ERCatE REFERENCE HANDBOOK OF THE MEDICAL SCIENCES.

Brain.

median surface of the hemispheres as far as the super-
callosal fissure. There may be a slight interval between
the frontal set and the others, or a smaller vein may
here occur; otherwise they are all fairly equidistant.
There are usually six to eight large trunks on each side.
These veins tend to empty into the sinus in pairs. This
is less marked in the frontal set. It is most easily demon-
strable in the feetus, owing to theabsence of Pacchionian
bodies, or thickening, adhesions, etc., at the border of
the convexity. The last pair ends in the sinus some 3 to
5 cm. before the torcular. The second or third pair from
the last may be somewhat larger in the others, and
then represent the so-called an ctic vein, the ugh its
size is quite as much due to rreater \\'_1{1[11_(»1: the
brain in this part. Although Lz says this vein runs
along the postcentral fissure, i probably ide 1l with
Kra{]_ 2 fetal rena sule centralis. Moreove s each

bral vein is double, also best seen in the feetus.

1G. 8§19.—The Vena Galeni. (From the

The two constituent veins are of unequal size, the larger
external one coming from the convexity, the smaller
inner one coming from the median surface (of hemi-
sphere). They may soon unite to one trunk, but ner-
ally, in their further course to the sinus, they lie side by
side within a common sheath, and do not lose their in-
teerity as independent conduits until about to open into
the sinus. Commonly some of the paired, as well as
their constituent double veins, are wanting to complete
the diagram.

The frontal set take a course very nearly at right
angles to the sinus, or the first of them may even run
caudad along the sinus before discharging. They usu-
ally spring over to the dura a couple of centimetres
away from the sinus. This point has since been more
carefully gone over by Mittenzweig. In 200 cases he
found 59 in which the presupr ebals (to only 9 in
which the postsupracerebrals) jumped over from the
1"'1-11';1(-]111(1'1(5. to the dura at 3 to 4 em. from the long sinus
~_thus favoring their rupture, as he thinks. Farther
along the sinus the veins take a more and more oblique
course until they at last run forward a distance of 3 or 4
ch., to discharge against the current. At the border of
the convexity, or farther out in the pia, the vein makes
the necessary bend to appre ach the sinus as described.
It then runs a short distance in the pia, becomes in the
feetus a free trunk for a further short length, and finishes
jts course in the dura.

‘A gain, the frontal set open at the lateral angle of the
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sinus, while the others open more and more at the side,
and the last quite at the bottom of the sinus, even com-
ing up a distance through the falx.

Toward their field of derivation these trunks pursue
an indifferently parallel course. In general, over the
cortical ar the finest veinlets are richly distributed
everywhere, from the bottom of the fissures to the crest
of the convolutions.

B. The Internal System, Tributary to the Tentorial
Sinus.—Along its course this mesal sinus receives only
unimportant, mostly dural, veinlets. At its commence-
ment there may be two affluents: (@) the falcial sinus: (8)
the vena Galeni.

(@) The inconstant faleial sinus also receives only dural
twigs in its course, but at commencement—opposite
the frontal borde middle third of eallosum—may take
up a small vein or veins coming from the frontal third
of the callosum, and from the bordering convolutions

he Brain,” etec.)

hkeric vein, and says that
the 1 to nding one branch
to either side. ca, was given by
Breschet to the |
b)) Vena Galeni his discharges through a slit in the
basal wall of the sinus, just caudad of the free border of
the tentorium. The name is now limited to the short (1
cm. long, 6 mm. broad) trunk from the union of the velar
veins to the sinus. Within, it is often divided by a longi-
tudinal se n.
ourse of Galen’s vein and that of the adjacent
1 of the velars is very peculiar. The vessels sink a
little after crossing the optic lobes, then encircle the
splenium, and become subtentorial before ending in the
sinus. The latter bears the relation thereto of a tangent
to a eircle (vide Fig. 819). 3
Galen’s vein does not usually receive any latera
arises from the union of the right and
reins. Each of these consists of two portions, a tern
bent part ( portio curvata, Fig. 820, ¢ ¢) from the conarium
to the vena Galeni, and a peripheral, or ccelian, straight
part ( portio recta) from the origin of these veins, opposite
the foramen of Monro. The two curved portions start
and end together, but midway diverge 0.5 cm. : they re-
ceive laterally many large branches. The straight por-
tions run parallel and adjacent, but receive only few and
small additions.
The affluents to the portio curvata are largely of cor-
tical origin; (1) v. suboccipitalis; (2) v. supercerebellaris;
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(8) v. callosalis; (4) v. subcerebralis; (5) vv. optici et
conarialis; (6) v. postcornualis.

1. The Suboceipital vein (Fig. 819, b) comes from the
collateral fissure and median portion of the suboccipital
surface of the cerebrum.

2. The Supercer lar vein (Fig. 819, %), oftener a single
trunk, but occasionally bilateral, empties into the main
vein near its termination, or even directly into the sinus
tentorialis. It starts from many little branches over the
dorsal surface of the cerebellum, the supervermis, and in
jts further course takes up small veins from the crura
cerebri, and at times also from the optic lobes.

8. The Callosal vein (Figs. 819 and 820, g) (first men-
tioned by Labbé, 1879, then independently described by
the writer in 1884) may be either single or bilateral. It
is a small but long v 1, and the only one emptying on
the concave side of the portio curvata. Ifs origin is near
the middle of the callosum, and dorsad as far as the cal-
losal fissure. It runs caudad at the bottom of the longi-
tudinal fissure, and curves around the splenium close to
Galen’s n. In animals (sheep) its size almost equals
that of Galen’s vein.

819, ¢) is a large vein, though
its derivative territory i ry variable. It forms by the
union of many branches—collectively termed Prebasal
Veins—opposite the preperforated space. The prebasilars
include the first five next followin

(1) The Precerebral vein takes nearly the same path, but
js too small and uncertain to be well compared to the
precerebral artery. Itsderivativearea is very much less.
It comes around the genu to the base, where it passes
before the chiasm to the subecerebral vein. The right
and left are usually of unequal size, but communicate,

ugh by an i rpificant branch compared to the

1 precommunicant. The two veins may also unite

before the chiasm and pass to one of the subcerebrals, in

which case there : or more slight connections in

front of the chiasm with the other subcerebral vein.

This vein receives branches from the genu and adjacent
median fronial surf 3

(2) The Olfactory is a tiny veinule, very constant, and
demonstrable as far as the olfactory bulb.

Subfrontals. One of th requently more de-
ped, and may empty instead directly into the Sylvian
or the medicerebral vein.

(4) The Sylvian vein, as shown by the writer, is dis-
tinet from and a variable complement of the medicerebral
vein (vide infra). It liezs at the bottom of the basi byl‘» Tan
fissure, covered up, except near its termination, by the
tip of the temporal lobe. It ar in the region of the
insula from a great number of radi ‘When the medi-

al is poorly represented., the Sylvian may take up
gs from the surface of the temporal and frontal lob
> of the vense perforantes pass, as a rule, to this vein.
There is here often a group of perforantes, separated from
the others and coming from the brain substance caudad
of the veins.

(5) The Vene Preperforante e small, very variable in
number, and take a straight course for a short dis
before splitting up. i
and adjacent frontal albal
those of the precornual veins, yet w
astomoses

(6) The subcerebral vein receives, in its cou
across the optic tracts and crura cerebri, several small
veinules from the chiasm, infundibulum, mammillary
bodies, crura, ete. These anastomose freely with one an-
other, and with those of the other side, thus makir
outstretched network over these parts which connect
on the one hand with a small network before the chiasm,
and on the other with that across the pons. This corre
sponds in general to what Labbé terms the inferior inter-
hemispheric veins. Frequently there are acc ry vein-
ules from the basal temporal surface.

(7) The Subcornual vein, in that it comes from the end
of the middle horn, is comparable to the prechoroid
artery. It is very constant in occurrence, but not in size.
Though connected with the choroid plexus of the medi-
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cornu, it originates in the cerebral substance, sometimes
even from the lateral wall of the postcornu, oftener op-
posite the caudad border of the thalamus, where branches
are received from the albalis lateral to the thalamus or
from other directions. In its course along the lateral
wall of the horn it receives many accessions, notably
from the cornu Ammonis, and as it curves around the
end of the horn several twigs from the albalis of the
temporal apex.

(8) Postperforant, at least one considerable veinule.
The post-perforating veins come, according to Hédon,
from the cinerea of the walls of the diaccele, and even
from the mesal surface of the thalamus. He also claims
that in the striate nuclei the perforating veins anastomose
with those going toward the cavities and Galen’s system.
He further recognizes the communications in the medi-
cornu between the choroidal and the infracornual veins.

(9) Crural branches, one in particular, can be followed
along the crus to the cerebellum.

5. The fine Conarial vein and variable Optic twigs often
end in the supercerebellar vein instead of directly in the
velar. They originate in a fine venous plexus over the
optic lobes and conarium, which appears to be connected
across the erura cerebri with the basal network described
above.

6. The Posteornual vein is variable, complementary in
derivation to the subcornual. It may arise in the albalis
near the tip of the occipital lobe, and then runs subepen-
dymal along the cornual wall. The parathalamic branches
above ascribed to the subcornual, and some from the Am-
mon’s horn, pass often in part to the postcornual. The
radiate radicles of this vein are traceable through the
albalis nearly to the cortex (Fig. 820, ¢, ¢).

There is frequently another vein intermediary between
(7) and 6, emptying into either the subcerebral or the post-
cornual.

The straight portion of the velar vein in its course
through the velum receives the following, all at right
angle

1. The Splenial veins (Fig. 819, f) are very small, and
but two or three in number as they come out through the
fornix. They often combine with thalamic radicles and
empty as one trunk into the velar.

2. The Thalamo-Crural vein, usually one on each side,
but sometimes multiple (Fig. 820, m, m). This begins
about the cerebral crus, makes its way dorsad and mesad
through the thalamus, and joins the portio recta at about
its middle point. It approaches the ventral side of the

, and hence is but too easily overseen. Neither 1
nor 2 runs any length in the velum.

3. The Thalamic veinules are very variable in size,
number, and position. They may even be entirely
wanting, or run to neighboring veins, e.g., the post-
cornual. These arise only to a limited extent in the
thalamus; they come chiefly from the albalis beyond,
running across or a trifle embedded in it. Where one of
these is specially large it might be termed the Trans-
thalamic

Opposite or toward the apex of the thalamus, the velar
vein is formed by the immediate or mediate union of
several small trunks. Most of these are in a cluster
coming in laterally between thalamus and striatum; the
latter nucleus appears much richer in veins than the
former. Of all but the first, the intraccelial course of
these veins is subependymal.

1. The Medicornual vein (Fig. 820, 7) takes a sinuous
course in the outer edge of the choroid plexus, of about
double the actual dists 2. Its membranous envelo
ment makes it a counterpart of the pia veins, and hence
the actual continuation of the velar, as held by Bell. It
begins in the middle horn, where it is said to anastomose
with the subcornual. It comes out of the horn with the
plexus, bends to follow the lateral thalamic border, and
ends in any one of the veins near the commencement of
the velar. Meanwhile it receives a multitude of radicles
from the plexus, and some that seem to come from the
surface of the thalamus.

2. The T®nial vein comes from the thalamo-striatal
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groove, beneath the teenia. Nevertheless it has few
tributaries from the thalamus. This short Il_-uuk is made
up by three sets of veinules: (a) Striatal. Of these

F1G. 820.—The Ccelian Ve

there are usually two or three larger and several smaller
branches, coming from the substance and wce of the
caudate, and p assing t e teenial trunk or to either of
the following: () A p trend of veinules, passing
along the outer (:L].;ili border toward the 1“'0 cornu, and
thence largely to the albalis of the fron 1ital lobe. (¢) An
opposite trend, directly caudad, a short distance along
the outer ceelian wall, ;md coming from the lenticular
nucleus. the internal and external capsules, and the
superimposed portion of the centrum semio :. Many
of these various albal radicles can be follow ed almost to
the cortex: their angles of union are acute.

3. The Paraseptal trunk (Fig. 820, ¢, 0). This short
vessel, with its two nstituent Precornual veins, is the
most direct continuation of the velar. Laterally it re-
ceives small Septal and Genual accessions. There are
usually two parallel precornuals ( p, 7). They come from
the extremity of the horn and r-)llu\\ its contour around
to the se pt1ﬁn or run in the adjacent border of the cau-
date, though they take up no important radicles from
that nucleus. Their multitude of radicles come from the
albalis in the basal portion of the frontal lobe, also de-
monstrable nearly to the cortex.
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4. The Superalbals (Fig. 820, n, n) are commonly two

small trunks that appear at the outer border of the ceele,
opposite the body of the caudate, cross the latter, and

empty tlnnn gh the tznial or para-
septal trunk. They come from
the ccelian roof, and the frontal
and parietal albalis dorsad of those
previously described.
C. Basal Veins (F
These do not constitute a system
in the sense of having a common
point of discharge—in fact, they
have already been deseribed in
part under Subcerebral Vein. Al-
though ey are quite Irreg
in termins n 1all veins
occasionally to end at ar
the basal sinuses—still
four frequent points of discharge:
(1) Cavernous a (sphenoids 11
sinus; (2) superpetrosal 1
middle of lateral sinus: (4) some
sinus about the foramen magnum.
yme small veins from the
pvtl.l.Jn ody and other struc-
tures about the sella t i have
been described as tributary to the
cire of Ridley. But lln
st vein dischar r
nt is the Medicerebre
1l vessel following I]n--
fissure. This should be
guished from the smaller though
complementary Sylvian vein ¢ ours-
ing at the bottom of the fis
The medicerebral is inclined to be
double, #.e., there are then two
parallel adjacent veins, one taking
up frontal branches, the other
only temporal. In this case one
1 INAY Teceive some of the pre-
basals above de 1 and empty
into the sphenoidal or the cavern-
ous sinus, while the other runs
meso-caudad in the dura across
the temporal fossa to the middle
of the superpetrosal sinus. This
latter is the course that the whole
medicerebral vein takes in many
cases, as Trolard rightly says: the
dural portion may be med the
Temporal Sinus; by one or two
lateral orific it communicates
with the medidural veins which it
Crosses.
harge of the subcerebral vein throug h the
vein of Galen, as given above, holds for about one-half
cases—not always alike on the two s jes. The main
trunk may be diminished by the termination of some f
1 ;mhlm constituents in the cavernous sinus or
rebral vein. Whether larger or smaller, the trunk
as often passes to a basal sinus (superpetrosal) by turn-
o ventrad instead of dorsad on reaching the cerebrak

OT MOTe I’t'-r' rebellar Veins from the flocculus region
( Floceular Vein) pass to the superpe trosal sinus. with Iln
subcerebral vein, \\ hen this terminates at the base; othe
wise they seem to connect with this by veinules (levr
the lateral surface of the cerebral crus Among the
cerebellar veins Hédon, referring to Merkel, mentions
one that “comes from the flocculus and empties into the
superpe trosal sinus. An important branch of ihis vein
rises from the interior of the cerebellum in the region of

the dentatum, receives also veins from the cerebellar

medipeduncle, and emerges with the peduncle under
the flocculus. The main trunk can acquire a very con-

siderable size when it receives a branch of the basilar

vein ” (precerebellar vein, Fig. 821).
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The Postcerebral Veins (Fig. 821, M) usually unite

mtn one trunk just at the point where, turning caudad,

they form an ampulla in the dura and enter the sinus.

is at the lateral border of the occipital lobe, opposite

the exoccipital fissure. These veins come in part from the

convexity, in part from the basal su > of the oc 11'11' al
lobe. The leuu»ru ngle or multiple; theirc
tive area i- at of the suboce .p“lll vein.
arge trunk from the

it receives varying te mpw.ll

hmn._lu s :mal larg ]
face. The Paracerebellar ¥ 1§ are —m:\]ng, than the ;\- yst-
cerebrals. but ofter empty oppos them, though. of
, subtentorial in or . They come from the lateral
portion of the cerebe Nlum. The very inconstant Postce
bellar 'l,,m one or more in nur r, terminate in the
r the torcular, or even in the tentorial.

u r small v
the bottom of lhu posterior fossa discharging into the
occipital s
veins,—supra-, -, Ppara- p-.w‘tr, and
tially distinct from the cerebral veins.
on —The ventro-mesal chain of myelic
continued cephalad on the ve
the oblongata to the furrow between this
and the pons, there connecting with a fine venous net-
work over the surface of the latter
(Kadyi). This plexus in turn also
s with the veins of the cere-
bellum and of the base forward.
sides i 1lar smaller ones,
there are in particular two constant
and considerable veins passing from
this plexus, one on =r side along
the trigeminal nerv 0 the sinus
petrosus (or cavernosus).

From the above-mentioned chain
on the ventral surface of the oblon-
gata, between the pyramids, there
frequently arises a little trunk (up
to 0.5 mm. or more thick) that joins
one of the hypoglo t bundles
and passes out with hro 1 the
precondyloid foramen—doubtless a
part of Luschka’s plexus venosus
hypoglossi.

The dorso-myelic chain of veins
is continued cephalad over the ob-
longata. From a constant mess
vein here a small veinule
the arachnoid, covering the
i na. Sometimes this adjoi
accessory nerve, and Kadyi thinks
it pr ybably Ll‘ﬂfi'[h‘- into the sinus
plexus about the foramen magnum.

GENERAL FEATURES OF THE IN-
TRINSIC VEIN ymmunications.
—In this regard the pia veins must
be distinguished from th of the
brain substance. In contrast to the
arteries, the pia veins communicate
freely, not only indirectly through
the sinuses, but everywhere on the

ace by a network of small ves-

as well as frequently by anas-

3 between I er  trunks.

The veins of the ¢ ity might

almost said to radiate from the

£ ure (horizontal Sylvian).

several of the larger ones

toward the middle of the

3 Of these, four may be

specified: (1) One of the frontal

supercerebrals (fronto-dorsad); (2)

the second or third from the last su-

percerebral (caudo-dorsad): (3) the

external trunk of the posteerebral b
(caudo-ventrad); 4, the medicere- 1at

21. —Veins of the Base (34 natural

flocenla

bral (fronto-ventrad). Or any two of these trunks may
communicate independently, e.g., the medi- and post-

cerebral veins by a large anastomo
temporal e (in al, of course ere are many
other connecting veins, not as markedly bridging the
fissures, however. The great anastomotic vein of Tro-
lard is No. (4) (medicerebral) when continuous with No.
(2). Labbé’s nlu-tm[n-L. includes also No. (3). Trolard
says it “sometimes tak gin at the side of the longi-
tudinal sinu l)ur oftener it forms I-}' I1I<‘ union of veins
t the middle part of convexity.” He
ountered it [\\un\ five time irty subjects Ac
cording to Labbé i ad of being with
g lw with the deeper
\ omoses
ath in the pl 1, In tween longitudinal,
1ous (sphenoidal or superpetrosal) si
i epting the pe s and

» smaller anastomose
part of the circle of Wil
ve area of the pia veins can
never be

The mt' m.;l 3 m must be separated into those veins
uniting in the eurved portion of the velar, and those
tributary to the straight portion. The former, as the
writer has elsewhere s 'n, have the following sets of

1 ’I‘he two -llit‘“ represent respectively the more
hese vein: 1 el and oblongata are largely after
B. ramus to olf: p G, ( .xuhf"nnm] ; D, precerebral ;

ular ; medie t—'l‘vhﬁl
temporal sinus to superpetr

al
subcerebral 2
s Iy L, 'nnwglossal:’ (to pree:

‘..nr!a! sinus) : N, p:u-acert'}.-ellar (to lateral sinus
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anastomoses: (1) Between the callosal vein—including
practically the rare interhemis pheric vein—and the me-
dian branches of the supercerebrals, ac the callosal
fissure: (2) between the suboccipital vein and the basal
branches of the postcerebral; (3) between the supercere-
bellar and other cerebellar veins; (4) between the subcere-
bral vein—when, as in about one-half the cases, this dis-

l
\

Dwight quotes the suggestion that, as the blood in the
internal jugular and carotid flows in opposite directions,
the arterial pulsations might interfere with the venous
discharge, if both lay in a common canal. Trolard drew
astrong analogy between the vertebral artery, surrounded
by the vertebral veinand plexus, and the carotid through
the cavernous sinus. *“The supply arteries of the en-

.s into the velar—and the many veins adjacent to | cephalon bathe ( 7} in venous blood; the carotids from the

vative area. These communications are all in the
pia; from clinical cases we know that these may sufil
to compensate fairly when only the tentorial sinus and
the short common vein of Galen are closed. They do
not suffice, however, when there is any impediment to
this collateral discharge, and possibly not when the sub-
cerebral vein ends elsewhere. Of the veins passing to
the portio recta of the velar vein, only one, the medi-
cornual, has superficial anastomoses. As this isa long,
tortuous vessel, and connects with the subcornual only
by small and guestionable anastome . it of itself
entirely unable to compensate when the portio curvata
becomes occluded. We have, remaining, the various
ccelian veins coming directly from the brain substance,
to which the postcornual may also be added. ither
between these nor between their subdivisions short of
the ultimate capillaries did the writer succeed in finding
any anastomoses. The same holds true for the perforat-
ing veins of the base. There still might be intrasub-
stantial connections between these vesselsand the cortical
veinules. However, the apparently positive 1lts of
injections by Duret, and especially by Labbé, are all ex-
plicable by the surface anastomoses above descril
There may be such occasional but inadequate connections
paralleled by the rare ones between the otherwise terminal
perforating and ccelian arteriole Hédon (1888) says
that a few do exist. Clinical evidence also goes to show
that the veins emanating from the ccelial walls are all
essentially terminal vessels, and that closure of the velar
vein—unless just at its mouth—cannot be compens ed.

Cortical Veinules.—Duret found only six or eight in
the section of a medium-sized convolution, one or two
emanating perpendicularly at the dorsum of the gyrus,
and from four to six by the sides. However, they had
a diameter triple that of the arterioles. They start
principally from the capillary transition plexus—between
gray and white—and from the deeper albalis
= Dervelopmental. —From various peculiarities in the vas-
cular supply of the human brain, more especially the
caudad displacement peripherally of the postsupracere-
bral veins, the writer has adduced evidence favorable in
a general way to Hill's theory of a developmen rota-
tion of the brain, and showing further that in any suc h
rotation the brain and pia have glided caudad under the
dura and brain case.

Here may be added a casual observation of a persistent
fetal form, made at the autopsy of a child of twenty-
t+wo months, dead of tubercular meningitis. The lar
left medicerebral vein took the temporal course in a deep
groove (per temporal sinus, intradural), and passed out
at the foramen jugulare spurium instead of passing to the
suprapetrosal sinus, first, however, connecting with a
much smaller prepetrosal sinus. No such appearance on
the right.

GENERAL RELATIONS OF THE VEINS AND ARTERIES.
—1In the pia, over the convexity and on the median sur-
face, the arteries lie beneath the veins (Labl ¥e), as g
erally in the body elsewhere. But over the insula, and
evidently in the sulci generally, the writer has observed
the reverse; while of the finer pial arbo ations Labbé
asserts that the venous lie beneath the arterial. Though
the larger veins often jump across from one gyrus to the
next, the a_‘<ries go down with the pia more or
deeply in’ e fissures, to come up near or distant over
the next gyius.

Only by a forced comparison can any of these veins be
said to accompany the arteries. By contrast, the dural
vessels conform in their general bearing to those else
where: they have abundant collateral anastomoses, most
of the arterial branches are accompanied by two veins, etc.
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moment they enter the carotid canal; the vertebrals from
the moment they penetrate the vertebral canal.” This

| point has been elabo ated by Rudinger (ride abstract

in Boston Medical and Surgical Journal, 1888, ii., 323).
He shows that by this cushioning the puls: Yy move-
ments of the arteries arc not yolished as they would
be if they filled the bony canals. The diameter of the
carotid canal he gives as 5-7 mm.: that of the artery,
3 43 mm. In the cavernous sinus the artery, though
situated at one side of the cavity, is not in contact with
sither the bone or the dura.

The various retarding bends and angles in both clas

s can only be referred to. y aff
equally the circulation in the different parts. The exist-
ence in the pia of vessels larger than capillaries, connect-
ing the arteries with the ins, has been many times
erted and denied—the investigator, Labbé, con-
triving to do both. This point still awaits final settlement.

IIL. TeE DurAL Sinuses.—The encranial sinuses are
all intradural, and all except the tentorial (with the fal-
cial) lie against the cranial wall. They do not collapse
on being slit open, nor do they admit of much distention
__the falcial and the parasinual spaces excepted. They
are lined by a continuation of the inner membrane of the
jugular. Allen counts 16 sinuses — 10 paired (sym-
metrical), and 6 unpaired (azygous). But their number
depends so much on the way they are divided as to cause
the remark that the easiest piece of anatomical work was
to describe a new sinus.

They have been variously classified: (@) In two re-
ciprocally perpe ular planes, the vertical plane in-
cluding the longitudinal and tentorial (plus falcial), the
horizontal including the remaining; or () in three hori-
zontal planes; or (¢) as connecting at three points, viz.,
the torcular and the two cavernous sinuses (to which
Trolard sought to add a precondyloid confluens); or (d)

~cording to the area drained.

The Longitudinal Sinus.—Thi e longest sinus, runs
parallel to the saf y grooving the bone
in a curved line from near the crista galli to the internal
occipital protuberance. It lies between the folds of the
falx, as they diverge to continue as the parietal dura
Its section presents &
from the accession of large veins.
bottom is crossed by numerous irregular strands (trabe

The openings from the supercere

than those from the p:

sinual spaces (and dural veins). The sini subalterni of

Malacarne are often seen in the falx just beneath the

and present more or less developed parallel narrow

.3 freely connecti with the main vessel. At the

\lar this sinus more often turns into the right lateral.

Rarely it, or its tributa . drops down through the falx

to the falcial sinus, or just before the torcular to the

tentorial, or even divides, following the lambda sutures

to each lateral sinus. The whole longitudinal sinus may
be occluded without causing disastrous results

Faleial Stinwus.—This may run along about two-thirds
of the free border of the falx or near the border and then
represents the continuation of the tentorial sinus. i
rather a large dural vein than a sinus. At its commenc
ment the occasional i hemispheric veins empty.
only lateral tributaries are usually small dural veinule
though part of the supe srebral veins or of the longi-
tudinal sinus have in rare instances beenseen to turn th
way. On the contrary, Knott once saw the falcial pass
to the longitudinal, and some connection between the
two i\' not uncommon.

But, as stated by Luschka, this sinus is very variable
in size and occurrence ies of adult subjects the

writer found that its average occurrence was only one in
six: in the feetus it was never present. Trolard’s at-
tempt at pr nting this as an important anastomosis
between the dorsal and internal systems, or as a safety
diverticle of the latter, was guite overdrawn. ¥

Tentorial Sinus.—This lies at the junction of the falx
and tentorium (Figs. 819 and 820, @). It extends in full
size from the cular to the intersection of the free
falcial and te -ders opposite the point where it
receives its o itary, the v : sec-
tion is a triangle with narrow s
torium. aterally it takes up 1 dural radicl
often a sup is straight, lies
median line, and is directed caudad. *It opens into
lateral sinus by an oval mouth formed by strong pillars
of fibres.” i

Torticular.—A eonfluens sinuum in the sense of the old
writers does not exist. “The right lateral sinus for the
most part begins higher than the left, and may be con-

i d as the c 1 In some
or left late s from the
while tha
ous from the tentorial: and then the lateral sinuses are
separated at their or by a membras: i
(Charles Bell, 1827). Rudin speaks of a
arrangement ” separating the two currents. In
Knott's 44 cases, the tentorial opened into the left late
sinus, in 6 into the right, in 12 mesially. The statistics
given below, on the larger jugular canal, bear on this
question. This peculiarity of the paths at the torcular
tends to prevent a reflux of blood from one into the
other, or any interference of the currents.

However, in a considerable minority of cases the cur-
rents must intermingle. From the 1cements of the
sinuses at the torcular, thrombosis of the longitudinal
and right lateral is more often associated than of the
longitudinal and left. A comparison of the few casual
cases at hand shows 6 of the former to 2 (or possibly 3
of the latter. Of course, much more frequently—in 3o
all three sinuses were involved. E

Lateral Sinwus.—This runs from the torcular, at first in
the attached tentorial border, then curves ( flexura sig-

idea) to follow the groove in the mastoid and gains the

It 1 been seen to take a more basal
course, running first in the cerebellar falx, then beside
enum to its usual exit. From the exten-
sive investigations of Hartmann, Riidinger, Be 1. and
Politzer, ppears that frequently the sigmoi tion
approaches within a few millimétres of the posterior
wall of the auditory meatus. The one into which the
longitudinal sinus turns, usually the right, is double the
size of the other, and also a trifle lon Rarely, one
lateral is minimal in size or even ab . It receives
laterally the postcerebral and paracerebellar veins and
superpetrosal sinu nd gives off two inconstant emis-
saries.
brner (1889) has shown that intracranial disease from
ca of the petrous is more frequent on the ri
from a study of 449 skulls he attributes this to “the fact
that the lateral sinus at its sigmoid flexure enters deeper
into the mastoid and the petrous pyramid on the ri
than on the left, and thus on the right approaches nes
the primary focus of disease. In 22 ca s
and 8 on the left, there were gaps in the bony partition.
He also holds that in the T hycephali the sigmoid ex-
cavation goes lower and deeper than in the dolichocephali,
and that hence in the former such encranial seque
low more readily ; but thishasbeen disputed by 5
Birmingham, of Dublin (Brit. Med. Jour: I
683), from an examination of 100 recent dry specimens,
points out tl r tions of the lateral sinus to the
surface are extremely uncertain, owing both to variations
in the sinus curves and to irregularities in the bones. It
begins opposite the external occipital protuberance in
50 per cent. ; lower (by never more than one-half inch)
in 33 per cent.; and higher in 17 per cent. It does not
run forward horizontally, but is distinctly arched. The
bend of the sinus where it turns down at the asterion
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may vary, within wide limits, from a gentle to a very
sharp curve. It then runs down in front of the po.:t—-
mastoid margin, about one-half inch behind the meatus,
and turns into the jugular foramen about one-quarter
inch below the level of the meatus floor. Occasion-
ally the sinus is only one-twelfth of an inch from the
surface.

Carvern 8 Sinus (Plate XVIIL., Fi 5

its irregular outline and cellular or reticulated ap-
pearance from intercrossing fibrous bands. It represe
a colossal perivascular structure about the carotid, in a
imilar to that established by Braune and his school
ain lymphatics accompanying veins. The late
ger, in one of his last pul 5, based on cor-
rosion and other preparations subje
showed that the cavernous sinus is originally a plexiform
network of veins, which, by fusion of its channe
on its later characteristics. The wall resorption
to old age, when villous offshoots of the remaining tra-
becul:e are often seen to ject into its cavity. It is
traversed by the caroti nous portion). All the
orbital nerves except the optic pass near or through its
outer wall. Besides veins and emi jes, it is the com-
municating centre for all rebs Frontad
it tapers to the ophthalmic vein—the swollen end of
which has been dubbed Sin Ophthalmicus.

Laterally, the cavernous rece he Sphencidal Sinus.
This runs out along the dependent side of the lesser

bhenoidal wir Knott notes great variability in its

though never complete absence, a small vein at least
being found. Peripherally it receives or connects with
a medidural vein, and also a diploic canal, and may take
up the medicerebral and connect with ophthalmodural
veins.

The Subsphenoi
was found by Knott fourte
on the left side.
~ Mesad, the cavernosi connect by the two Transverse
Sinuses—which alone deserve to be called transverse.
These follow the walls of the sella turci lightly
to enclose the pituitary body, and complete the so-c
vene-circle of Ridley (Plate XVIIL, Fig. 1).

Sinus Prepetrosus (jugularis yarius of Luschka,
petroso-squamosus of Hyrtl, petrosus anterior of Bell).
This occasional sinus, at the bottom of the temporal fossa,
describes a curve alc the petro-squamous suture, from
the spinous forame connecting with the medidural
vein and also with the cavernous sinus—to either (or
both) the emissarium temporale or the petrous portion of
the lateral sinus (often by perforating the prominent
petrous ridge). Its physiological interest arises from
the prominent part which it plays in the feetu Zuck-
erkandl (1873) found this sinus 22 times in kulls.
Knott, 4 times in 44, found what appears to have been a

nuation of this sinus to the sphenoidal; in 7 of 44
cts he found the prepetrosal on both sides, in 19 on
de only.

Caudad, the cavernous empties into the oblique su-

r- and sub-petrosal sinuses, but principally the former.
The Superpetrosal Sinus starts from the cavernous, runs
in the prolongéd attached border of the tentorium along
the dorsal ridge of the petrous bone, and enters the lmer;?i
sinu gainst the current at the beginning of its sigmoid
flexure. It alone offers a direct encranial connection be-
tween the prebasal and lateral sinuses. The temporal
sinus (medicerebral or anastomotic vein) and the subcer-
ebral vein discharge into this in ne one-half tk
cases, the precerebellar vein more constantly.
sequence, its size varies considerably, though it is usu-
ally small. The vestibular and even tympanic veins of
the ear pass to the superpetrosal sinus,
by a dural vein. In his forty-four subjects, Knott notes
its absence twice on the right and once on the left.

The shorter Subpetrosal Sinus runs in the petr
groove, from the cavernous sinus to the subpetr
which, by bending before its discharge into the jugular

e secures an unimpeded outlet for this sinus (for con-
nections, vide infra, Vena Subpetrosa).

rreat wing of the bone,
s on the right and nine

£ a con-
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eral sinus canals that vary much in size and distribution.
The Occipital Sinus, usually bilateral, runsalong the cere-
bellar falx and connects with the lateral sinuses by sn all
mouths beside the torcular. Pre-, trans-, and post-
occipitals have been made out. The so-called circular
sinus of the foramen magnum is m n incomplete
dorsad of the hole. The basilar sinuses over the like-
named process connect with the pre ling and with the
yasal sinuses. Langer has shown tl like the cav-
g [ e e . persistent channels of
what originally, in the feetus, was in plexus; and he
has also corroborated Virchow’s description of their en-
largement in the a

Sarasinual Spaces.—These areolar venous ockets or

Occipito- Basilar Ple e occipital fossa are sev- ‘

recessus lateral thouch

; asine definiteness by a long series
of observe find but little mention in the text-books.
Their principal development is opposite the middle of
the lonzitudinal sinus (bilateral). As numerous minute

saces they further occur along nearly the whole length
of the said sinu 1d also (Langer) beneath it in the falx,
beside the lateral sinuses, on both sides of the tentorial
sinus, and it is said even about the cavernosi. The di-
lated intradural termination of the postcerebr 1 and para-
cerebellar v has also been thus classed. They all
occupy the attenuated space between the dural layers
ateral to the sinuses, and hence 3 very shallow and of

ular outline. They have a lini membrane, also
many intercrossing fibrous filame , and are injectable
from or with the sinuses. In position and characte istics
they are inte ediary between dural veins and sinuses.
receiv ot all the dural
> OT MOTe openings.
They inc i , and then have in-
timate relations with the Pacchionian g anulations—so
much so that they have even been te -med Pacchionian
»d cavities. The circulation in their interior is not
ved to be very active and the es have 1"‘[":;!'[('-”}’
been found thrombosed.

On opening a sinus or the jugular canal blood 1
flows out in a more or less pulsatory »am show
the ruling interior pressure is positive. In the cz
operative perforation of a late nus (Jacoby, Knap]
Benton, Guye, Owen, Reeve, von Baracz, and othe
usually ending in recovery there is no record of
being itsl\imt--('l. But in e case of opening of
longitudinal (Genzm 1877) so much air was aspirs
as to prove quickly fatal, and Francois-Franck (1881) h
endeavored by experiments to show that aspiration can
be co unicated through the vertebral veins to the
diploic nt.

Ocelusion.—Blocking of any single sinus is not neces-

erous. though occlusion of a cavernous or
lways a serious matter.

3y expe en ts locking of the dural sinuses in the
dog, Ferrari (18t as shown that a l 3 of the
whole sinus system, é.g., all the sinuses of the varium,
may be rendered impermeable without injury to the
functions of the brain. However, occlusion of the col-
lective blood efferents from theskull is of course guickl]
fatal, being usually preceded by an epileptic attack.
Jut all this and more had been already determined by
clinical experience in man.

IV. VExoUus OPENIN THROUGH THE SEULL (EMmis-
SARIA, ETC.).—From their number and patholo i
portance, and for clearness of description, I
ought to constitute a separate class. [Each of the cranis
bones (except the ethmoid) has a foramen permitting
direct communication between the du 11 sinuses and veins
and the exterior veins: still these are of very unequal
size, and in part disappear in the adult. There is but
little topographical cor pondence between the position
of these exits and the area drained through them; nor is
the area in any case closely definable They may all act
as efferent ve although the ophthalmic veins are
usually afferent—partially so, says Sesemann, 1869 ;
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largely so, Gurwitsch, 18 and Merkel—and certain of
the others may conduct either way according to circum-
stances. Only Nos. 2. 6, 7, and 8 are superficial, while
7. 8, 11, and perhaps 4, belong rather to the dural and
diploic system. Nearly all the blood normally pas
out through the two postlac for: a with their
four canals But any one ¢ > exits and, so far as
known, any two—or, in case f SIm - emissaria,
several—may be permanently closed without causing
serious I Both internal jugulars have been tied in
the same =t ilge 380) without other evil con-
sequences t )

bulb or 1 Its path
through yften more or less separated from
the passing nerves, ete., by a bony ytum, thus forming
a true jugular foramen. "Rarely it is very
side, or even absent (four or five known c¢a

By add he series of 159 skull
to the 100 Riudin . we have 3
the right jugular foramen was larger than the left (7.e.,
about two-thirds), in 65 the reverse quarter), and
in 21 the two were equal (one-twelfth). This harmonizes
with what was said above (sub Torc

o  Emissarium Mastoidenm, of most importance in
fetal life. It arises directly from the lateral nus, and
empties usually into .cipital vein (extracranial),
sometimes into the postauricular, or even directly into
the external jugular. In the 16 perfect skulls ex-
amined by Greer e Journal of Otology, vol. iil.
it was absent on both sides in 1, and on one side in 1. It
was always just behind the post rior limit of the mastoid
process. The external opening was Opposite the meatus
(at about the middle of the perpendicular height of the
mastoid) in 20, above this in 2, below in 6, and directly
on the base of the skull in 1.. Its diameter measured 5
mm. in 1, 4 mm. in 4, 3 mm. in 10, 2 mm. in 10, and 0.5
mm. in 4.

£ nESSATIUM steondyloideuwm (postjugular vein),

from the lateral sinus near its termination to the
r cervical or vertebral veins. In 44 skulls, Knott
found this on both sidesin cnly 13, on the right in 21,
and on the left in 10. In Dwight’s series of 142 skulls,
with unequal j lar foramina, the postcondyloid fora-
- on the same side as the I
7, anl equal or al

) > transit of the emissary).
Precondyloideum, connecting with the
its basal prolongation, taking up a
- vein, and passing in part to the prepetrc sal vein,
in part to the plexus about vertebral. plexus
venosus hypoglossi, Luschka desc ribed a cluster of veins
about the hyp« al bundles as they unite in the inner
portion of yramen, from which two veins passed
dowt > Can olard says that externally the pre-
condyloid ¢ e P nts a deep cavit) in which is
lodeed a true venous confluens. Ventrad its w all is hid-
den by the external part of the atlo-occipital ligament.
He says that this confluens re ives five veins: (1) Ven

trad and_mesad, the medilacerate; (2) latero-ventrad,

connecti h the subpetrosal vein; (3) dorsad, a pr
condyloid v s (4 .ro-dorsad, an inconstant vertebrs
vein (pass .tween atlas and occiput, behind the in-
ternal jugular imes in a bony canal); (5) a little
vein on reatlo-occipital ligament communicating

across with the intraspinal sinuses.

Dwicht, in the same series of 142 skulls found the
precondyloid foramen larger on the same side as the
jugular in 16, on the other side in 11, the two sides equal
in 115. “There does not appear to be any definite rela-
tion between their size and that of the postcondyloids.”

Small uncertain veins through the foramen magnum

side the vertebral arteries, connecting some mar-
rinal sinus or vein with the vertebral and spinal vessels.
The fine veins in the spinal cord also connect with intra-
substantial ones above.

EXPLANATION
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