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what we know of the relation of sensory fibres to motor
fibres in the spinal cord, it is not surprising that the sen-
sory nuclei tend to occupy a position farther dorsalward
than the motor nuclei of the lateral group

The n. hypoglossus arises from the nucleus n. hypo-
glossi which is seen to be long, and its dorsal border con-
forms to the cervical curve. The nucleus extends more
than one-half the length of the medulla, corresponding
in general to the extent of the nucleus olivaris inferior.
The root fibres leave the nucleus from its ventral border
and have their superficial origin between the olive and
the pyramid. The nucleus n. abducentis is well shown

3. 957 and 9: It lies in the distal part of the pons
just l»tlu\\ the floor of the fourth ventricle and just lateral
from the fasciculus longitudinalis medialis. Its relations
to the knee of the facial nerve are beautifully shown in
three dimensions. The root fibres of the nerve leave the
nucleus at its ventro-medial border and pass ventralward
and slightly spinalward, emerging between the pons and
the medulla near the middle line. The root fibres of the
n. abducens pass through the trapezoid body.

The nuclei of the trochlear and oculomotor nerves are
illustrated in Plate A and Figs. > and 956. These
nuclei lie in a trough formed by the fasciculus longitudi-
palis medialis on its midbrain-curve. The nucleus of the

trochlear nerve is distally and dorsally situated on the
lying as it does in the proximal ]}.n. of the
There is alack of symmetry i

Curve
lus inferior.

collicu-
in the LuLlcl of

the two sides, as the mass of cell bodies is single on the
left side and double on the right. The volumes of the
cell masses of the two sides are, however, about equal.
The root fibres ].Ld\ e the lateral and dorsal border of the
nucleus and ps st lateralward in tered bundles.
They then turn dorsalward and slightly spinalward. In
this dorsal course the fibres of the root bundles are col-
lected into from two to four compact bundles, lying in
the central gray matter just inside the ~1r11l1111pluiundum
album. The decussation dorsal to the central canal is
well illustrated in Fig. 955.

The nucleus of the n. oculomotorius is seen in Fig.
955 to consist of a long mass of cells lying in the trough
before mentioned. The nucleus as a whole lies farther
ventralward than does the nucleus n. trochleari The
nucleus is placed obliquely te a horizontal plane so that
the distal end is situated farther dorsalward than the

imal end. The nuclei of the two sides lie so close

gether that they have been modelled as a single mass,
which consists of two lateral ;\u‘r-& which are fused to-
gether in their ventral portions so ke a gutter in
which lies the median nucleus. l"m» whole mass has the
shape of a triangular prism with the apex pointing ven-
tralward .u.'i the base dorsalward. The course
root fibres leaving the nucleus is best see 5
The root hL.)hch runs ventralward between the ‘mxl(]lmm
conjunctivam and the red nucleus to the superficial

gin in the fossa interpeduncularis.

F16. 956.—View of the Model from the Lateral As -z
substantia nigra, and the medial, lateral, and superior lemnn
(2) the midbrain. The nuclei_of the dorsal fmnﬂm repres
cerebral nerves are rep nted by the nuelei
of the region of the model, except the n.
trigemini: 2, nucleus n. t i
motori , radix n. oculom
medial 11, nucleus
laterali C

nucleus funiculi cuneati: 20, uul‘lf fun]cu'l! gracil

’-1 substantia gelatinosa (Rolandi 25, fasciculus
andi) ; 28, fasciculus eerebro-spinali

Dmt: rs’ nucleus t« 33, fas

trigemini (sens.) ;

42, radix n. oculomotorii nucleus ¢ ~olumnari
Radix n. trigemini (*» ns.):

=)

lemniscus

x descendens (m.
endens (m.) n. trigemin
< radix n. facialis (genu internum);
+ 15, radix de % i: 16, fibres to tractus solitarius; 1

21, mu'lmh funiculi

30, nucleus olivaris inferi

44, nueclens capsu
The proximal line runs to the root bundle, the distal to the tractus spinalis n. trigemini.

After remc ’nnr' from Plate A the following structures: the corpus restiforme, the

l«znr-d to show (]J rht- Sensory nerves and their nuclei, and
the sensory
The
U tiforme. 'l. \l]slell\
stratum album profundum
9, brachinm conjunc tivom ; 10, fasciculus lon_ i
13. nucl n.

23, ;aa-(uul s cuneatus
. substantia g?ldtmnsa
; 31, radices n. IX. and X.; 32, tract from
i 36, corpus trapezoide um 37, radix n.
: 41, fibres to decussatio tegmenti dorsalis;
lei rubri : 45, lectus substantise nigr=e; 46, nucleus ruber.
(After Sabin,

5, fibree arcuatse inter
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orius, only the extreme proximal
part of the spinal portion is shown in the model. The so-

called vagus portion of the nerve is not illustrated. The

Model from the Lateral . ect. The se n»
trochlearis are now st F
x descendens (m.) n
I« mgn}h i £ 10, formatio retict
n. facialis (ge , nucleus n.
nucleus 1 X d

proprius 3
olivaris

lateralis nucleir
(After Sabin, F. R.)

root fibres of the nerve, instead of pas
the cell bodies of origin to the lateral groove, pass dorsal-
ward and then turn ventralward and lateralward toward

FiG. ‘Zb‘-\—‘ﬁc-w of the Lateral Surface of the Medulla She
rs. and by the position of the nn:-h-u.s n. ﬂhd(]m—-'[
watio reticularis alk S ab« nti

inferior; 5, T -ulus longitudinalis m )

8, nueclew 9, position of part ..f nucleus

r ntro-lateralis (1) ;: 11, nueleu

13, lnrpll- trapezoide 14, radix n. facialis

medialis; 17, xnr},us trapezoideum. (After Sa

356

The v 1»‘\.\'

the superficial origin, thus forming what Miss Sabin re-

fers to as a pars prima and a pars secunda of the root.

The nucleus ambiguus or motor nucleus of origin of the

have been removed and all of the motor cerebral
4’«1!“-11.-1 '1”1\[{11‘- N

nuclev
»l.lml.a hn T

apsulae
rubri.

glosso-pharyngeus and the n. s

1y represented in Fig. 957. It lies in the formatio re-
ticularis, dorso-lateral to the dorsal accessory olive and
lateral from the tract from Deiters’ nucleus to the cp‘in-xl
cord. It is on about the same horizontal level as T]‘l(‘
nucleus n. facialis. The root fibres are divic h\l"\(i\'s
Sabin into a pars prima and a pars secund: In the
pars prima they pass medianward and dorsalward toward
the floor of the fourth ventricle. Then the pars se (mlhll
begins, the fibres turning sharply to pass ventralws ard
and lateralward, where they follow the same c uur\:A 1:(10
the entering sensory fibres of
the same nerve. The root
fibres plunge through
tractus spinalis n.

'he mnucleus i
situated in the dorsal part of
the pons just dorsal to the
level of the corpus trapezoid-
eum, is seen in Fig. 957. It
isa compact oval mass of cells
having its long axis parallel
to the long axis of the pons.
The illustration in three di-
mensions of the root fibres,
including the pars prima, the
genu internum, and the pars
secund I'(‘[\I'V'\'(‘HT.‘; one ()f
the most satisfactory features

ris alba: 7, lemnis 1 ;: of the model. The motor

| < O [} - 3 - = .
2 I' o T{';:“”‘l m of columna  part of the n. trigeminus is
scus lateralis; 16, lemniscus shown in Fig. 962, and the

entire nerve is well illustrated

A A A Iy e
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in Fiec. 956. The nucleus motorius princeps n. trigem-
ini lies in the middle of the pons, just pr mal to the
transverse part of the knee of the facial nerve. The dis-

2
|

S T'illlln
leus ¢
n: 12,
; 14, nucleus funic nll sy
> : 16, nucleus funiculi cune
nu‘nx n. cochlese; l‘i corpus tr
2], nucleus n. hl
us N. & bducentis dix n. faciali 5, c
, fasciculus Junmtudmu is
mrdmn:. 28, lemnise
«, Fibres running from lemniscus lateralis to the brachium con-
jun('u'.u.m (After Sabin, F. R.)

tal end lies opposite the proximal end of the nucleus
olivaris superior. The radix descendens mesencephalica
n. trigemini is seen in the model starting at the distal
border of the stratum album profundum ‘and traversing
the pons as a narrow bundle parallel to the raphe. TIts
relation to the locus ecerule s obvious. The decussat-
es pertaining to the n. trigeminus are shown in

i:, nunu ds the sensory nuclei in the model, those con-
nected with the n. glosso-pharyngeus and n. vagus may
first be referred to. They include the nucleus alse cinerez
dnd the nu leus tractus solitarii. These are well illus-

! and 956. Then »f cell bodies situ-
ated at the distal end of the tractus solitariu shown in

Brain,

Fig. 955, possibly corresponds to the commissural nucleus
of Ramén y Cajal.

The sensory nucleus of the n. Il'lf"(‘run.l s corrresponds
to the substantia gelatinosa. In Fig. 956 the sensory
fibres of the n. trigeminus are seen to enter the lateral
surface of the pons just distal to the motor bundle. The
fibres form a compact mass, which extends dorsalward

the lemniscus l.ml alis into the region of the pars
dorsalis pontis. » bifurcates into a Y, corre-
sponding to the Y- -11.;pul bifurcation of its constituent
fibres. Into the notch ..t the Y fits the upper end of the
sensory nucleus. The lateral and longer arm of the Y
forms the tractus spinalis n. trigemini. The m 1ial and
shorter arm of the Y passes dorsalward just medial to the
sensory nucleus. The tractus spinalis n. trigemini ex-
tends from the middle of the pons to the upper part of
the cervical spinal cord. It lies medial to the cochlear
nuclei but lateral from the nuclei of the dorsal funiculi.
For details with regard to the sensory nuc leu f the
-igeminal nerve and the tractus spinalis n. irwr—mu_u,

Sabin’s article may be consulted.

The v various nuclei connected with the n. vestibuli are

depicted in th dimensions in the model. The root

| fibres of the ve tibular ve, on entering the central

nervous system, bifurecate into short ascending limbs and
long descending limbs. The bundle of descending limbs

17
F1G. 960.—View of the Midbrain from the Superior or Cerebral As-
e 'w can be under: d by comparing it with Plate
&®© show the stratum profundum
nuclei rubri from
- nuhh longi-

9, pos
‘-‘H‘d[h[‘l :iihum prniummm 11,
sciculus re

nuclei ruh nucleus fa
ciculus l ongitudinalis mec al

s
hr‘.:whulm LunJ anctivam :
bundle) ; 25, corpus trape-
commissure between

= hran_-'nium e -njnnt’-ti\'um (dorsal
zoideum 'md nucleus olivaris superic
Bec hh—‘h—'\s s nucl
£ in the model, in the stratum profundum album, where
formatio reticularis alba are related to the substantia
centralis grisea. (After Sabin, F. R.)

is known as the radix descendens n. vestibuli. There
are four nuclei, namely: (1) the nucleus n. vestibuli
medialis: (2) the nucleus n. vestibuli radi descendentis,
| wlmh is directly continuous with (1); (3) the nucleus n.
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vestibuli superior or nucleus of von Bechterew, and (4) | A surprising feature of the model is the appearance e —=—

the nucleus restibuli lateralis B s e 1 _ IS 2 | - E "
The lq-.t-(nli:n?i",‘]'.'fﬂullj ,I.l_“t.lfxli;- Or_nuc leus of Deiters. | presented by the nucleus olivaris inferior (Figs. 961, 962). the nucleus posterior thalami. The relation of the lem- | part cut through corresponds to the most anterior portion
e ;m} ‘1“-" is divisible into two parts, | Sections through the medulla have long taught us that niscus to the nucleus ventralis lateralis thalami is obvious. | of the thalamencephalon. Passing from the middle line
p ying lateral to the root bundle of the vestibular | the gray matter of the olive forms a hollow shell with a lateralward are seen the stratum griseum
wrinkled wall, but the method Nucleus posterior thalami. , . Nucleus ventralis lateralis thalami. centrale, the tenia 11)_:1iauu_. the nucleus
F.p. F.z. of reconstruction indicates that - H : Pulve anterior thalami with its ventral capsule,
r the olive Sl cnatant avl e it erior the fasciculus thalamo-mammillaris (Vicg

L. Lt Pi Lz

s surface be- / Commissura posterior cerebri d’Azyri), the nucleus lateralis thalami,

ing mark gyri and sulei : : Aqueductus cerebri. and the nucleus ventralis thalami (an-

/ L as definitely as that of the = : = =" part). Bounding the thalamus

7 cerebral cortex. Miss Sabin i e 4 Iward is the capsula interna of the
= ' | .

DORSAL. -ibes » Interal Bartoce s 3 wmcleus lentiformis. he three parts
d ibes the lateral surface as & % __Fasciculus longitudi- e = e T-a o : P
senting four lobes. The —~ B " palis medialis. of the nucleus lentiformis are represent-
or proximal lobe is the J =~ == . ed. namely, the pars medialis and pars
S ags e P T . ~Brachium conjunctivunr ateralis of s s pallidus s o
st it is subdivided in the ) : i By JEH__ lfluj.m‘ of {!u globus t]l_x?ll:}l\.xi .mn_lT 1]1]1_‘
al portion h_\' tw yr three Corpus ge‘nic‘u!amm laterale. i A putamen. ent g to e g _h pus pa 1
groups or sulei. It contains Corpus geniculatum mediale. o - . dus is the commissura anterior cerebri.
three gvri. The second and : i ¢ ‘Substantia nigra. A portion of the ventral part of the ansa
hpes Rt : cond and Lemniscus. | = s e = 1 % e
ﬂ_m'fll lobes each comnsist of a ;B"-Lem"ismlj?edm“s‘ Iem;m;_ :H]'h is seen in the ventro-media
single convolution or gvrus: is pedunculi. part o e section.
the fourth lobe is the smallest IG Frontal Section through formal Human Brain at Level of Upper Extremity of The histology of the cerebral cortex
LAl el connits Kbe the 5o le. (After C. von }Ic-nak'\\-.,ifn h. _’11 ychiat Bt*r‘niin Bd. varies in different parts. At
P it E Lateral white matter of lateral geniculate bc . < S o = aoribe
ond and third of a sin us. i Taken from ** The Nervous System and Its Constitue layers are u ually n_lt.._t ribed (F
In the midbrain e main Ne (1) an external molecular lay
bundles of fibres have been layer of small pyramidal cells;
modelled as well as the nu- More ventrally situated are seen the lateral and medial | layer of large pyramidal cells, and (4)a layer of polymor-
cleus ruber and its capsule geniculate bodies | phous cells. The molecular layer contains a very large
S In a section higher up (Fig. 965) the nucleus hypo- | number of nerve fibres which run in various directions.
thalamicus, : - 5 They represent
sations of g’ - Lamina medullaris media. F the 5 5
sations of the tegmentum, the Luys’ body, Lamina medullaris medialis. for l!w i "\lr,rmn
stratum album profundum, the lustrated. In the . Nucleus medialis thalami (b) tert }““11" of other
substantia centralis erisea. and thalamus are 11 ! AL (centre median). cortical cells or of
the substantia nigra. 4 the tzenia thalami, i aes . projection or asso-
; o gra. = . 2 i Fueleus medialis thalami (a). ¥ g = =
Passing now to the histology the nucleus mex li- Capsula inferna.—- e ‘3\;’\ ciation fi bres.
and microscopic anatomy of alis thalami, the ! § 7y ....Tenia thalami. The subdivisions
the prosencephalon We mav lamina medullaris £ p - of the apical den-
begin by a |1|-,~'(_‘['ipti(_‘;n of ;i-,{n‘,, thalami, the nu- : drites of the py
3 s : cleus dialis S0 a. idal cells consti-
sections which pass through cleus medialis . 5 =X - midal ce p
= Sl e ucleus lentiformis.~— - = B e s
the hypothalamus and the ﬂm}".‘”” “f” 1" “r’.\' 2 . e = Nucleus ruber. t\“;“. ; il;-ar%v} \}){‘”!_T
T nediar Ays), « t s layer.
thalamencephalon. MAEIATE O " SLYE S ! _Fasciculus retroflexus T P :
In Fig. 963, which repre- i the lamina medul- o S ; (Meymerti). Three types of
sents a transverse sectior | laris medialis, the o e Y 7 cells exist here:
through tk e ]_\L s nucleus ventralis ~Fasciculus pedunculomants (1) pelygonal
ugh the uman brain at millaris, pars tegmentalis. cells (23 -tpinl'llv-

"TVNIIS

the fasciculus retroflexus of
N ERYS AT Meynert, the wvarious decus-

"IVNIdS

the level of the decussatio bra- thalami (). the

chii conjunctivi, the positions
of the lemniscus superior and
of the main portions of the
lemniscus medialis are out-
lined. Lateral and dorsal from
the lemniscus superior is seen

lamina medullaris
media, the nucleus
ventralis thalami
(a). Lateral from
the latter is seen
the capsula inter-
na, and more lat-

lateralis{cornu 1;;feriu._-;). i !
ucleus ventralis thalami (a).: 1 ¢
Nucleus ventralis thalami (B} :

i
[)
[]
]
3
i
i
]
i

B.

-
Nucleus hypothalamicus
(corpus Luysi).

Basis pedunculi.
hrough a Normal Human Brain at the Level of the Lower End of

shaped cells, and
(8) triangular or
stellate cells.

The layer of
small pyramidal
cells and that of
the large pyrami-

the brachium guadrigeminum
inferius.

SR In a section higher up (Fig.
964), in addition to structures
met with in sections lower
- £ down, some of the nueclei of the
961.—View of the Dorso-Lateral and Lateral Surfaces of us Olivapis thalami are seen, the nucleus
- f sura prima ; f a secunda: ventralis lateralis thalami and

eral still the nu- 2! After C. von Monakow, Arch. ] yehiat., Berlin. Bd. dal cells are very
Jeus lentiformis ii i a, Dorsal w matter of nuclens ruber; B, ventral white .} o 15 cteristic
cleus lentiiormis. matter of n S +. lateral white matter of nucleus ruber. (Takenfrom “The . - 15 -
In the hypothala- Nervous System and Its Constituent Neurones,” New York, 1900.) They contain the
mus the nucleus pyramidal-shaped
hypothalamicus or corpus Luysi is seen justdorsal to the perikaryons which are so characteristic of the micro-
base of the peduncle where it goes over into the capsule. | scopic picture of the cerebral cortex. Each perikaryon
A little higher up (F 966), passing from the third |- gives off an ascending dendrite known as the chief proec-
ventricle lateralward, are seen the
Pulvinar teenia thalami, the lamina medullaris
i medialis, the nucleus anterior thal-
i Corpus geniculatum mediale. ami, the nucleus lateralis thalami,

| ; Brachium quadrigeminum inferius. and the zona reticularis. Lateral 3 : = __Lamina medulluris medialis.

nerve and the other part lying in an angle between . == H0F, /CDUJL‘qus superior. from the ';l;un-r is seen the [_';lfl’!:-ll}]z'-l ; =

: 7 interna. 'he anterior part ol the

nucleus ventralis thalami is met with

superior and medial nuclei of the vestibular nerv 3 5
i g : A e o L+ Aquieductus cerebri
model illustrates further a set of internal ar 61 - ey i.

rates f a 8 :rnal arcuate fibres .z il = -
: : g (/hc 3 in the ventral part of the thalamen- Nucleus lentiformis.
ure between the superior vestibular nuclei off th & g . cephalon. At the ventral extremity

assing from the medial nucleus to the raphe, a
two sides, a tract from Deiters’ nucleus to the spinal cord. | - ] of the lamina l'nn_-lln_]!;xri'— nn_-di:'i_li,-. in Nucleus ventralis thalami *--—"2XF :
and two sets of fibres relating the vestibular - i transverse section, is the fasciculus Atanr.{;“. de i it ﬁ---‘y Forel's Feld H,-
wi = - 3 —e (V3 s 211 n Tic LS £ > ¥
= (i' Q&‘ht‘h{‘ “{I,TIK{}!““]' hi x Ilimh]:nm]—m;unllmllhn|\- (Vicq llnA:z': 1::[ i ris, pars
O] ected with e n. cochlew near its en- i \, ¥ i n the hypothalam 1S are seen d 12
trance are two definite nuclei of termination, Corpus geniculatum laterale. ‘Deﬁﬁfﬁﬂfz‘iz?ﬁ?m“ of Forel's field H and the two parts - 3 3
namely, the nucleus n. cochlez ventralis and E of the ansa lenticularis, namely, the Commissura anterior cerebri Sl
e . L : entra anc . £ | A TR s e alis Ansa lenticularis (pars ventralis). s
the nucleus n. yehlese dorsalis (Plate A). The i § pars dorsalis and the pars ventralis. Pedunculus cerebri. Tractus opticus.
relation of the ventral cochlear nucleus to the 3. 963.—Frontal Human Brain f th '\e»]_;[r(_r-_nwt'l‘;:llli:‘ SHTALe 11;“1}0 ?Jlﬁny Fi1c. 986.—Frontal Secti th h a Ni 1 H Brai the L 1 of the A Lentic
orpus trapezoide is shown in Fi 50 s I atio Brac ot ool s 4 of the ha fornicis, and most ventral of all 1n . 966.—Frontal Section through a Normal Human Brain at the Level of the A0S g
:wul apezoideum is shown in Fi 959 and =miio {5:‘:4 i« 1 . CATte . von Mona wehiat., I . s -,hi i mctus opticus laris (Anterior to the Nucleus Hypothalamicus). (After C. yon Monakow, Areh. f. Psychial.,
960. > ik aken from s Constituent ”ﬁI”‘-'nl is the tractus of ‘.F‘,. i 967 th e Bd. xxvii., 1885, Taf. Fig. 28.) (Taken from * The Nervous System and Its Con-
n the next section (Fig. 967) the 0 New York, 1900.)

FI1G. 962,

aterali

ira. quart; L.p- us p

ertius; lLq 18 quartus.
vucleus Olivar
primus ; s.8., sulcus secundus; =f., s

Nucleus lateralis thalami.
sNucleus anterior thalami.
Capsula interna.

Zona reticularis (Gitter- <= 3 & - == Teenia thalami.

schichty

. > = ..! Faseciculus thalamo mammil-
- : laris (Vicg d” Azyri).

L L

%‘—'_‘Calumna fornicis.
i

et

Nucleus posterior thalam

358




