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not essentially dependent upon the relative size of the
[ MW e
jhf'sl.h j\lLlE-"[l]l_\' is not a necessary concomitant of occlu-
sio
hhi? Domestication, and the consequent disuse of olfac-
tion as a means for procuring sustenance, may be a factor
i romoting occlusion.
3 Tm l‘li the classifications of Broeca and Turner the dog
seems to hold an anomalous position, in that he gives
every external evidence of macrosmatic power; but by
the almost total occlusion of his rhinocele he mmuuhu
structurally the conditions found in the microsmatics,
Physiolog ically he is maerosmatic; morphologically he is
“u:ll:'_)l;_';l?l.u"mw(‘ é. As stated in §5 4-? ;:{l:\i '_-31”.
this fibrous bundle, single at the meson, soon divides into
a cerebral portion ( pars temporalis)and an olfactory ( pars
olfactoric). The grossrelations of the twoare well shown
in Fig. 792. For the microscopic arrangement of this
and other fibrous constituents of the olfactory apparatus
see the article Brain, Histology of the. N
365. Fig. > {llustrate At e divergence of the
olfactory and cerebral divisions of the precommissure
just laterad of the meson. I g el
B. The relatively large size of the olfactory divi
sheep. : R B
The large size of the rhinocele, but the narrowness
of {h. strait connecting it with the precornu.
Orista.—In the cat, adult as well as fetal, the
or celian aspect of the terma, between the columns
of the fornix, presents ( 686) a mesal hemispherical

rhinocele

strait

interrupti
the crist
Methods), and

body which is translucent when fresh. In cmn{ lower
vertebrates it seems to be represe nted by a memb

mass. It has been observed in compa n\ ely ?L‘\-

and its structure, connections, and significance are 1

I have never seen it in adult human brains, but

termined.
i »ctly distinct in the prepa wration represented in

793. If thereisa 111inuuu=[xh 1lic segment the c
rueﬂualcd one of its constituents.
93 zhi(*")nffex - A. The presence of the

B. Ilw tlluwl] limitation of the aula and the two portas
by the line of re flection of the endyma constituti ripa.
C. The narrowness of the ‘\ml\' of the fornix as com-
pared with that of
the cat and most
other mammals.
D. The division
of the caudo-ven-
tral surface of the
fornix, by the ripa
mentioned under B,
into an entocelian
ar covered by en-
dyma and forming
the cephalic wall of
the aula and the
two portas, and an
ectocelian area, cov-
ered by pia. the
dorsal or fornmical
layer of the velum.
8 368. The Word
Rhinencephalon
[\,;? ¥ veral
Some con-
may be
if it 38
recognized
‘one and the _Prej
word has at PR &
different
ons.
n applied
neephal to
the two olfactory
bulbs and their
ts (or crura)
ithout apparen
reference to
| mesal or connec
consi e X brain was ill |
Turner pro- ant : uring disses
(1890) to re-
o L }ip‘r';;frmi;‘l!\" v the rl 1l fiss olfac-

al as divide e
1, the rhinence-

and postrl €
on, and a dorsal, the pal 5 4
Shiifer proposed (Quain, 1893, 160) to include under
Shi o] Juain u

phalon the rems r of the .~=-‘-A‘,1‘.1.-u

he hippocamps re), and the callosal or
teatus.”

4“ Thin o sider: 203) that the bulbs and tracts, the

) into a ver

precr ms (*anterior peri« ;11‘_11 ~'p:u_‘r~‘ ) and »:‘_Af’vm::
other parts, under the name 1'111_1!‘;1!1v]-h;uwwn.‘\-urmnntu
one of three components of the dorsal zone of the most
ior’ t, which he names tele halon. This

ypted by the Anatomische Gese 1lschaft

ndicated in the Table in the article, Brain, Devel

lso my Table 1.

sport of the Committee on Anatomical
ymenclature which was adopted by the Assoc kltlr‘»n of
the American Anatomists in 1897 (Proceedings, p. 47) '[]1::

rhinencephalon ws regarded as a def > segmerl
ting of the olfactory bulbs and ts and some
r parts united across the meson by the pars ol -iun;;

of the precommissure, the lateral cavities being connectec

mesal conta

are in lln\ animal.
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by the mesal aula. The other constituents of the rhin-
encephal are named in Table I. _(See above § 713).

§ 369. Commentaries on Fig. 794.— Besides facilitating
thc recognition of certain unyormut parts and their rela-

epipt

thalamus

al nr Pumnn‘ of the Cere-
ition of the Organ.

cyclopia (see Fig. 712 and the Teratology), not
only the ('erubrum but a the factory porti
i \ i e and mesal. A very ins tive case is
described and n‘rl red by Cunnin rimm and Bennett, Royal
: Acad. Trans., xxix., 1“]. 122

Limits of the nencephal.—These
were nnr defined in the report adopted by the
A A A, and cannot yet, perhaps, be deter-
mmml with accuracy. But as an individual
I may here express the opinion that in mam-
mals the caudal boundary coincides practi-
cally with the o the medicerebral
(“middle cerebral or with the place
of junction of the Sylwvi: issure with the
“rhinal,” including by this the olfactory and
the postrhinal (amygdaline) together. ~ This
leaves the tip of the temporal lobe, the lobus
hip]n ampi, and the whole hippocampal gyre

: of the prosencephalic pallium
contain the cortical centres of
In the lower mammals,
> elevation mes called protuberantiq
natiformis similarly lies eaudad of the rhinen-
ce ;nlh c boundary.

Postrhinal Fissure—Although re-
£ nc]ud as l\ ing within the pallium and thus
in the pr cephal rather than the rhinence-
phal iis associations are such that a few words
may be added here as to its apparently differ-
ent locations in man and in the lower mam-
mals. In the latter both it and the olfactory

e of the olfactory kb repry t the olfact fissure are visible m the lateral aspect.

TTs
The cut end of the left optic n

s, all the

is dulrc»i to indicate its fibrc

But in the lower monkeys the greater de-

parts seen in velopment of the Ihi]lllllﬂ crowds them to

the wventral 2, and in man and apes the

hi, 1‘»3} the cephalic postrhinal ure becomes actually mesal

cut :Eq\\\n
Al nn_ﬂ' the oblique i

tive positions, this figure well illustrates comental
eonstitution of the brain, which rbscured in the entire
organ by the pre ponderance of tl rebrum and cere-
bellum. = There is a series of more or less distinet masses
demarcated by constri s of greater or less dzpih
Admitti at :re is still some doubt as to number
gments, the followir
may be accepted provisionally:

Olfactory bulbs and tracts ! RHINENCEPHAL.

Cerebrum )} PROSENCEPHAL (fore-brain).

Thalami, epiphysis, hypophysis, ) DIENCEPHAL
chiasma, and geniculums § (inter-brain).

Geminums and crura } MESENCEPHAL (mid-brain).

Cerebellum, pons, and }
preoblongata V

Postoblongata ! METENCEPHAL (after-brain).

EPENCEPHAL (hind-brain).

See the fuller Table on page 1!

S 370. Is there a Rhinencephalic Segment?—That T am
at present disposed to answer this question in the affirm-
ative is indicated in dia ms (Figs. 674 and 675), Tables
(L. and II.), and remar 5) in the earlier part of this
article; also Figs. 79 91, and 794. The whole sub-
ject is still under discussion and likely to be for some
time to come, and this not the occasion for detailed
ar 1t.  There may be ated here, however, three
facts that may not be familiar to all students of normal
bhuman dLamm_v:

1. Inthe lamprey and hag, although the olfactory bulbs
are paired, the olfactory sac and nostril are single and
mesal.

2. In the lancelet (Amphiozus or Branchiostoma) the
olfactory bulb is single and approximately mesal, al-
though, like several other organs of this peculiar verte-
brate, not gquite mesal.

3. In the malformation called monophthalmia or

Vor. II.—14

igs. 765, T66).
IX. Mexix6Es (THE ENVELOPES oR MEM-
ERANES OF THE Rh AIN AND ‘-1-[\ AL CorD).—
the plural of
menin, from the (ﬂc—, r‘]\ L gnifying any
membrane or co g, as of the ey h;‘xll. and even the
scum upon milk rine ; , as >d by Hyrtl (“ Ono-
!mxrnl[ o p- 324), the word was restricted by Aris-
totle - Anim.,” lib. i, cap. 16) to the coverings
of t]u} ain (and myel?), and the limitation has been
since maintained. The ¢ nonyms nt meninx are: Fr.,
nu:urtﬁ’,c ; It. and Sp., meni P Hirnhaut.
3T4. The Three Meninges. _:uI'\' all anatomists
recognize three chief membranous env elopes between the
ance of the neuron (brain and spinal cord) and the
craniospinal canal, viz.: an ental, the piz ; an ectal,
the dura ; an intermediate, the arachnoid. Their relative
positions when the cranium is opened are indicated in
Figs. 795 and 796. Properly speaking the pia pertains
to the neuron, and the dx to the craniospinal canal,
while the arac £ or le :d relations to
both the other meninges. All three present differences
ccording to their lo within the cranium or the
spine, and there are transition conditions in the cephalic
portion of the latter which are not yet fully made out.
§ 375. The term pachymeninz (tough envelope) is
ometimes use d for the- dm.l irrespective of the re
et arachnoic In like manner
wr (te nd:»r enve lu}w } is sometimes '] for the
and TI]L commonly admitted visceral layer of arac h~
The pathological terms, pachymeningits
are derived from these words.

periosteum, calva

liar. The
ly torn and
by an unusually
. and th ole psed within a
AW n or rei ened by m
surv to rup i MO InL I
¢

b E
> of a mee lmn tus, . the electro-osteo-
tome of the late Dr.
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N i e  exiracts of minute vessels entering e : - Se G i 5 = x : 1 3
i by reason of tl}fl ‘,'\Im.clu‘:ﬂr;-fw of the pia, here repre- spine maintain diverse relations, the one with the canal, B. Therelation of the falx (1) and falcula (13), as mesal
: | from the pia. st lent appearance, called the other with the myel. extensions of the dura, to the tentorium (8) as a transverse
pia. T had <4 rance of a fissure covered by sentéd smooth, should lunlc a ﬂUl(;l :ﬁlt.{\[.\}( z: (‘4 , C8 § 379. Theca.—The ental or myelic portion of the e tenaon
¢ shadowy 4 anc & = e e £ attac > 0 ese vessels. ing 2 CODS firs s cus fube . = N The :1- 5
1hB' 1ill}':.(‘;1nnie1 and 111_}:: sharper outline when it is re- 7 l"z'lftuuf 11{1;‘:11} A. The subecylindrical spinal dura constitutes a fibrous tube. the theca. It is C. The tent-like form of the tentorium, the lateral
a3 ars & S | x strates”: A. = & a R s 3= -
oved (Fig. 802) 3 B hemyel, and the relations of the areas of alba margins coinciding approximate-
Lm(_' uTilL :iiﬂ’lr'L‘ll'l v of separating the arachnoid from the form of the “‘31",' "lu\\‘ 1[ "{ : riw ~n‘l('1<;‘1|’ Spinal Cord. ly with the long axis of the cra-
- > : o e ey | 3 cinerea at this level; see ¢ I oSl z Z 2 Sels :
pia; in a transection of a fissure, however, S LR dm}éﬂ'i};lrf |l--<i-:t1|-nc-pnf a dural sheath (theca) of the myel, ninm, the jntermediate portion
indepe ';11: of the periosteum, the two being united in : ) tu“ird the meson at an
1:11( ependen ' < > angle rapidly increasing from
the cranium. : . | = o rk
The somewhat loose adhesion of the arachnoid to i = —Pperiosteum the U(.i.]}p_u{.[L_phﬂ]“d' £ i
the dura, leaving slight and yttered subdural spaces —calva la as each t-rr?m-l' e

D Thll' presen of the septum ‘,'w.'\fi-l"’n‘ﬂ at this level; e (_lITide E.(. NN o Taix
it is said (Shafe 188) to be most perfect in the cer- { ectal . Tho GevceM STEAbsomped
it is said (Sha -» 18 —dura { Sy of the more prominent fibres of
g ; the falx; there is a marked di-
\ 1 —ectal arachnoid vergence or radiation from about
—intrarachnoid space the place of intersection of the
—ental arachnoid free margins of the falx and the
tenforium.

F. The locations of the prin-
cipal sinuses along the lines of
i : : = __pia attachment of the dural folds
785.—Outline of the Dorso-Lateral Aspect of f_m*”TJ-!‘frT, PL:“fn“ff s - ; : to one another or to the cra-
Head of an Adul .\Itlan. with the Brain Exposed In the Reglc 2 =, g s . on of the _\'e'.ir Bnrln. to show the Rc;-l'ari-;-u:' i:f nium.
~entral Fissure = 5. " ) saiil " eontinous i 3 - . inges to the Cerebrum and Cran From Langdon, 1891.) C, C, Cerebrum; F, 3 3 irecti
: Preparation.—The entire head was alinjec ted by continuous 3 R . alx longitudinal sinus; xxx, subserous € - tissue between the dura and the ectal G. The direction of the cur-
pressure for a week, and medisected as shown In Fig 3 & % rent in the principal sinuses: in
the general region of the central fissure was FemOvet 20 2 C o7 5 — ; Defects.*_The mesal dark area dorsad of S (the longitudinal sinus) represents the liza-  the longitudinal (2) and tentorial

p about 6 cm. in \‘lll;nm"!.@ll' (A) 3 ‘;111?11-11 B it With : = S of the tmvir-:srlr—u;-I es 3 it should be continuous wmé the O‘Etf‘&lgl a:?-:i (6) (with the falcial) (4) toward

1. a disc of the calya (calvaria, cranial ve o e 3 e i L2 3 subserous dura,” between the dura and the arachnoid, represented by the Sy 22 = =
a trephine 2.5 cm. in diameter, and the Sorresiie ;.?:quil:‘.x :;111313 8 series of crosses, is made too wide in proportion. the tu{tu}iar: in the lateral (9).
cut out (B). The further preparation OF 3= i = s . toward the exit in the base of
v & i 5 = . 3 is mainly given in order that the : :
under Fig. 796 ; the present outline 1S mEECS (G5 ooy the skull at the jugular vein (4)
region may be located approximately upon e | 2 3 5 0D 11} 0

s 3 . H considerably longer and larger than the myel itself, and in the superpetrosal and subpetrosal (10, 11) to the lateral.
- [ Ses across the fissure from gyre to gyre, - ” separated from the periosteum constituting the wall of The entrance of the supercerebral veins into the longi-
will be seen to ps across the fi = . D S = . * 5 et £
hile the latter, with blood-vessels, dips into the fissure the canal by venous plexuses and much areolar tissue. | tudinal sinus at the points indicated by the black spots
ke ;‘nld 11:“iw 735) s The cavity between the pia and the dura is occupied by | in the course of the latter and at others not indicated.
ElJ]‘:)‘) The pr:;'tnce on the ental surface of the piarachnoid cerebro-spinal fluid (neurolymph), and is divided by the | § 385. Tentorium.—The cerebral region of the cranium

£ a pial fold. the ruga, lying in the fissure. F1G. T97.—Transection of the Myel and Its Meninges in the ** Upper ” curtain-like arachnoid into the spac 1bdural and sub- | is partitioned off from the region containing the cerebel-
o E p‘[h-: it v IfuurfntuEﬂwCl of the depiated cortex Thoracie Region. (Enlarged .\.srmr;“—_hm_j_gw-m_hh.‘fu‘r_i‘n:inﬁ;‘;ﬁ;‘r‘ Taf. arachnoid. Within the latter the myel, closely covered | lum by a fold of the ectal layer of the dura, which, from

: - i. Fig. 7, after Eh,‘f“ﬁﬁ“"é'fﬁf‘c_r 1#,"_}:.;_-1[:1\'11'{;" O of cvanial aura); by pis spended, being kept in position by a ligament
s e N i 13;2;3:‘1'”’ & ‘:-emu:m posticum ; d, e, f. trabecule in the subarach- on each side, ligamentum denticuiatum (Fig. T97), which
e NSNS noid space, those at f supporting the dorss o fixes it at frequent infervals to its sheath, and by the
N ~ amentum fh;nuwillzlglhl "-T‘l;;“‘i_i Agrergos . but ey roots of the spinal nerves (Fig. 797, ). which cross the
sube > aACe e pia is C € L d : 3 = i SRk e
L b e double outline of the pping into the i space from the surface of the myel to the intervertebral
ta tum -.mrj irfl-'v the o - foramina.
. e I!: t?n[[.ifil}?a{:}:- (‘3.'—"{ ye spinal, I 4 & 880. Fig. 798 illustrates: A. The existence of two
- ‘Z“mﬁ-\'i[ r{]_‘]lf;‘]‘:- 'r‘ia},‘“‘l?.—“_n ke dural and a pial, { layers of dura in the cranium, the one corresponding
”.'m{fff.__‘i by the refiected layers o g;vr-]m-urlt':;arl;‘l}lli with the periosteum of the spinal canal, the other with
\ w, however, “':l},l;_l_lgi;lﬁi‘;‘l';m;{hrm';‘ = r e ".‘f;;j‘u}ﬂ,_“uaﬁuu H the dural sheath of the myel, Fig. 797, a
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(calvarium) dura (ental periosteum), arachnoid, and

oy

A ETEEEE

-
P s o o e

!
"
.
4

—subarachnoid spa

mm}.ln Sy of e O rould be difficult to expls B. The existence of two layers of arachnoid—an ental
with the pos e A or pial, and an ectal or dural.
vieal region, and more or less incomplete farth caudad.® i C. The propriety of regarc the so-called subdural
]:;_ The size of the subarachnoid space traverse d by the mtrarachnoid til' lﬁ't' . with the
spinal nerve roots, the trabecul®, and the ligamentum : St 3 Ly f the body (see ¢ )-
ST e - 8 Fig. 799 s A. The formation of a
e “”‘{J ‘“1“’-- tion of the ligamentum de niiculatum at nerve root from Yhe SERE L of several funiculi or rootlets.
A F Tl‘l - (;'(-‘tlllll- nln'.-i Tlli‘;[i.‘-:l fibrous band connected _ B. The extension of the myelic dura upon the root at
(‘”_]‘l'-“ ;“ 2 m‘l reaching the dura by a triangular ex- its exit from the spinal canal, to be lost in the sheath of
with the pia, and reacling s it : the nerve
E s - = T AT ho TV e t op- &
tension in the intervals between the -mlf.‘l;'I I'\:"ti 1%;}]1 ‘11 \3: g Epidural Space.—In the spine. since there are
= e T hig rure) iS narrower, & < S o = R ¥
posite the roots (as in this figure) 1T 18 two layers of dura, an ectal (periosteal) and an ental
\ G (-hjgw llu}l}',l;hi mononym is rapidly replacing (myelic), the interval between them constitutes an epi-
& 378. UL, — S Onon e L o Sy i space efic es this is nowhe learly show
;o ,i”“m_r e the German harte Hirnhaut.} As shown r}inm_l. P;}(,_L.l ,In rhwﬂ;uria S 111111__ is l_s:_;:\‘].lf_-l“-] clearly :~l{_1‘“ ni
in Figs 796. 799. and 804, the cranial dura is apparently 'lujr Ry T‘L]l)r-{ ']l‘l'[Fl 1E = Ai:—.. ‘i‘-‘ el l”]: s
AT ot dense, strong, fibrous, and unyielding, G pErsent cOMTioRCIRe, S dHyoIC SuEE S o et =g a o -
‘ o a single sheet, dense, ng, ir ental periosteum little distance therefrom; the interval would be the e . hwise, of a Ventral Nerve Rootat Its Place of
~06._The Sev P f the Br!-am ExXp : a s BS O lininge the bones and constituting their enta 11\.,11"5 eur Sl ke E from 5 £ Enlarged. }_} m Key m%l Rf-rtmus.
erraces: 8 9. 1, wrachnoid, the ectal la s e 3ut a closer examination detects two s eIy s : : - . Fi - 178.) . Four fonie-
..T,l?f’;p i: 11'1 fissure overed by the piarachnc A . | (endocranium). But a clo lll "'i\“;“m "1”-111\- separate S Two questions paturally arise in connection 1 0 CODS e root ; b, dura refiected upon the root at
the fold of pia that has been pulled out of e 05t layers, an ectal and an ental W UG S T S A i the with the epidural space | BN T vles Mo AN e IRP OO SR
& 1Ol B i i the surface - z aBe DAar s CEeTVICE erion, and 2 L - - o | : C chnoid ; d. reticul ame > e aracl i
Y h“\'"zll oy e ~om which the ruga | in the cephalic part of the cervical regio 1. Does it communicate with the subdural space? If e gt {cbimonerts Y ) futtﬁiuegisl;lgréd
n removed. Ve = ] s0, where? s’, subarachnoid space.
Preparation.—Tr mclufed Iy & s i % | *Septicum posticum is an undesirable term, but s¢ ";'f":{,(_'",'l’l';,:i} i . If not, what is. the source of the liguid occupying
shown in Fi B he scalp W juely so as | might be confounded with the prolongation of the pia into s the space. and what is its nature? ts arched shape, is called the ftenforium (cerebellt), Fig
. 1 er w | > D o - = £z ST & -~ O o e = - o - - - n - o
El.r,"i\'t:ﬁ:\-?f{ﬁ-.n\» ing surfac A disc of periosteum was [.ml“'““ f; ﬁ":.-llt-}e“f--—%::ul:”rlhnf the polyonyms, pia mater and dura mater. to g 384. Fig. 800 illustrates: A. T_]l‘; relation of the dura s See also the article Brain, Circulation of.
1e >r than th *"‘T‘l“‘i;‘lm';:"r Fi‘.\,\?{ﬂ' ni?;:ix‘ "m,;'l ‘[r\"::]\'f,‘ the mononyms piaand dura was urged by me twenty years ago (1880, to the cranium as a complete lining of considerable The tentorium exists in most, if not all, mammals, but
= then cnl witt ) b : -

i e NF pial e : - '
o etal ..”-(.h 25 much Iar than the hole In D e ;'mwi e uﬁ'tl:lf:a‘rmt:':'l-i “A}llillu - l?l‘}l)!inl-p[ n ;hh.\' thickness. not, so far as I am aware, in other vertebrates; in the
5, > ects = 8 ller - : - as NOW A COMEe ite general. P 1 has wot, 50 far o
e o - e hllr.: I“l:lil“:lul;:rw ‘!U J ;‘-ﬂ:‘nd:‘i:-‘nlv‘rullll‘t;-u]x]‘.m R‘ the Association of American Anatomists = carnivora it 1
sures could be seen ; over the cauds B

i 0 l :

A e 20 by 3 8 sociation for the Advance- e g : . g b X e e i 5 5

urbod ot the cephalic S o \hr”m”ln{hl?lrﬁ I 1‘1?!1.;-(81\1!\‘“1 y:rtnh Too ‘h\‘{h;‘ m-)!:i ‘lrw‘v"t\he i\mvrn_'an Neurological *Dr. Langdon informs me that the cut jiu.—s not represent the & 386. Falr.—From the cerebral side of the tentorium
=0 as to expose the enial sur- | e ) £ et =N A

original drawing quite fairly in some respeets
hich it had covered. | Association, June 5th, 1896. 7 q

the dura.
noid wa

semilunar flap W lifted and reflected a
.[:-ld'e and the fissure and adjoining gyres w
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specimen its relations are complicated by the postcere- able interval and communicate by
their margins : easily bellar artery. a loop of which lies just dorsad of it (see municant artery. H(h e
f; its sickle shape jos. 800 and adherent to adjacent parts, and 3

falx, well named from its sickle shape (Figs. &

801). The narrower cephalic end is attache d to the crist:

a slender precom-
they unite by their

galli. The distance between the free margin of the falx

FIg. 800.—Mesal

detached, their relations are sometimes not arly ap- under Defects). full width amlf
preciated. But if an infant or fetal cranium be divided

ACT( the prefontanel diagonally so as
to include either parietal bone and the
opposite frontal, the cut edge will pre-
sent three layers, viz., an ental, the dura,

i the endyma; an ectal, the
;uu«,l.ml'm. representing the pia: an
intermediate, the bone, representir 1€
nervous parietes. At the i'>111:lll|1_Tl|1~'~
third element is absent, and the conjoine d
dura and p anium contribute a mem-
branous area quite comparable with a
tela and available for illustration ther

A defect in the analogy is this:
(141.1:\1 bone is of nearly uniform thick-
and thins out at the margin of the
fnut inel. But in the brain, although
the immediate margins of the telas may
be thin, the general parietes are com-
mot .. and there is usually
a parallel zone specially differentiated,
e.g., the habena.
: F 801 dllustrates (in adc
) to the points mentioned under Fi
and in § 66): The degree of
tion of the dura in this spe :
greater than with any brain ever
or heard of by me. The brain was most
skilfully removed, according to my diree-
tions, by ]‘lnf W. C. Krauss, a former
student (see the article Br« L U thods
B. The existence, in the

ing the Dura. X .5 fifths of the corebrum, of 111~1m| t n'ld

\t occurs at or nearthe  considerable mesal depre sion, contain-
Taninm 0 8 ing the longitudins . so that he

3, .-.mun e ventral m
f where
alic, NAITOW

ntrad of t

1”,wfm wtu n denticulatum
the vein of Galen opening into the tenio

and the callosum im reases cephalad. The relations of
the fg 11\ to the inal and falcial sinuses are shown
in F ), 1; z
: 387. Fuleula.—Thisname (wrongly printed faleicula)
lunlu\-n‘ by me as a mononym for falr cerel bellt,
ing the mesal fold of dura which extends ventr: ad
frwm the tentorium to the foramen magnum, where it
tes. It is vaguely shown in Figs. 800 and 801.
. Fontanels (F fontanelles).—These are the in-
al between the corners of the infantile pariets hnm-c
before these corners I ormed sufa
adjace m bones. There are six fontanels, two mesal
two pairs of liw!'.li The lateral, at the uph:ﬂr dl]nl
caudal ang of the ventral border of the
are small, irregular, and of comparatively little interest.
The two mesal fontanels are at the vml\ of the sagittal
suture: their more common designations, anterior and
posterior, MAY appropriately give place to prefontanel
and pmhn:.ffrm?,
& 389. Analogy of the Fontane ith the 7 7-"—Tln
structure of a tela was deseribed in § 2
mammals at least, the telas are always more or less closely
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the retreating sur of the dura

-n beyond its dd n\dl cut margin; pre-

1mably this corresponded with a mesal
thickening of the cranium.

C. The distinctly sickle-shape of the
mesal extension of the dura between
the two hemicerebrums, whence its
name falzr.

D. The non-correspondence
width of the falx with the area dorsad
and cephalad of the larger part of the
callosum.

The location, form, and extent
the medicisterna (cisterna ambiens), the
jrrezular space between the cerebellum,
the splenium, and the I s, roofed
by the arachnoid and te

“F. The location, form, and extent of
the ventricisterna (cisterna intercruralis),

between the crura, the pons, and the tuber (fuber ¢
rewm), infundibulum and hypophysis. It forms a very
dee p indentation of the veniral outline of the bra
responding with the cranial or mesencephalic
671). It is bridged by the arachnoid, following
wntially the line of the dura, and thus includes the
ries of this region.
d jon, extent, and form of the postcisterna
(cisterna magna cerebello-medullaris), the interval between
dorsum of the oblongata, the cerebellum, and the ad-
cent portion of the er anium, or strictly the ectal layer
of arachnoid in that region, represented by the black line
marked 10 (see Fi 806 and 807, § 408).

H. The location of the metapore (foramen of Mage
die), the orifice in the metatela (tela choroidea inferior),
constituting the roof of the metacele or metencephalic
portion of the “fourth ventricle” (see § 78-83). Inthis

* 1t is proper to add that, although this analogy veen the telas
and the fontanels had alres oceurred to me, I was reimpre: “ I
i stening to an admiral lecture upon the anatomy of the

by Prof. D. K. Shute, at the Columbian Medical College, W J_-s.}llnﬂlJIL
D. C., December 16, 1839,

I. The location of the postcerebellar artery. This is
not named on the figure and is imperfectly shown. The
central portion, from its ¢ gin at the vertebral, is invis
ble here, but 691 and 806. Just at the
side of the metapore -'-ha.r] oly upon itself, forming
a lo »r.p somew hat lvu. in the present figure
» periph "xi p-mlnn of the arte ry alone is seen, &

s if an in the metapore. The two p
here represented. There is u]\;hl]‘t-[!l]\'
conside variation in the course and subdivision of
this vessel.

J. The length of the longitudinal sinus, equalling
nearly the greater curvature of the cerebrum; itscephalic
end was probably not quite
reached.

K. The presence of the
falcial sinus (2) along the
ventral, free margin of the
falx. 'This is said to be often
wanting. I suggest that the
alleged al of this sinus
in the fetus sometimes may be
due to its non- zlute(nnm

L. The straight course of
the tentorial sinus in line
with the falcial, alon
ventral margin of the cs
fifth of the falx, where the
latter is continuous with the
tentorium (Fi 300, 8). The
tentorial sinus is not named
or otherwise designated
this figure, but in Fig.
it is numbered 6; it is also

ght sinus or sinus

junction of the
longitudinal and ten-
at the torcular
The course of precerebral a. /
al sinuses thence is copula
cated in F 0. 5
N. The loc 1‘(11»’1 of the pr&cummjfsl-.?gi',
right velar vein (3) between terma,
splenium of the callosum
and the conarium, and its
junction with its oppo at
the point indicated by the
circular spot at the edge of
the splenium, just in line
with the dotted line from
that word. The two velar
veins form the short vein of
Galen.
O. The brief course of the

e 1x

vein of Galen about the X ere ) ; the
i e o t d of the hy

splenium, and its entrance at . § 408 ; the H

4 into the tentorial sinus, at

the place of continuity of the

latter with the falcial when The Injec

this is present. It was then hardened in ale
P. The location: of the right il g

precerebral artery (anterior "~ Defee

cerebral). Branches of this

are seen dorsad and cephalad

of the callosum. The main

trunk extends dorso-cephalad

of the dura t
I n between tk
tudmal sinns ll should

. s chins s dark two es. T ore caudal, at the root of the t-—mnm
from the chiasma. The dark left pm*en-l-m & 390, P). -

spot between the dotted lines
leading from the w r:rds ter-
ma and prece 2 Tepre-
sents the umc-nnn of the two
precerebral arteries at the
meson; in some cases they
are separated by a consider-

be omitted, t«

»d the brain to l’l the dura c-.\mr!\-[w
£ T

Q. The or artery from the place of
junction of the two precerebrals; its eourse, parallel with
the terma and copula, then around the genu at least to
the dorsum; its short branches to the terma and adjoin-

rts of the hemicerebral meson.
The location of the postcerebral artery. The be-
inning of this, severed from the basilar. is represented
by the circular spot between the hypophy and the
(nn\r\.l(\ of the 5.  From it are seen small arteries
entering the crur: + the two > sels repre-
-smllul in the v i . see under Defects.

391. Pia.—This was formerly more often called pia

i:}-’f-,.', sometimes also meninz t_t'.v’ losa \Lvtr

Supracommissure
epiphysis
spleninm

1
i
'
i
'
i

po i'r‘nbm.m

x 65. 1, Aull-
ein into the tentorial sini 3,
division of the cerebellum ; &
hut should reach the thin floor of
cut edge of the ectal layer
ck 3 at a point be-
. longitudinal si
1 '-npp- rted and injecte
ture containing cribed in the article Methods. etc.
5 natural form.
v nu
. K. Mills,

f entrance
between the torcul aml 1‘:» point ‘marked 4,
rr—i-n-n artery, do d of the chiasm

ed by the rvn:mal of
The more cef

irately shown

m metapore an-.l m»
nowhere distinetly
6) ; the ental layer, in contact wi
e line from The curved white
sure is due to an error ; the surfs

171'1 the metapo
lme- marked 10

IUI'UIIUQ’ the Latt-ml w dll of the p—u ud: eele should be uniformly shaded. For other defeet
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Hirnhaut, weiche Hirnhaut ; Fr., pie-mére). It is deli-
cate, fibrous. highly vascular, and intimately connected
with the neuron (central nervous system), into the sub-
stance of which it sends numerous nu-
trient small When stripped
off, these vess commonly break at a
short distance from the pia, and their
number and minuteness impart to the
ental surface of the membrane a floe-
culent or woolly aspect, the tomentum
g 376, E).

g Myelic Pia.—This is thic
and firmer than the encephalic, less vas
cular, and more closely adherent to the
nervous substance. It has sometimes
been called the “neurilemma of the
cord.” Two layers are recognized: the
ental, sometimes called intima pia,
sends a fold into the ventral (* anteri-
or ™) fissure, and into the dorsal a la-
mina not re rizable asa fold. Along
the ventri-meson the pia presents a con-
spicuous fibrous band, the linea splen-
dens, not represented in Fig. 797.

& 393. Encephalic Pia According
to Shifer (Quain, iii., 186), only the
ental of the two myelic layers of the
pia is represented on the brain, but
where and how the other layer dis-
appears is not stated. The pia fol-
lows all the undulations of the ence-
phalic surfaces, dipping into the fissures
and rimulas as fold C
responding depth (see Fig. 7
the bottom of the intercerebrs sure
the mesal cleft between the dorsal por-
tions of the two hemicerebrums, the pia
enters the callosal fissure at either
js then reflected, and crosses the cal-
losum *

394, Telas and Plexuses.—For these
structures of the pia see §8 2224

- - = —

B. The usual relation of the central fissures to the
paracentrals on both sides
The usual relation of the left paracentral fis

intercerebral fissure
olfactory fissure

olfactory bulb

olfactory tract

Sylvian fissure

optic nerve
entocarotid artery
hypophysis
oculomotor nerve

crural cisterna

tentorial interval

vertebral artery
postoblongata
artery

postcisterna

F1G. 808. —Base of the Brain of a Man Estimated at ty-Five Years, Before the Removal of
the Piarachnoid 3 ¢
olfactory bulb and opposite the

and Blood-Vessel 1, Between the meson and the right

o0id ceases to pass directly from

D e
-7 one hemicere! to the ot and is ried intc e intercerebral fissure by the falx
5. Fig. 802 illustrates: A. The one her brum tc oth d is carn y the intercer ss 3 1

2 Figs. 801 and 804) 3
different aspect of the cerebral surtace terns an artery on the right lateral lobe (pil ) of the cerebellum i
cate approximately the lateral boundaries of t postcisterna (Fig. 807); O., oceipital

obe of the cerebrum ; T., temporal lobe ; F'., frontal lobe.

(a) before the removal of the piarach-
noid or leptomeninges, as in the

alic (upper) third of the fi 3
after it has been removed completely, as in most of the
caudal two-thirds; and (¢) when there remains the in-

supercentral
fssure
central

postcentral

parietal
paracentral

Fig. 802.—Central Region of an Adult Brain. Partly Denuded of Pi-
arachnoid and Exhibiting on the Right a Departure from the More
Common Relation of the Posteentral and Paracentral Fissures;

% 5. 1. The caudal end of a fissure which is mostly covered

2. a small spur of the posteentral representing the usual

caudal branch, which is marked 5 on the left ; 3, an undetermined

fissure ; 4, a triangular depression comparable, perbhaps, with the

expansion of 5 on the left: 6, the cephalic branch of the left post-
central.

trafissural fold, as in the left central and the part of the
right central crossed by the line.

=gince the pia is practically the ectal surface of the brain, its cut
edge is not ¢ monly represented excepting when the figur

very large ale ; but on blackboard diagrams its vascular character

instructively indicated by a red line. On such diagrams the

- " or lining of the cavities) may be represented

or torn margin of the arachnoid at the crural ¢
) =bl.3 5 indi-

sure to tne aorsal fork of the postcentral (compare
Fig. 769).
D. The iess common condition of the dorsal end of the
ig ostcentral. the caudal branch being short and the
cephalic so long as to intrude between the central and the
paracentral and render that portion of the postcentral
gyre quite narrow (§ 11, D; compare Fig. 664).

§ 396. The Arachnoid.—The word arachnoid is derived
from the Greek épdyvy (signifying either a spider or a
spider’s web), and eidoc (form or likeness).* In general
the arachnoid may be described as a non- vascular mem-
brane, enveloping the brain and closely attached to the
pia, excepting where the latter dips into the intervals be-
tween the masses or into the fissuresand suleci of the cere-
brum and cerebellum. These depressions are bridged, so
to speak, by the arachnoid, excepting where the dural

folds, falx and falecula, carry it for a certain distance
into the intercerebral fissureand the interval between the
cerebrum and cerebellum. Wherever the arachnoid re-
mains the outlines of parts are more or less vague, as in
Figs. 796, 802, and 803.

§ 397. Fig. 803 ¢llustrates: A. The general aspect of
the base of the brain when first removed from the eranium;
the outlines are less distinct than after the removal of the
piarachnoid (compare Figs. 672 and 689), and certain

* The open-meshed discs of the common garden spiders, Epeira,
Argiope, ete., are not comparab rather the compact glazed sheet

nstructed by one of the house ders (Tegenaria) which will hold
water, or the still more substantial nest of the water spider (Argyro-
netra), which is like a stationary diving-bell and retains the air placed
under it against considerable pressure.
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features are wholly invisible, e.g., the chiasma, precrib-
rum, and crura.

B. The varying relations of the arachnoid to the inter-
vals between the masses. For nearly half of the distance
between the optic nerves and the cephalic end of the cere-
brum the arachnoid crosses directly from one frontal lobe
to the other so that the intercerebral fissure is barely
recognizable as a slight mesal depression. But at the
point indicated by 1 the fold of dura constituting the falx
(Figs. 801 and 804) begins and forces the arachnoid into
the depths of the fissure. The arachnoid dips slightly
into the Sylvian fissure, and deeply into the interval be-
tween the cerebrum and the cerebellum on account of the
dural fold, tentorium (Fig. , 8).

C. The existence of a considerable interval, the crural
(* peduncular ”) cisterna just caudad of the hypophysis.
between the crura and adjacent brain surfaces and the
arachnoid; the latter was torn and cut in removing the
brain, and the sharp artificial margin is indicated by 2.

D. The existence of the postcisterna (“ cisterna magna ”
or “ cerebello-medullaris 7) between the oblongata and the
cerebellum ; by blowing dorsad at either side of the ob-
longata, where the arachnoid is torn, air entered the post-
cisterna and it expanded so as to have a convex outline
as in Fig ¢ but when the photograph was taken mo
of the air had escaped and the extent of the cisterna is in-
dicated only by the greater vagueness of the cerebellar
outline as far as 5 at either side.

§ 398. As to details, however, our knowledge of the
arachnoid is even less complete and satisfactory than that
of the dura and pia, and there are direct contradictions in
the accounts by different anatomists which I have as yet
been unable to reconcile. As stated by Langdon (1891),
Bichat deseribed (1802, 1813) the arachnoid as a serous,
shut sack, conforming in
all essential particulars
with the serosa of the
other caviti But most
recent writers follow Kol-
liker (1860) in denying the
existence of a parietal lay-
er in contact with the
dura. and Tuke
(1882) even the
layer as merely an element
-of the pia.

§ 399. On February
17th, 1888, I made and re-
corded the following ob-
servation upon a child,
still-born, at term, No.

2.258: In removing the
parietal dura, a delicate
membrane separated from
it more or less easily in
different localities on the

two sid it was observed F1G. 804.—Transection of the Dorsal, Mesal Region of the Cerebru
noidal Villi. Slightly enlarged.

by my colleague,
. 8. H. ge. *
&€ 400. On December
t 90, Dr. Langdon’s
paper (1891) w
before the Associati left), subarachnoid space.
American Anatomists. >
records observations made

Fig. 134)

inseparable in this region in the adult. At the base of the
skull it is demonstrable as a separate membrane, even in
the adult. To assert that the parietal layer of arachnoid
is absent because its subepithelial connective tissue hs
fused at the vertex with the dura (connective ti

as incorrect as to describe the great omentum asone layer
of peritoneum, because its original four layers have be-
come matted and adherent.”

& 401. During the preparation of the article Meninges
in the first edition of the REFErENCE HaxDBOOK I verified
the correctness of the previousobservation as to the pres-
ence of an ectal or dural layer of arachn and noted its
reflection upon the carotid and vertebral arteries to be-
come continuous, presumably, with the ental, pial, or vis-
ceral layer. But no such reflection occurs at the nerve
roots unless at some depth within the foramens of exit,
and this point I have as yet not had time to determine.

§ 402. Fig. 80) illustrates: A. The relative positions
of the meninges (compare Figs. 796 and 798).

B. The formation of the longitudinal sinus within the
substance of the dura.

C. The projection of the arachnoid villi into the sinus
and the parasinual spaces; see the article Paechionian
Bodies.

D. The accumulation of the villi at one point, on the
right, to such an extent as to cause the protrusion of the
dura, and presumably a depression of the ental surface
of the cranium.

parability of the arachnoid from the pia, leav-
I stinct subarachnoid space increased along the
fissure lines.

F. The conterminousness of the arachnoid and the
falx, and their separation by a distinet interval.

§ 403. Fig. 805 illustrates: A. The complete circum-

to Show the Meninges and Arach-

(From Key and Retzios, Taf. x ., Fig. 4; after Shafer: Quain, iil.,

_Preparation.—The spinal subarachnoid space (Fig. 797, k. 1) was injected with a fine blue mass,
which filled (and distended ?) the corresponding space upon th
villi. The original figure is appropriately colored and on a larger scale.
tween the width of the falx and the interval between it and the callosum, the plane of tion was not
far cephalad of the splenium (see Fig. 801).

cerebrum and entered the arachnoid
Judging from the relation be-

¢.¢., Callosum ; f, falx ; longitudinal sinus ; s.a. (at the

Defects.—The pia is not so distinet as T would mak . 'The relation of the arachnoid to the ven-
tral margin of the falx is not quite clear. There is no extension of the c ical cine
sum of the callosum as an indosium (see § 217). There is no indication
upon two children, at layers of the dura, e.g : periosteal and encephalic, des

ea upon the dor-
: e of the two
by Langdon (Fig. 798). The falcial

- (inferior longitudins s s r Vi - SE i s a8 1 sai 5 anw N
term. and one adult. His nferiol itudinal) sinus may have been absent in t ase, as it is said to be in many. The

summary is as folloy
“The arachnoid is

true shut sac, similar in

structure and function to the serosa of the other great cav-

ities. Its parietal layer is easily separable from the dura at |

the vertex in the fetus and young infant, but practically

+ Although this distinctly indicated the existence of a parietal (ee-
tal) layer of arachnoid.'at that time I supposed the subject, Meninges,
would be treated by another, and Was, mOTeover, then fully occupied
-with the articles already undertaken ; hence the observation was not
made publie and the point has not been followed up.

lacunce laterales are somewhat indistinet, probably in consequence of the reduction from the original
figure, where they are much more clearly shown. 7

scription of the true encephalic cavities, excepting at the
metapore.

B. The non-communication of these cavities with the
pseudocele (fifth ventricle).

C. The presence of considerable, irregular intervals,
subarachnoid spaces, or cisternas, between the pia and
the arachnoid.

The continuity of the largest of these, posteisterna,
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