end of the said fissure.
But the main branch is larger than these—about the size of
a knitting-needle—is very constant in its occurrence, and
comes from the middle cornu of the lateral ventricle. Since
this vein has never before been described, I have called it
vena cornu inferioris. In previous anatomical descriptions
it has been stated that the vena basilaris sometimes receives
branches from this vicinity. Only in Trolard’s article (see
below) is there a probable reference to the v. cornu in-
ferioris under “ une petite veinule aw plexus choroide.” But
this vein, as will be shown, does not have its chief origin in
the plexus choroideus, but in the cerebral substance itself.
It corresponds, evidently, to the arteria choroidea, which,
according to Heubner, comes from the arteria fossa sylvii
or carotis cerebralis.

The district belonging to this vein is variable. Some-
times the vessel begins far back in the posterior cornu of
the lateral ventricle. It often receives branches in the
vicinity of the thalamus opticus, which come a distance of
several centimeters from the medullaris lateral to the thala-
mus, or it may at the same point receive branches from
above.

The said vein receives very numerous accessions along its
whole course, be that shorter or longer. These are mostly
lateral shoots coming out of the brain matter. The vessel
itself lies usually on the outer wall of the horn, as far as the
lower end of the same, where it passes around to the front
wall. Here it takes up several little twigs from the adja-
cent parts of the brain, especially those in front of it, and at
length passes back and inwards to the vena basilaris. Henle

says that the vena choroidea (an accessory of the vena in-



tima cerebri) anastomoses with the external veins at the an-
terior end of the lateral horn. Probably this would be with
the v. cornu inferioris just described. Such anastomoses at
the lower end of the horn seemed in several of the present
cases to exist, but were in no one of them so well injected
as to be demonstrable.

The basilaris as it crosses the crura cerebri receives many
little veinlets. One, however, is somewhat larger. It lies
on the outer surface of the crus, often in a shallow groove,
and comes from the cerebellum (flocculus). All these collect
blood from the vicinity of the crura cerebri.

5. Rami carporum quadrigeminorum, azygos conarii, etc.,
from the conarium and corpora quadrigemina, as shown by
Rosenthal. They empty, as noted above, either directly into
the portio curvata of the vena intima, or into the vena cere-
belli superior. They originate in a plexus of fine veins on
the surface and vicinity of the corpora quadrigemina. This
plexus appears to be in connection across the crura cerebri
with the network on the base of the brain described above.
In other words, while it belongs to the general venous net-
work of the pia, it belongs more strictly to that part which
is stretched out with but few interruptions.

6. Vena cornu posterioris (Fig. 1, ¢), to which may be reck-
oned the occasional vena basilaris adjuncta. These may be
in part what Rosenthal designated as rami plexus choroidei
posteriores.

As a rule, though not very constant, there is another large
vein tributary to the vena intima cerebri. It approaches
the main trunk laterally, and lies in about the same plane in
which it empties. It arises chiefly in the posterior horn, a
minor part, however, comes from the medullaris, anterior
and lateral to the cornu ammonis. The main trunk often
begins in the substance back of the tapered out end of the
posterior cornu, and runs forward just under the ependyma



in the wall of the horn, taking up tributaries from the
medullaris all the way along. Its radiate branches are pre-
parable nearly to the gray cortical layer. Across the pos-
terior end of the thalamus opticus, any branches which may
so far have kept separate, approach and unite with smaller
ones which often come from the cornu ammonis and adja-
cent parts. The extent of distribution of the vena cornu
posterioris and of the vena cornu inferioris seems to be com-
plementary. Where the one vein is more markedly devel-
oped, the other will be correspondingly less so, and wice
versa. Sometimes, however, there occurs a kind of inter-
mediary form, which might be named ramus basilaris ad-
junctus. In these cases a vein trunk either comes from the
inferior horn to the vena cornu posterioris, or passes through
the middle of Bischat’s fissure to the vena basilaris itself.
This branch may be quite large, and originates in the upper
part of this cornu. The termination of such a vein is shown
on the left in Fig. 1.

To turn back now to the internal veins in the strict sense,
with which certainly some of those already described are to
be classed. These veins do not all lie in the same plane, al-
though it may appear so in an illustration.

The veins taken up by the portio recta, beginning at the
posterior end and reckoning forward, are :

1. Vena callosi posteriores interne (new).

2. Vena pedunculi cerebri. (Ramus thalami optici pro-
fundus.)

3. Rami thalami optici ; vena lateralis directa.

All of these little veins empty at a right angle to the cur-
rent.

1. The branches from the corpus callosum (Figs. 1 and
2, /) are very small, and but two or three in number at the

point where they emerge from its substance. They often



combine with other little veins from the thalamus, and
empty as one trunk into the vena intima. These veins are
specially destined for the splenium corporis callosi.

2. Ramus thalami optici profundus (Rosenthal) Fig. 1, 7.
This is usually represented by one trunk on each side, but
sometimes there are several. It begins, as described by
Rosenthal, down about the crus cerebri, makes its way
through the thalamus upwards and inwards, and joins the
portio recta at about its middle point. It approaches from
beneath in such a way that it is but too easily overseen.

3. Rami thalami optici, etc. (Fig. 1). In number, size,
and position, these veinlets are very irregular. They may
even be entirely wanting, or run to the more anteriorly sit-
uated veins, or indeed to the above described vena cornu
posterioris. In Fig. 1, 7, there is one of the veins at the
left much larger than the others, and about which more will
be said. This particular one might be termed Vena later-
alis directa.

The rami thalami optici start to some extent from the
thalamus, but chiefly from the medullaris beyond the thala-
mus, and ‘then run across, or a trifle imbedded in it, to the
main vessel.

The beginning of the Vena intima cerebri.

At the front end of the thalamus opticus, several veins
(Fig. 1) unite to form the said trunk. In general there are
two clusters of veins from different directions - an anterior
one between the septum pellucidum and the corpus stria-
tum, and a lateral one between the striated body and the
thalamus opticus. The corpus striatum is always very rich
in veins. Many of the said branches come from that
alone ;: others of considerable size come from the roof of
the ventricle and pass across the striated body.

A deviation from former descriptions, and even a certain



asymmetry, is noticeable in the veins of this region. The
various writers have clung fast to a vena reflexa lateralis
(s. vena terminalis). It is represented as a continuation of
the vena intima cerebri, bending around the front end of
the thalamus and (traced peripherally) running back under
the stria cornea between corpus striatum and thalamus to
the lateral horn of the ventricle. Such a course would be
more or less parallel to the vena choroidea. Although this
may occasionally occur, it is far from being the rule. Many
times a small branch does start some way back, but not ex-
actly in the specified groove, the rather on the outer edge
of the ventricle. This vein or branch in about an even
number of cases reached not more than half way back to
the inferior horn.

The asymmetry in the cases examined consisted in this:
that either the vena lateralis ventriculi (so-called vena reflexa)
on the left side crossed over the anterior third of the thala-
mus to about the middle of the portio recta, and that it
therefore united more posteriorly with the vena anterior
ventriculi to form the portio recta than the corresponding
vein on the right side; or there was on the left side a second
strong vessel farther back. This latter has already been
mentioned above as vena lateralis directa. Whether this
relation—viz., a straighter course and perhaps larger size on
the left side—would prove to be constant in a larger number
of cases, can scarcely be asserted. Still, so much is sure,
@ that the so-called reflexa does not always bow around the
front end of the thalamus, and ?that the two laterales,
even in the same brain, are not symmetrical. Moreover, the
rami septi pellucidi, so-called, are at least falsely named,
since they come only to a very small extent from the sep-
tum, and sometimes do not so much as lie upbn e,

The radiating veins and their branches, which go to make
up the vena cerebri intima at its anterior end, may be classi-
fied as follows:



1. Vena choridea.

2. Rami carporis striati.

a. Vena lateralis ventriculs. o
(new).

4. Rami laterales anteriores
(new).

5. Vena medullares superi-
ores (these run in part to No. 4)
(new).

b. Vena anterior ventriculs. - B is tun i
(new).

7. Rami septi pellucidi et

rami callosi anteriores inter-

nae.

a The vena lateralis never receives more than small shoots
from the thalamus, and such but rarely.

1. The vena choroidea (Fig. 1, /), empties into any one of
the veins laterally from the crura fornici. It takes a sinuous
course along the outer edge of the plexus choroideus of ap-
proximately double the actual distance. It begins in the
plexus of the inferior cornu, rises out of the horn and
bends forward and somewhat centrally over the thalamus.
Meanwhile, it receives a great many tributaries from the
plexus. These appear to collect blood from the surface of
the optic thalamus, as do the pia veins from the external
surface.

The similarity between the two is increased by the fact
that plexus and tela are processes of the external pia. It
would clearly be more correct to hold the vena choroidea
than the vena lateralis to be the continuation of the vena
intima.

2. Rami corporis striati (Fig. 1). Of these there are usu-
ally two or three larger and several smaller ones, which come
from the substance and surface of the striated body.



3 and 4. The vena lateralis, either as far out as the edge
of the ventricle or else close to the vena intima, is made up
of two trends of veins: first, a posterior one lying over the
tail of the corpus striatum, rami laterales posteriores;
secondly, an anterior trend running near the outer edge of the
anterior horn, rami laterales anteriores (Fig. 1.) On following
these into the medullaris, one finds a host of branches, some
from the medullaris above, from the roof of "the ventricle,
etc., others arising from parts below, which may be followed
down 2-3 cm., and still others aimed straight out towards
the surface. Posteriorly they seldom reach as far as the
entrance of the inferior cornu. But many of the anteriores
reach far out through the anterior lobe, nearly or even quite
to the corticalis. '

Taken together, therefore, the branches of the vena later-
alis are distributed upwards and downwards, outwards and
forwards, in part even to the gray cortical layer.

0. The vena anterior ventriculi (Fig. 1, 0) unites with the
lateralis occasionally opposite the crura fornici, but often far-
ther back. The name and the vein as here described are new.
It presents a single, very constant trunk of 1 cm. or more in
length. It is formed by the union of the two vena cornu
anterioris, and merges with the vena lateralis to form the
vena intima cerebri.

5. Rami medullares superiores (Fig. 1, ##). There are
usually two or three of these which lie across the corpus
striatum. These and the smaller ones from the rami later-
ales anteriores are scattered out through the medullary sub-
stance as far as the cortical layer.

6. Vena cornu anterioris (Fig. 1, p#). There are usually
two on each side, which by their union form the vena ante-
rior ventriculi. They start from the farthest corner of the
anterior horn, the front contour of which they follow
around to the septum lucidum, where they unite as stated.



They run almost parallel, one a little above the other, and
both imbedded under the ventricular ependyma.

Occasionally, however, they cross over the front part of
the striated body, likewise in or beneath the ependyma. As
regards direction they form, in connection with the vena
anterior ventriculi, the most direct continuation of the vena
intima.

These veins rarely receive any additions from the corpus
striatum. The most of their tributaries are distributed for-
wards and downwards, only a few upwards. An innumera-
ble mass of branches meet together at the outer end of the
anterior horn ; others add themselves to the veins in their
farther course. These come in pretty straight courses from
the periphery, and are demonstrable everywhere in the
lower part of the anterior lobe, nearly to the gray cortex.

7. Either to the vena anterior ventriculi directly, or to
the vene cornu anterioris, run several tiny branchlets from
the substance of the septum and adjacent part of the cor-
pus callosum. These, and these alone, deserve the name
rami septi pellucidi, resp., for a portion of them, rami cor-
poris callosi anteriores internae.

111. Veins of the base of the brain.

The veins at the base present no single uniform system
like that of Galen or of the superior veins. They have
already been treated of in part under vena basilaris Rosen-
thali.

They present a great many irregularities in course and
termination. It is customary to include most of the cere-
bellar veins in this division. There are, however, three
points on each side, towards which, to a certain extent, all
these veins aim—viz. :

1. Middle of the sinus transversus.

2. Region of the flocculus or front end of the sulcus
magnus horizontalis of cerebellum.



3. Inferior end of the fossa sylvii. But at any point of
the basal sinuses small veins seem occasionally to termi-
nate.

1. Seemingly constant are the veins from cerebrum and
cerebellum, which discharge near the middle of the sinus
transversus—uviz. : ‘

a. Venz occipitales laterales.

b. Venz cerebelli laterales.

a. These are surely identical with Trolard’s “ veines cére-
brales latérales et inférieurs.” They are usually united to
one trunk before they reach the point, where, passing back-
wards, they perforate the sinus wall. Some small branches
come from the inferior surface of the occipital lobe. These
latter carry off thie blood from the tract external to the vena
occipitalis interna, which empties into the vena intima cere-
bri. The chief trunk of the vena occipitalis lateralis lies,
however, in the direction of the upper end of the fossa
sylvii. Anteriorly it receives some smaller branches from
the temporal region, and posteriorly some larger ones from
the occipital lobes.

b. The vena laterales cerebelli are smaller, and lie, of
course, below the tentorium cerebelli. They often empty
into the sinus transversus at the same point as the just de-
scribed Vv. occipitales. Trolard also makes a similar state-
ment. They come from the adjacent parts of the cerebel-
lum. Mention should also be made here of the occasional
though far from constant occurrence of one or more venae
posteriores cerebelli emptying into the sinus transversus.
They ascend from the posterior surface of the cerebellum
and end in the sinus, laterally from the torcular Herophili.

2. Vena flocculares (zew).

Here we come into the territory of the vena basilaris.
It often occurs that this latter vein does not take an

upward course to the vena intima (Galen’s system), al.



though this is the only course heretofore ascribed
to it, but after receiving the v. cornu inferioris, or indeed in
some cases consisting of that alone, it strikes downwards
on the respective crus cerebri, and empties with the venz
flocculares on the base of the brain. In this case it takes
the path described above (p. 29) for the ramus cruris cerebri, a
tributary of the basilaris when the latter takes its more
usual course. It is probable that the just mentioned veinlet
communicates regularly with the venz flocculares,! and
also that, when the basilaris takes the lower course, it
still communicates with the vena corpora quadrigemina
by means of small but constant posterior branches. But
whatever course the basilaris takes, several cerebellar veins
unite in the vicinity of the flocculus, and empty forthwith
into one of the petrous sinuses. These veins come chiefly
from the sulcus magnus horizontalis, where they collect
a great number of side shoots. There are also smaller
branches from the region of the medulla oblongata, the
pons, etc., on all of which parts they are the outlet of
the venous pia-net. Smaller veins from the pons may empty
independently, and then even into other sinuses.

3. Veins which direct their course towards the lower end
of the fossa sylvii.

The description of the basilaris, as given on p. 25, holds
for something like half the cases, but for the other half
it does not hold or only in part.

In six out of the ten vena basilares examined, the Vv.
basilares anteriores terminated in some one of the sinuses
of the base, either at the end of the fossa sylvii im-
mediately in a branch of the cavernous sinus, or after
uniting and taking up the vena cornu inferioris, they
emptied as the real vena basilaris, beside the flocculus.

The ven® anteriores discharge in the first case with

1 An observation of Trolard’s (see note to p. 42) corroborates this.



the vena cerebri media. This vein does not lie so deep
in the sulcus as the vena fossa sylvii, and is moreover
occasionally double—i. ¢., there are then two parallel veins
lying close together, one taking up anterior branches, the
other posterior. It begins about the upper part of the
fossa where it gathers branches from all directions, and
collects along its course many tributaries from the temporal
and frontal lobes (rami superficiales lobi temporalis et lobi
anterioris).

Where this vein is double, the anterior one of the two
may take up the vena basilares anteriores and empty into
the external prolongation of the sinus cavernosus (sinus
spheno-parietalis, s. alee parvae), while the posterior one runs
backwards in the dura beneath and around the temporal
lobe to the middle of the sinus petrosus major. This latter
is the same course that the whole vena cerebri media takes
in many cases, as Trolard rightly says.

It would appear as though the terms vena fosse sylvii and
vena cerebri media were used as identical. While an exact
discrimination between the two is, it must be acknowledged,
not always possible, still the name vena cerebri media is de-
cidedly more applicable to the superficial vein just described
and the term vena fossa sylvii should be restricted to the
deeper lying vein which usually goes to the basilaris. The
two are more or less complementary in size, territory, and
even occurrence, sometimes one being wanting while the
other is correspondingly larger. Trolard found the vena
cerebri media (called by him /a grande veine anastomotique)
twenty-five times amongst thirty subjects, whether on both
sides, or only on one, he does not say, although the two
sides of the same brain may differ in this regard. Some
small veins from the chisama, pituitary body, tuber cinerium
and infundibulum have been described as tributary to the

sinus circularis Ridlei.



The veins of the cerebellum, classed together, show the
following. They may empty into the numerous sinuses of
this region at any point, as was specified above, for all the
veins of the base. Arranged according to the part where
they originate, there are:

1. One or two vena cerebelli superiores mediae (p. 23, 1),
which go to the véna intima cerebri. Here belong also any
smaller veins which end directly in the sinus rectus, into
which, as already noted, the vena cerebelli superior is said
to occasionally empty.

2. The floccular veins (p. 36, 2).

3. The vene laterales et posteriores, which run to " the
sinus transversus (p. 36, 0).

These veins have all been described above. Certain other
smaller cerebellar veins, lying in the vicinity of the foramen
magnum, are mentioned by some anatomists. The oécipital
sinus connects with the vertebral veins by means of the two
condyloid foramina (Harrison, Anat., 1855,) as also with the
subcutancous veins of the upper cervical region (Luschkas
etc). The'two small, central spinal veins, as given by
Krause, divide and scatter at their upper end—u. ¢., beneath
the calamus scriptorius, each side of the median line on the
base of the fourth ventricle.

Oegg’s work,  Untersuchungen neber die Anordnung und
Vertheilung der Gefdsse in den Windungen des fkleinen

Gehirns, Aschaffenburg, 1857, was not accessible to me.

Langhan’s theory (¥Virch. Archiv., vol. 1xxxv.)—which has not, so far as
I am aware, met with much favor—-that syringomyelia of the superior end
of the spinal cord sometimes results from hindrance to the venous discharge,
would necessitate the assumption that the blood in the upper part of the
central spinal veins flows toward the brain and into its sinuses. He gives
in corroboration several cases of his own observation where tumors in the
vicinity of the fourth ventricle, pressing strongly down against pons and
medulla oblongata, have apparently led to this condition.

Sanders quotes from Richardson a case of attempted suicide by hanging,
resulting in death three days later, where an extensive effusion was found



in the cerebral ventricles with a most intense congestion of the cerebrum,
presumably venous, while the cerebellum was scarcely affected. This would
indicate a certain independence of the blood-discharge from the cerebellum,
and perhaps to some extent from the near, so-called vital centers, secured
by the communications between the occipital sinus (sin. circularis foraminis
occipitalis) and the spinal and nuchal veins.

COMMUNICATIONS.

I. Between dural and cerebral veins.

From the description of these veins already given, it is
evident that a communication between these two sets occurs

within the cranial cavity. This is accomplished in quite an
extensive manner by means of the sinus longitudinalis.

All writers agree that the vena meningea media commu-
nicates with or empties in part into the vena cerebri media
resp., the lateral prolongation of the cavernous sinus (sin. ale
parve), which also receives the vena diploica anterior
(Luschka) and Hyrtl’s vena ophthalmo-meningea; that on
the other hand the remainder of the v. meningea media
passes through the spinous or the oval foramen to the max-
illary or pterygoid plexus (See, Hyrtl).

Further, Knott says ‘‘ An additional tributary to the cavernous sinus, in
the form of an emissary vein passing through the canalis rotundus of the
sphenoid bone in company with the superior maxillary nerve, has been de-
scribed by Nuhn.” He (Knott) has seen this twice, both times on the right
side. He also refers to Nuhn’s description of a pair of veins communicating
with the middle meningeal veins,and which, after passing through the fora-
men ovale and forming a plexus around the commencing portion of the
inferior maxillary nerve, terminate in the venous plexus of the infra-
temporal fossa. Knott found these veins in eighteen cases on both sides.
In six other cases there were two veins right and one left; in four the
condition was reversed ; in eleven a single vein on each side ; in five there
was no vein on one side, three of these being on the right.

From all this it follows that there is a communication at
the base of the temporal lobe between dura and pia veins.

Finally, Langer has seen “ veins which leave the brain in
the vicinity of the parietal bone, so that thereby a connec-
tion is produced between hemisphere and dura-capsule far



away from the sinus.” Such are, however, unusual—prob-
ably of pathological origin.

With regard to the arteries we find, on contrasting them, that any com-
munication between those of the dura and those of the pia and brain proper
is far from certain. Heubner (Z ¢., p. 172) says that ‘‘ the territories of the
arteria meningea media and of the cerebral arteries must be considered as
absolutely independent of one another.”

On the other hand Langer, in his still more recent work, describes one or
two meningeal branches of the arteria cerebri anterior, which anastomose in
the falx cerebri with some from the meningeal artery, and also with others
which accompany the superior cerebral veins as they spring over to the dura
near the sinus longitudinalis.

These two, Heubner’s and Langer’s, seemingly coutradictory statements
can perhaps be harmonized, inasmuch as Langer drew his descriptions from
infantile and young subjects, while Heubner’s injections were on adult
organs, and, as we have indicated (p. 19), the infantile brain, and espe-
cially its envelopes, are more highly vascular than are those of the adult.
So much can be safely stated, that the arterial communications, if they exist
at all in the adull, are far less pronounced than are those of the veins.

IT. Communications between the cerebral vessels them-
selves.!

Expressed in general terms there exist very numerous
anastomoses between all the superficial veins, but not be-
tween the strictly internal veins. From this there arise two

great classes :
A. Class of superficial or pia veins.

B. Class of internal veins.

A. The superficial or external vessels.

On injecting a solution of Berlin blue, or, still better,
Pansch’s material, into any convenient superficial vein, it is
seen that the small vessels form a complete net in the pia,
freely anastomosing everywhere on the surface.

The words of Heubner (/. ¢., p. 174) in regard to the sur-
face arteries are quite as applicable to the veins of the same

1 It is asserted on the authority of Schroeder, v. d. Kolk, that a passage
of arteries over to veins occurs within the pia itself, so that all the blood
brought by the arteries to the pia does not have to traverse brain substance.
Thus they may act as a safety valve when the arteries are overcharged, for
it is also asserted that these communications have been observed to dilate
and contract. Any very prominent part, however, cannot be assigned to
them.



— 42 —

tract: “ Thus the chief branches end in a way in a com-
municating canal system [of the pia], a kind of reservoir,
which is spread out in the shape of a tubular net over the
whole surface of the brain.” Duret, it is true, found but few
arterial anastomoses in the pia; but Deeke seems to sub-
stantiate Heubner. The abundant communications be-
tween their finer branches, according to the latter (p. 195
/. ¢.), suffice, in case one of the arteries becomes impermea-
ble, to supply its territory from the adjacent ones. As
soon, however, as two main artery trunks on the same side
become impermeable, the anastomoses no longer guarantee
a sure compensation.

Unless the conditions were more favorable, a similar com-
pensation in the venous circulation by means of the finest
~veins could not occur, for the circulation in them is impeded
by two factors :

1. The far greater thinness of their walls and consequent
tendency to collapse or rupture.

2. The absence of any considerable pressure in the venous
current, a desideratum if a collateral circulation is to be es-
tablished.

That they may stand upon a like footing with the arter-
ies, they must have larger communications in sufficient
number, and this is, in fact, the case. Not only the abund-
ance of large anastomoses, but also the greater number of
venous trunks in comparison with arterial, serve the same
end.

The vessel, called by many authors vena anastomotica
magna,! which acts as collecting vein, and also forms a com-

! Trolard has attempted to give this vessel an altogether unwarranted
significance. At the same place, however, he has something to say of in-
terest here: ** Au moment ou elle [z. ¢., la grande veine anastomotique,
corresponding to what in this work is called vena cerebri media] quitte la
scissure de svlvius pour