





Midbrain

Medulla




Ocuomator 1
Basis peduncull —
Trigeminal n,
Basilar sulcus
Middle cerebellar
Abducens r
Basal portion Facisin.
of pons
Vestibuk
Glossophy
Olive
Pyramid c '\-_ — Vagus n.
| .\ _~~ -
Ventrolateral sulous — . SNSC™Y Ao,
Ventral
median sulcus ——— Cotsbal ot
BCCass0TY
Decussation Spinal root
of pyramids |
Ventral roo!

Lateral geniculate body
I Medial genicuate body

Superor colliculus

St N inferior colliculus
oAy }—-"

Supenor brachium -¥ ‘
' Trochlear n.

.« 3 !
Corebral peduncle —Reririiay SN Position of lateral lemniscus
R Nl

e\
Basal portion Y Superior cerzbellar peduncle
of pons !
e Trigeminal n.
{ | Middie cersbellar padunde
Abducens n, R Vestibulocochlear n.
i
Pyramid 4 —— Fadaln
Glossopharyngeal n

.Y o )

',\— Cuneate tubercle
— Gracllo tubercle

Hypoglossal n. \ =

-
v

\
Qlive 29 )
) N Fasciculus cuneatus
V. n
i 3 ‘t Tuberculum cinareum
Spinal root of accessory n,

first cervical n.



Medulla Oblongata

Olfactory tract

Anterior view Anterior perforated substan
Infundibulum (pituitary stalk
Optic chiasm Mammillary bodies

Optic tract F29% w N A ——— Temporal lobe (cut surface)

Oculomotor nerve (I11)

Tuber cinereum
Trochlear nerve (1V)

Cerebral crus Trigeminal nerve (V)

Lateral geniculate body Abducent nerve (VI)

Facial nerve (VIl) and

Posterior perforated substance intermediate nerve

Vestibulocochlear nerve (VI
Pons
Flocculus of cerebellum

Middle cerebellar peduncle Choroid plexus of 4th

ventricle

Olive
Glossopharyngeal nerve (IX

Pyramid Vagus nerve (X)

Ventral roots of 1st spinal nerve (C1) Hypoglossal nerve (XIl)

Accessory nerve (XI)
Decussation of pyramids



Inferior colliculus —%
Trochlear (IV) nerve ™ 2

Superior
Cerebellar peduncles{ Middle
Inferior

Cerebellar cortex

Fasciculus cungatus
Fasciculus gracilis




Olfactory tract

Anterior perforated substan

Anterior view } ;

Optic chiasm

Infundibulum (pituitary stalk
Mammillary bodies
Optic tract ____-_-———-Temporal lobe (cut surface)

Oculomotor nerve (1)

Tuber cinereum

Cerebral crus Trigeminal nerve (V)

Lateral geniculate body Abducent nerve (VI)

Facial nerve (VII) and

Posterior perforated substance intermediate nerve

o p Vestibulocochlear nerve (VI
L;jﬁ sda ol o1 ol X ons

Flocculus ot cerebellum

Middl l
iddle cerebellar peduncle Choroid plexus of 4th

ventricle

) C‘L‘“ Qlive

Glossopharyngeal nerve (IX

d&i-’-\-‘\j adaldi =lau Pyramid

Vagus nerve (X)

Ventral roots of 1st spinal nerve (C1) Hypoglossal nerve (XII)

TS P& oo

Decussation of pyramids

Accessory nerve (XI)



JIasal sy adalds

, _Fasciculus gracilis
_~Nucleus gracilis

/Fasciculus cuneatus

_+Nucleus cuneatus

~"_.Spinal tract of trigeminal

-~ nerve

_Spinal nucleus of
trigeminal nerve

~N
“Spinal root of accessory
nerve
erior spinocerebellar.-- ~Medial longitudinal fasciculus
tract

XERAEEK
OXRIIEEC

' OCSOBES
’0:0:0:0}‘
oo
O
// 2 ‘\\\
\

'ral spinothalamic tract~”

e gk » “~~Medial accessory olivary nucleus
nterior spinocerebellar -~

tract
7 P \
Central canal /’
Pyramid

N
\ “Decussation of pyramids
‘nterior median fissure



Pyramid of
medulla oblongata

Uncrossed fibres

Decussation of the
pyramaids

Lateral corticospinal
tract

Anterior corticospinal
tract



A B

| | _-Fasciculus gracilis

/ . .
Contralicabdls, ~~__Nucleus gracilis
__-Fasciculus cuneatus

_~Nucleus cuneatus
-~
-~ _.~Internal arcuate fibers

~ __—-Spinal tract of

- trigeminal nerve
__———="Spinal nucleus of
trigeminal nerve

-

“~.Spinal root of
accessory nerve

Posterior spinocerebellar ——
tract

) —-—-Inferior olivary nucleus

. . ”
Lateral spinothalamic tract”

I

o~ S e
/// z 2 ¥ }"‘{-{}‘;ﬁ}'
Anterior spinocerebellar tract £ Y \— Hypoglossal nerve
\
/ N\
/ N

: » Shruit \ :
Decussation of medial lemnisci “Pyramid



Oculomotor

Dorsal
cochlear

Inferior
Medial

VESTIBULAR
NUCLEI

mesencephalic
Dorsal cochlear

main sensory
Trigeminal—

Trigeminal—
spinal

Trigeminal—

Dorsal
vagal
Nucleus of

tractus
solitarius

" 4,
’ .. -ow S, LAY

.t‘&«-% s, VeV

B35, SN 2RIt

obu\ah s.—._ﬂgu.rfi.ﬂano’
Spatnaa :.ou_cap'.uann oy v Neatp a0

o.nmu-w-. .-mo-. ao.- h.».k... #.» F AN [ -.-.ﬁ e q i

Qs e ST L

.“..r...-c..;o

e

.\\

S —
N
. /

N

g
G il ! s 3

~
5 8 3 la S "3 g
~ Q Q 8 ® N
- ‘. 3 9 i S )
S U I ¥ S S
Q Ry ) Q.3 {

) o o
B e S

: 5. &R



5 b
Medial longitudinal fasciculus

Hypoglossal nucleus |\ Inferior medullary velum

Dorsal vagal nucleus. // Cavity of fourth ventricle
Nucleus of tractus

-~
solitarius  ~~~

~

7 __—Medial vestibular nucleus
—-Posterior cochlear nucleus
»—— Inferior vestibular
A\ nucleus

_—Inferior cerebellar
peduncle

Reticular formation~__ £

Spinal tract and
nucleus of TT==<{

wigeminal merve Anterior cochlear

|~ nucleus

Nucleus ambiguus ——-

__-Vagus nerve

. P2
Anterior .~
spinocerebellar tract -~

5

~~._ Dorsal accessory
~olivary nucleus

Lateral -
spinothalamic tract 7

. e
Tectospinal tract”

~~<_ Inferior

~

~olivary nucleus

~ .
>~ Medial accessory

Medial lemniscus”” :
A olivary nucleus

Olive”

—
e .
~
-~

Hypoglossal nerve

/ \ »
Anterior median fissure A rcuate nuclei



dorsal nure, of X &fes “‘*S“"ﬂ

lit



Optc tract
Mamillary body

Interpeduncular

Lateral genicuiate body
I Medial geniculate body

Supenor colliculus

— Inferior collicuus

r Trochlear n.

Superior brachum Y -7

Camton pacncn NN position of tateral lemniscus
Middle carebellar
peduncle Superior cerebellar peduncle
Abducens ¢ Basal porton e
of pons
: e Trigeminal n.
Basal portion Facial n. :
of pons - Middle cersbellar peduncle
Veatibuk
Abducens n, Vestibulocochlear n,
L Facaln
Glossophy oy
Glossopharyngeal n
Oive \— Cuneats tubercle
Pyramid — Vagusn. — Gracllo tubercle
Ventrolateral sulcus — Hypoglos
Ventral Fasciculus cuneatus
median sulcus Cransal rot Tuberculum cinere
80088807y kol um
Decussation Spinal root
of pyramids accessory |
Ventral roo!

first cervical n.



General somatic afferent (GSA)
General visceral afferent (GVA)
Special somatic afferent (SSA)

Special visceral afferent (SVA)

General somatic efferent (GSE)
General visceral efferent(GVE)

Special visceral efferent(SVE)

5,7,9,10

9,10

2,8

1,7,9,10

3,4,6,11,12

3,7,9,10

5,7,9,10,11



Corticobulbar tract

-&0- fovhas el O

h'wut' ! mescmy
T——— o L eniies

Hypoglossal N.
Ambigus nucleus
Motor nucleus of facial
Abducent N.

Motor nucleus of trigeminal N.
Trochlear N.
Oculomotor N.



o, N2 GSE

Mamilary body

Interpeduncular , . N <3 N R |
0854 / . g - .' . J
/ . . f ) ."
# L > \ Qcuomator n. MedU"a 7

wmaret G~ . oblongata

Basilar sulcus

Madem {
N | B Intrinsic —

Basaparon —(EellS - F 5 e muscles of

the tongue

Vestibulocochlzar n

Hypoglossal —
REIONE. rng]
Pyramid | :/. ! \§ Hypoglossal ;

Ventrolateral sulous — \\
4

medanm _
Decussation \ “

canaar EXrinSic =
o muscles of ———

N SN woseyn e f0NQUE &
R}
Ventral root of

first cervical n,



Hypoglossal N.(GSE)

Medial longitudinal fasciculus
Hypoglossal nucleus |\ Inferior medullary velum

s Dorsal vagal nucleus. oo / Caviyy of fourth ventricle
o . L 7 . .
gl = ol Nucleus of tractus N N\ /7 __~Medil vestibular nucleus
]: L g solitarius ™~~~ —-Posterior cochlear nucleus
1 i"I:||:| |T'1'L i ;11 LN, 5t i —-Inferior vestibular
Al il § 4 W, | :
f Crei's, i i & Reticular formation~__ dnclens

sl _-Inferior cerebellar
pinal tract peduncle

3 cle
nucleus of ==~

trigeminal nerve Anterior cochlear

- nucleus

Nucleus ambiguus ——-
__-Vagus nerve

. 7
Anterior.””
spinocerebellar tract 7

7 7

Lateral
spinothalamic tract ,/

“>~._ Dorsal accessory
“olivary nucleus

~~_ Inferior

~

5 d ~ B
Tectospinal tract” ~olivary nucleus

\\ .
~Medial accessory

e
Medial lemniscus” 7 :
olivary nucleus

Olive”

—
e
-

/ \ Hypoglossal nerve

Anterior median fissure  Arcuate nuclei



Hypoglossal nerve palsy




Accessory N.(SVE,GSE)

Opsic tract

' \

Marmillary body | \
S Jugular — pons
| e | foramen ||
4 g ¢ 2 Medulla
e el awi] — Tonvan - Vagus ' oblongata
Basdar suicues : ‘ nerve (X) ,f
Middle carebellar b5 '\ /" Cfan|a| I'OOt
peduncle AP \ / )
% gl —— Spinal root
Basal portion 8 Facain ? Cranlal root Foramen
e - diverges and magnum
Vestibulocochlaar n
f j:;n:evagus Cervical region
& | of spinal cord
J Glossopharyngeal n. ~ '
Accessory - e
Ol : N y
oy 4 S erve (X) Trapezius
Ventrolateral sulcus —NC Z Hypoglossal n muscle
dia Vmg Cranial root of S‘emo- ' \
medan su . . | \
cosssony . sleidomastoid | |
Decussat Spi of
T seh nuscle



Vagus nerve

Jugular
foramen

Vagus nerve

/

/
/ Internal

To muscles ramus of
oflarynx  accessory
and pharynx  perve /

To trapezius and
sternocleidomastoid
musdes

of accessory
nerve

Nucdleus
ambiguus

in medulla

Foramen
magnum

Accessory nucleus in
ventral horn of spinal
cord segments C1-C5



Cranial root

spinal root

' - _ Foramen jugulare

\ Vagus nerve




Accessory nerve palsy




Vagus

Interpeduncular
Z Ocuomator n.
Basis peduncull ——% - -
i Trigeminal n
Middle carebellar e, , =
paduncle -
; Abducens n
Basal portion £8 Facial n.
of pons : _'_
.. % . Vestibulocochlaar n
W Glossopharyngeal n.
Olivg ————_ A _
Pyramid - — Vagus n
Ventrolateral suleus —. Hypoglossal n
Ventral
median sulcus Cranial root of
80088807y N,
Decussation Spinal root of
of pyramids ACCEsS0TY N
Ventral root of

Ganglia (inferior
and superior)

Medulia
oblongata

Vagus nerve (X)

Jugular foramen
Pharyngeal nerve branches

Carotid sinus
and body

Laryngeal branches

Lung |[

Heart

Spleen
Liver

Gallibladder
Stomach

Kidney

Small intestine

Colon
(proximal portion)







Dorsal Solitary tract

nucleus and nucleus
of vagus

Spinal trigeminal nucleus

Spinal trigeminal tract

\ I
Sl
LA
\ 1

1 ‘M
A 1

N \.\'

Superior  Inferior
(jugular)  (nodose)
ganglion  ganglion

28 B

Nucleus
ambiguus

Preganglionic parasympathetic
fibers (green)



Parietal
operculum

Thalamus
(VPM)

Amygdala

Parabrachial N.

\
\
Y

NuclEus solitary



LSJ@JMMMJM

(Fr)dy o sl oS
(VPM ) cusatls —s >

. N sl 4ali

/u
S l Al

Vil < dl,wl."a e

« Juiads b guu 98 Cuuas

< Ky cuas



Vagal nerve palsy(recurrent laryngeal nerve)




General Visceral Afferent(GVA)

Nucleus solitary

Rostral NTS
Solitary tract

5 Fourth i
ventricle x  Taste
X__ receptors
Nucleus of the N Gastrointestinal
solitary tract . receptors
e ace &4 Intermediate NTS

solitarii, NTS)

Carotid baroreceptors
Carotid chemoreceptors
Caudal NTS Cardiac receptors

Pulmonary receptors




Vagal stimulation

VAGUS NERVE
|

PULSE
GENERATOR
AND ECG

SENSOR




Glossopharyngeal
Nl ((SQA (G\N/A Q\/A Q\/F (G\/F)\

Opbic tract

Mamillary body R N
Interpeduncular — N~
o " '\ ‘.!-'_ -
¢ Rl ) _— Ocuomator n.
Basis pednaul Ve gl 3
P | - Trigeminal n
Basilar sukcus % W ' /jr
Mdde corsbellar 4 3 =)
peduncle —~ N\ »
i \ 3 §)— Abducens
14 .
A - 8
Basal potim ,“ ' =S + | s Faclal n
of pons L - 2
B . ; B - Vestibulocochlaar n
SNBY '
L’" 1 e ___~ Glossopharyngaal n.
45 - S
O ———— _ A Al g
‘ 5// | -
Pyramid o | ™ T Vagun
] N { ’
Vertrolateral sulcus — NN Hypoglossal n
NS\
median sulcus : -  Cranial root of
\\ i acoessony n,
Decussation Ak | Spinal root of
of pyramida AN I accessory n.
% ey
'f\\ |
— Ventral oot of
first cervical n,

Parotid gland

Parasympathetic
fibers

Glossopharyngeal
nerve (IX)

Jugular foramen
Superior ganglion
Inferior ganglion

Otic ganglion
Stylopharyngeus
Carotid sinus

Pharyngeal
muscles

Common carotid
artery






( Foramen jugulare

Glossopharyngeal nerve

Vagus nerve

Carotid sinus




Solitary tract and Spinal trigeminal tract
nucleus and its nucleus

A D Superr
o) 15

o

2

Salivatory
nucleus

Nucleus
ambiguus



Aiad 15 Adea S g) ¢y sl
(Shband )

|

) iju.uas

|

3T Alaa dAld
‘l' Sibiati gl o) s W

-
-
s |

q Gi}‘éwﬁw




CN IX components of
the carotid nerve:
visceral sensory and
parasympathetic motor

CN IX parasympathetic
nerve and ganglion cell

Glomus cell
(chemoreceptor cell
monitors Oz, CO2, pH)

Thin tunica media
Thick tunica adventitia
Sympathetic nerve (baroreceptor nerve endings
(from superior monitor arterial blood pressure)

cervical ganglion)
Carotid Sinus

Internal carotid artery

Actual size of carotid body

External (3 mm wide X 6 mm high)

carotid artery
and vascular rami



Carotid sinus, GVA(Blood pressure and heart rate control)

nucleus of the  dorsal nucleus

solitary tract of X
solitary
tract

carotid
SIS

to heart



Parietal
operculum

Thalamus
(VPM)

Amygdala

Parabrachial N.

\
\
Y

Nucléus solitary



Jy o) gL Juay A8 58 mbans

Inferior medullary velum  Cavity of fourth ventricle

/ - .
Hypoglossal nucl\eus l' _-~" Medial vestibular nucleus
Dorsal vagal nucleus < i 5 _-~" Lateral vestibular nucleus
A - o7 -~ Posterior
o M@djal- D‘O ® ® @ @ _-~"cochlear nucleus
longitudinal fasciculus 7 "

——— — Y
S — — — s ol /]

/] __Inferior
A % cerebellar
o K “y 7\ }_//-’/
fRencular _____ : - *2_; i A peduncle
ormation | = TN e

—-Spinal tract and
nucleus of

Nucleus ambiguus-——

RN

7 trigeminal
. s 7
Anterior ,O - é/ N RERYS
spinocerebellar tract™ //{ Y N
foma o — n ”/ N
JI/. I/ . \
PEm— o 7/ % Anterior cochlear nucleus
4 N __-Roots of
Motor root of facial nerve S/ PV :::;/ trigeminal nerve | \\\
Sensory root of facial nerve \\ N 2 R ' \\\ Y g
PR Inferior olivary nucleus
Vestibuloc
Glossopharyngeal nerve-_____ e | S | \\\ ~ ’
Roots of vagus nerve..__ —_Pyramid | F PY I'amld
Hypoglossal nerve 5 | B Olive |
Accessory nerve——"" - S | I\ieldulla
Cranial roots of accessory nerve - AN 1y Qeioheerd ! "
s of secesory nerve = \ | / Arcuate nuclei
Spinal root of accessory nerve

y .
', O Decussation
of pyramids

1e medulla oblongata at the level of: A. The middle of the oli-
the olivary nuclei just inferior to the pons.



Oculomotor

.us.tn..c-..

e

J—

ina
mesencephalic

Trigem

Trochlear

Trigeminal—

mairn sensory

Trigeminal—
spinal

Dorsal cochlear

Dorsal
cochlear
Inferior
Medial

VESTIBULAR
NUCLEI

l
S~ IOJ
“ R )
. S % g 48
Q ) YN
; U NS
| D ® N R N
QN
" 3
M / b
‘\\
oo s, - S
g Jﬁasw.:w:% SRR R
P & R Y
o \PPupr.y bty Wors,

LA .-.:..-......:...n:!ﬁn...g.n..

Trigeminal motor-

Abducent

Facial

son,e O RERRRATL N 2R

X .w“.w- ..ﬁwﬂ.uunms....u-»ﬂﬁa}i&f.’
BT T T g ot F i SR AT ol v f % Desdra boasos

P R L

: gl

el

Dorsal vagal
Nucleus
ambiguus

Hypoglossal



Hypoglossal nucleus

Cavity of fourth venrtricle
. P ~Dorsal nucleus of vagus

- 4 % -
4 Z -~ __~ Medial vestibular nucleus

Lateral 4 = : = _~Inferior vestibular nucleus

medUHary e Lrl)fs_*:ié)cﬂgerebellar
syndrom

—

_—~Spinal tract and
nucleus of
trigeminal nerve

___-Vagus nerve
S —_—
/// \\\
-4 ' S ~

s lied & < - >~ Anterior
P e Y POSEEEIOL =< spinocerebellar tract
inferior cerebellar artery ~

o

~
>~ Lateral
spinothalamic tract

~ - -
S Inferior olivary nucleus

Hypoglossal nerve

Pyramid

Figure 5-24 Transverse section of the medulla oblongata at the level of the inferior olivary nuclei,
showing the extent of the lesion producing the lateral medullary syndrome.

Cavity of fourth ventricle
- Tectospinal tracc

Inferior - pe
alternating
hemiplegia

_ Medial lemniscus

_—Pyramid

—
—_—
—_—
—

e ——
—

Area supplied by vertebral artery

e ———

Hypoglossal nerve

Arcuate nucleus



(Sl g) s ¥ JIA a i




Anterior cerebral artery Medial frontobasal artery

Lateral frontobasal artery Anterior communicating artery

Middle cerebral artery Internal carotid artery

Artery of prefrontal sulcus Anterior choroidal artery
Posterior communicating artery Pontine arteries
Superior cerebellar artery Basilar artery
Posterior cerebral artery Anterior inferior cerebellar artery
Labyrinthine artery

Anterior spinal artery

Vertebral artery Posterior inferior cerebellar artery



Abducent nerve .

P Roots of

-
-

e trigeminal nerve

\

Motor root of facial nerve

Sensory root of facial nerve N\

~

Vestibulocochlear nerve ~_ Anterior
median
Glossopharyngeal nerve -__ ~—-fissure
7
Roots of vagus nerve____——— - % ———Pyramid
““““““““ “F ~~~Olive
| Medulla
o oblongata
Cranial roots of accessory nerve<____
Spinal root of accessory nerve -~ ~———— Decussation
P y of pyramids
A

Central canal =~



Colliculi

Ly (85 o

Trochlear n

Superior ce
peduncle

Superior medullary

I
U‘“)jﬁs‘:‘j; =k Middle

haduncle

Inferior cerebellar

peduncle Striae mea

Facial colliculus Vestibular

Hypoglossal triangle Inferior fo

Funiculus separans Vagal tria

Cuneate tubercle Obex

Gracile tul

7.89 The rhomboid fossa, or ‘floor’ of the fourth ventricle.

Opsc tract
Mamillary body

Interpeduncular —

Basis peduncull -

Basilar sulcus
Middle carebellar
podndo
Abducens n
Basal portion Facial n.
of pons
Vestibulocochlaar n
Glossopharyngeal n.
PO, T
Olive ——
Pyrarid T Yeguen
Ventrolateral suleus — Hypoglossal n
Ventral
median sulcus Cranial root of
accessony n.
Decussation Spinal root of
of pyramids AcCcessory n.
- Ventral root of

first cervical n.



oy il oSl oS Crand 3 ) adala

Cavity of fourth ventricle

% Superior medullary velum

Medial longitudinal fasciculus,




Facial colliculus

Medial longit-
udinal fasciculus

Abducent
nucleus

Trochlear nerve

Superior cerebellar
peduncle

. Superior medullary
velum @

—L Middle cerebellar
Y peduncle

i
Superior fovea —=

Inferior cerebellar

peduncle Striae medullares

Facial colliculus Vestibular area

Hypoglossal triangle Inferior fovea

Funiculus separans

Descending Pons Pyramid of —
rortical fibres medulla abhlonao

Vagal triangle

Obex

R e |1 | v



ua'lﬁjﬂ Crawd )d d..g 623.4
Medial longitudinal fascicqlus Superior medullary velum

Reticular formation \ \ / _-Superior cerebellar peduncle

_~ Cavity of fourth ventricle
Motor nucleus of
_-trigeminal nerve
3 _.~Main sensory nucleus
of trigeminal nerve

_~Pontine nucle1
-~

" Middle cerebellar

-~ peduncle

: . ,Sensory root of
 / trigeminal nerve

: . / / \ \ _
Spinal lemniscus’ / _ \ Motor root of
Medial lemniscus’ / . A \ trigeminal nerve
/ .
4 N\ Transverse pontine fibers

\

/
Trapezoid body’ \
rap y Bundles of corticospinal and

corticonuclear fibers

Figure 5-13 Transverse section through the pons at the level of the trigeminal nuclei.



Abducens N.(GSE)

Opsic tract . 4 Wi

o o .:"l
Mamillary body A ST e .‘v.'|
< -~ ™ |

Interpeduncular '.
_ 3

Basis peduncull -\
(¢ 5

Basilar sulcus

Lateral rectus
Muscle

Middle carsbellar

JI‘\
M‘d’ ¥
/ N Abducens n
Basal porion i) Faciain
of pons

wessacoearn. QIO
0roll

LA | _ » Glossopharyngeal n.
s a4 b LN fissure
St , % ' { N % — Vagus n.
Ventrolateral sulous — : ‘,f 3 Hypoglossal

accessory . Abducens ' =
(W)

Decussation
of pyramids




Facial colliculus

Medial longit- "\ . Abducent
udinal fasciculus V) < 5 WG nucleus

Facial
nerve

.....
.

Facial
nucleus

Descending Pons Pyramid of Abducent

rortical fibres medulla ohlononts MOV O



Abducens
Palsy

Leoyer Yeier
WNetrer)
SYIaLGITE

PR

Lateral Gaze Paralysis




Facial N.(GSA,SVA,GVE, SVE)

Opsic tract

Mamillary body

b
- T oS
. = \

Interpeduncular £ %
s : . -
o B T BN Ocuomator n.

Temporal

WA ,
A7 W Zygomatic
A l!.\ ‘_, ’/ [ yg
) . % ‘ /5\}’!&,()%" e Bucca|

S A et ’ ‘: f Glossopharyngeal n. : ¢ ;
_ : -4 Mandibular
Olive V% .‘(\‘ i\ J
Pyrari o= - e | )\
R = : N

Cervical




Abducens nucleus

Solitary
nucleus

Solitary tract l
y / l
/ ' l Salivatory
I nucleus
Spinal Nudeus\ /
trigeminal | - _ /ALZ ) b '

Nervus \: Facial
intermedius motor
| nucleus
|
Geniculate |
ganglion I
|
|
|

—

\ e
s I\
A )
. L

e

\ﬁ"

~

o

Motor root







Raight cortex Left cortex

-\-\"'\._.
~. 1 r L. “
'\_.' CEREBRAL | &
h, HEMISFHERE " i i
- - CO . A __;"
"lico ny e
Y clea,.t CaAGRAM TO SHOW
] raC‘t WY S PP R
| PO TR HELIR

LESICEN SAFFECTS

Motor nucleus of facial | THE MUSCLES
DOF CORLY THE LOwWEE
Bl F 3 THE Fa&CE

-5

LEFT




B. Supranucleaf lesion

<0 C“'“’

/\

Supranuciear




Geniculate Internal
ganglion acoustic

meatus
FPterygopalatine

ganglion

Facial
nerve (Vi)

Lacrimal gland

Parasympathetic
nerve fibers

Chorda tympani L
branch (taste) '--\'

Styiomastoid foramen

Submandibular ganglion

FParasympathetic
nerve fibers

Sublingual gland

Submandibular gland

Motor branch to muscles
of facial expression

(a) Parasympathetic efferents
and sensory afferents



(s 1 |
(i sleog)

Siban) Y gadia Gl ¢ galSGK

|

J Sl Gl 9 ¥ gmaie Gl 028

N guaia Glw 0



Hperrrrer,

1 JI 55 cuas
Chorda tympani Lingual n.
from facial n. :

Sup.
cervical g.

Qs N

N sudia Gl

----

(R R Al o lIE)

Submandibular g.

.
*u
~ .

e LRI RITIIES
-

Sublingual gld

Facial a. 'y, :?““ Submandibular gld

Jopild Gl



Glands 1
of nasal
mucosa ir

AN

Taste buds on
anterior two thirds

Lacrimal gland Greater petrosal

Pterygopalatine nerve
ganglion

Nervus
intermedius

77

Submandibular
Sublingual ganglion

gland

Submandibular
dand Branches to
facial <
muscles

Geniculate
ganglion
Taste buds on
soft palate
Chorda
typmani
nerve

{

Facial nerve
(motor root)

[ Temporal
Zy atic Stylomastoid
g foramen
Buccal
Mandibular'—/
To skin of
L Cervical ipr) bl

(with vagus)



2 650 i (5] e Guas
(Crvs quas)

S0 Jesh quas
(Sebpanl L)

Sailiaw

-

PR Z w7z s ; e - by _—_ 'b;-.~_:' I "J*" E~uﬁ &
A1) O slials oy FH A% < S AN A g S Gl

+

Siliaw

)

|

3 050 S (51 cmas
Ol 650 S () sulSaIE

|

Sl m;ﬂgz“gg




Parietal
operculum

Thalamus
(VPM)

Amygdala

Parabrachial N.

\
\
Y

Nucleds solitary



Facial Palsy (Bell’s Palsy)

A
A B
s‘ NS
M e

Right facial paralysis




VESTIBULOCOCHILEAR
NERVE

Internal acoustic
meatus

Vestibular
ganglia

Semicircular

canals

\‘ \’.

'\ \°  Vestibule —
\ » c

=) 4| &

Vestibular nerve
Cochlear nerve

Cochlea .
(containing Vestibulocochlear nerve (VIII)

spiral ganglion)



Osseous spiral lamina
. )\

Vestibular membrane

Tectorial membrane

B , Spiral

Cochlear duct 3. »ganglion

(scala media;
contains
endolymph)

Stria
vascularis

Spiral organ
(of Corti)

Basilar
membrane






Medial longitudinal fasciculus
Hypoglossal nucleus |\ Inferior medullary velum
Dorsal vagal nucleus. // Cavity of fourth ventricle
Nucleus of tractus

-~
solitarius  ~~

~

7 __—Medial vestibular nucleus
—-Posterior cochlear nucleus
. . P .. —-Inferior vestibular
Reticular formation~___ () 7" A\ nucleus

= | _-Inferior cerebellar
peduncle

Spinal tract and
nucleus of “~~=<f_

trigeminal nerve e Anterior cochlear

Nucleus ambiguus ———

. P2
Anterior .~
spinocerebellar tract .~

7
Latcral 27
spinothalamic tract 7

. e
Tectospinal tract”

>~._ Dorsal accessory
~olivary nucleus

~~<_ Inferior

~

~olivary nucleus

~ .
>~ Medial accessory

Medial lemniscus”” :
olivary nucleus

P4
Olive”

—
S
~
-~

Hypoglossal nerve

/ \ »
Anterior median fissure A rcuate nuclei



(A wisl) (o) i peid

S
colliculus

(A0 A5 i) U YD

3 Brachium of inferior colliculus
Y S 7 Commissure of inerior colliculus
4 ~ inderior collicuius

Cerebral crus

(Alad (sl Sl ss) (9 A

P~ Commissure of lateral lemniscus

N JA Nucieus of lateral lemniscus S . S -
5 Lateral lemnescus u‘ '3 J‘JJ

s Aiua) LQJM ‘-h oy <

':MM

(s s

WA Add) &M\ Ja
(AR 5 I8 LS g









Fastigial
nucleus

Vestibular
apparatus

Vestibular

nuclei Vestibulospinal

— tract



Vestibular
//‘\ ganglion
Semicircular 7\
canals = (_‘{ == ’\j
e # (g !

NS N

) /"t" A\ \

S\
=S SN

Vestibule

Red nucleus

? L

To ipsilateral superior colliculus
and relay to cerebral cortex

o

\l

|
Vestibular ".‘ \\
branch \ |
\ RS - i |
- / L
Vi o :
N 2 /‘
~ g |
——— (W
7 l“"‘ - \ .. ?
Cochlear XI—= ’ /‘
branch t A
}\\ (
|1} ‘
Vestibulocochlear \\ | |
nerve (VIII) e |
Vestibulospinal

tracts

Vestibular
nucleus

To
cerebellum



Vestibulo-Ocular Reflex

g




Nystagmus




Cerebellopontine angle tumor

Brain

Acoustic
External neuroma

NG

Cochlear
nerve

Vestibular
nerve

Acoustic Neuroma



Trigeminal N.(GSA,SVE)

Opsc tract
Mamillary body

Interpeduncular

Qcuomator n.
Basis paduncull -
- Trigeminal n,
Basilar sulcus
Middle carebellar
peduncle

Abducens n

Basal portion Facialn.

of pons

Vestibulos
A Glossopha

Pyramid i '\; . : Vagus n
Ventrolateral sulcus _,' Hypogloss

. Y
Ventrai \*:‘-\ .
median sulous ———— e Cransal root
BC0essoTy 1
Decussation Spinal root ¢
of pyramids accessory n
- Ventral root of

first cervical n.



Superior orbital fissure
Ophthalmic division (V,)

Trigeminal {semilunar
or gasserian) ganglion

Trigeminal nerve (V)

Pons

N Maxillary division (V,,)
'4/ Mandibular division (V)

o ,T Foramen ovale

Infraorbital
nerve : ‘\ [ Foramen rotundum
y [ .
Superior — — Anterior trunk to
alveolar \ . chewing muscles
nerves \
Lingual
nerve
Temporalis
muscle
Inferior ¢
alveolar Meaia) id
S pterygoi
muscle
s Masseter
N s muscle

digastric muscle

Anterior belly of—/’b

Distribution of sensory
fibers of each division

Mandibular
division (V)

Lateral
pterygoid
muscle

Inset shows motor branches
of the mandibular division (V)






Ventral
trigeminothalamic
fibers

Mesencephalic
nucleus
_ Motor root
Motor nucleus \ /
Pontine trigeminal /_\ ~ ! A ™~
nucleus ( ] ‘,'f?\‘\\
Pars “-‘T"
oralis

)

-§ ’ Trigeminal ganglion

= Pars : 5 J f

_E interpolaris = Spinal trigeminal tract

g //

= o ~——— Spinal trigeminal

[ nucleus

a

w Pars

caudalis Junction of medulla and

spinal cord
- Third cervical segment




jJaw jerk reflex

CN 5: JL]“V
N



Jiang 5 s 3l 68 |
(tic douloureux)



Testing Corneal Reflex

Correct Incorrect



Superior levator
Obicularls Rt Peoras

oculi

~:\-’>’—~ ' %-\

\\;/”‘\P

Corneal reflex

Oculomoter nucleus

=
Oculomotor f

Abducens nucleus

L))o,

Trigeminal
Nerve

nucleus

Facial nerve root



—Superior cerebellar

peduncle
Fourth Reticular
ventricle formation

main sensory

/4

nucleus o
motor SN
nucleus

Middle
cerebellar
peduncle

Pontine

Trigeminal lei

nerve (V) nuclei
Fibers of

Medial lemniscus pyramidal tract



Motor and premotor cortices

Thalamus

Putamen

Globus pallidus

Subthalamic nucleus

Cerebellum

Pontine nuclei



Locked in syndrome




Cerebellar peduncles

SCP

MCP



_‘Fgg.rth Ventricle a J‘-@A., uh_,

A. — Arachnold
A.C. — Asaechnoldol Ge Yokl
A.S, — Agqueduct of Sylvius
C . C..M. — Cisterno Coretello-Medullaris
C 1. — Cisterna loterpeduncularis
C.P LV, — Cherald Plexus of Lateral Ventricle
C.P.V.3 — Cherold Plexus of 3rd Ventricle
C.P.V.4 — Choraid Plexus of 4th Ventricle
C.5. — Cisterna Sopwriar
D. — Dura Moter
F.t. — Foromen of Luschke
F.M. — Foramen of Magandie
G.CV. — Great Corebiral Vein
1.F. — Intorveniricular Feramen (Moenro)
S$-A.5. — Sub hroid Sp
$.C.V. — Sugerior Cercbral Veln
£.5,5, - Sugerior Sagittol Sinus




~ Medial

sulcus

Formed by ; (divides the floor
into symmetrical
halves)

1. Posterior

surface of the
pons Medial
eminence
2. Cranial %2
of the Sulcus
medulla limitans
oblongata
Facial
colliculus

Stria

Posterior view of the medullaris
4t ventricle Vagal Hypoglossal (strands of nerve
triangle triangle fibers)



Midbrain

Opse fract
Thalamus (cut surface)

Mamillary body

Interpeduncular

Posterolateral view
Lateral geniculate body

Pulvinars of thalami Optic tract

Basis peduncull - ‘l"-., \ . Trigeminal n, Pineal body

Superior colliculi

Medial geniculate body

Brachia of superior and inferior colliculi

Inferior colliculi Cerebral crus

iy Abducens n
Trochlear nerve (IV) Po
Basal portion : - Facial n. Superior medullary vel et
:lponc = pe e Sl Trigeminal nerve (V)
- Superior cerebellar peduncle
g 8\ Vestbuocoshisarn P Middle cerebellar peduncle
o \\\ = _\ Erho\r/zgggliossa g Vestibulocochlear nerve (V)
J‘( Glossopharyngeal n. _
o \Q Clossopharyngeal (IX) and Facial nerve (VI
4-—-"—_‘_'——‘_-—_' ; .
o i/ VagLs ey Inferior cerebellar peduncle
Pyrarmid C =) T Cuneate tubercle
'%' ; Hypoglossal nerve (X1l
Vertrolateral sulous — N\, Hypogoseal n, Gracile tubercle
) Accessory nerve (XI)
Ventra |
A o Ciarel wotol Dorsal roots of
aocessony n, st spinal nerve (C1) )f J{ﬁ
Decussation Spinal root of Cuneate fasciculus ' 5|[§
of pyramids accassory n.
Gracile fasciculus
—— Ventral oot of )



Posterior

Cerebral
aqueduct

Superior colliculus

Periaqueductal gray
matter

Oculomotor nucleus

Reticular
formation

Red
nucleus

Substantia
nigra

Corticospinal
fibers

Anterior peduncle



Crus cerebri, Descending tracts

Cerebral
Tectum aqueduct Supen'or
colliculus
Tegmentum
(reticular formation) PAG
CN Il
Medial lemniscus ‘ _ Bekidhalaticand
Substantia nigra & | trigeminothalamic tracts
Pars compacta .
Cerebral \. | ‘ Red nucleus
peduncle?/\ N vl /i
<y Y P gy : \ ‘-"
y- Occipito, ganeyo. N
( OPYO nporopontine fibers \ /
Medulla : /
~OQ Cotticospinal fibers 2 =
Corticobulbar fibers Praais
Frontopontine fibers
Rool fibers Ventral tegmental

of CN III ara



Superior cerebellar peduncle

SCP _
superior colliculus

MCP

inferior colliculus

> Anterior spinocerebellar tract




Thalamus (cut surface)

Posterolateral view

Lateral geniculate body

Pulvinars of thalami Optic tract

Pineal body Medial geniculate hody

Superior collicul

Inferior colliculi Cerebral crus

Trochlear nerve (V)

Pons

Superior medullary velum - o

orcerebel
dhn TR Midde erebelr pecuncle
Rhomboid fossa of

M Vestibulocochlear nerve (VIII)

Glossopharyngeal (1X) and Facialnerve (VI

vagus (X) nerves .
Busd nferior cerebellar peduncle

Cuneate tubercle
Hypoglossal nerve (X1l
Gracile tubercle

Accessory nerve (XI)
Dorsal roots of

Istspinal nerve (C1
Cuneate fasciculus

Gracile fasciculus

=

(=3

b

Brachia of superior and inferior collicul
um

/,Trochlear nerve

7

% . Inferior colliculus

/" _~Cerebral aqueduct containing
-~ cerebrospinal fluid

__——Central gray matter

Mesencephalic nucleus

of trigeminal nerve

Lateral lemniscus

Nucleus of trochlear nerve

Tectum

N\ Trigeminal lemniscus

DN

- ~~Spinal lemniscus

_| "~ Medial lemniscus

~

“~Temporopontine

o fibers

N\
N\ . B .
v/ “Medial longitudinal
N\ .
</ N\ fasciculus
N4 A "
\ Regionof reticular
\ '
\ formation
\ ' '
\ Corticospinal and

N\
N\,

N

\

\

W \ F RN cortigonuclear fibers
Substantia nigra 'nterpeduncular fossa Frontopontine  Decugsation of superior

fibers  cerebellar peduncles

—— Qe ne



Trochlear N.(GSE)

/,Trochlear nerve

// AN )

7 Inferior colliculus

/" etebral aqueduct containing
<" cerebrospinal luid

Lateral geniculate body
[* Medial geniculate body

Optic tract Supenor colliculus

a Tectum

5 _—~Central gray matter

|l 7 _ .

7 W O [t Mesencephalic nucleus
Superior brachium \. , % P ol e of trlgeminal nerve
Cerebral peduncle —k T K-‘;\ — Position of lateral lemniscus Tegmemum

~====Lateral lemniscus
Nucleus of trochlear negve
™~ Trigeminal lemiscus

-~

. Supenor cersbeliar peduncle

Trigeminal n
l —— Middle cersbellar peduncle

~~Spinal lemaiscus

-
~
~
Sew

)7 Medial lemaiscus

Vestibuocochlear n.

Facaln

\
N\

] emporoponting
N fibers

N\

N\

o Medil longitudinal
: \\ fasciculus

. Region of reticular
N formation

. Corticospinal an
\ N\ corticonuclear fbers
S nigr/a Interpeduncular fossa. Frontopontine  Decyggarion of superior

) hbers  cerehear peduncles
-0 Qe o

— Glossopharyngeal n cer ebr |
_‘\— Cuneate tubsercle

* Gracile tubercle

_\ Fasciculus cuneatus

/
3 \\ Tuberculum cinereum [

N\
\

N

\
S A e



Posterior

Cerebral
aqueduct

Thalamus (cut surface)

Lateral geniculate body superior colliculus

Optic tract

Posterolateral view

Pulvinars of thalami
Pineal body
STpeToTCoteT

Inferior colliculi

Reticular
formation

Medial geniculate hody

e ufaupmiwﬁmul infe

Cerebral crus OCU'OmOtOI' nUC|GUS

Trochlear nerve (IV) Pons

Superior medullary velum

Superior cerebellar peduncle

Rhomboid fossa of
dthventricle

Vestibulocochlear nerve (VIIl) Hed
Facial nerve (V) nUCIQUS

nferior cerebellar peduncle

Clossopharyngeal (IX) and
vagus (X) nerves

Cuneate tubercle

Substantia

Hypoglossal nerve (Il i
nigra

Gracile tubercle

Accessory nerve (XI)
Dorsal roots of

1stspinal nerve (C1

Corticospinal
fibers

Cuneate fasciculus

Gracile fasciculus

Anterior



Oculomotor N.(GSE,GVE)

Opsc tract

Marnillary body ™\

/ 2K K

Interpeduncular  — / ' >
, . . Ocuiomator n.

a o r e’y - > {\.‘\
Middle carebellar
paduncle
Abducens n
Basal portion Sl e i) Facialn.
of pons = s
e E E Vestibulocoshlear n
BN\ -
\T‘; .._ Nl By
3‘( 1 Glossopharyngeal n.
- ’__'____.————‘_’_' , - 4
i /%ﬂ%
Pyramid ( -/ el § " Vagus n
Ventrolateral suleus — S \‘ 1 Hypoglossal n,
| et
median sulcus o Cranial root of
B00BES0TY N,
Decussation Spinal root of
of pyramids ACCEssOTY N,
- Ventral root of

Levalor palpebrae

muscle

Inferior cblique
muscle

Clliary
ganglion (

Inferior
recius muscle

Superior
orbital fissure

Midbrain

Parasympathetic  Oculomotor ~ Pons

mator fibars

nerve (lll)



------ LLicpcudl peauncles
__—-Superior colliculus

_-—Cerebral aqueduct

Central gray matter

Trigeminal lempitee—taie /i - 4"\ =das . Mesencephalic nucleus
8 el of trigeminal nerve
Spinal lemmscus\\\ TN N Nucleus of oculomotor

Medial lemniscus . _

nerve
v—~ Medial longitudinal
Temporopontine. fasciculus
fibers

~~Reticular formation

“~~-Red nucleus

-~

Corticospinal and
corticonuclear fibers

“~>~Substantia nigra

“Decussation of
rubrospinal tracts

: “~~Oculomotor nerve
/

7
Frontopontine fibers



Edinger-Westphal Superior colliculus

nucleus
(Preganglionic Cerebral aqueduct
parasympathetic
neurons)
Oculomotor
nucleus
(Somatic motor
neurons)
Red nudleus
Oculomotor nerve







Internal

carotid
artery  Trochlear
nerve (CN 1Y)

S

Oculomotor
nerve

CCN L)

:\

; %
Sympathetic
plexus |\ —

Inferior
Trigeminal division
ganglion {CN ¥}

Superior
division

;";

Superior oblique muscle
Levator palpebrae superioris
Superior rectus muscle

Long
ciliary
nerves

Short
ciliary g
nerves

Inferior oblique muscle

Ciliary ganglion ;
Inferior rectus muscle



Internal carotid
artery

Sympathetic {(\
branch %

Superior cervical
ganglion

Lingual nerve

i Facial artery Submandibular
ganglion




(usisasis
9) ¥ o) s @ﬁ







superior colliculus

Posterolateral view Thalamus (cut surface)

Lateral geniculate body

Pulvinars of thalami Optic tract

Pineal body Medial geniculate body

Superior colliculi

Brachia of superior and inferior colliculi

Inferior colliculi Cerebral crus

Trochlear nerve (IV) Pons

Superior medullary velum

Trigeminal nerve (V)
Superior cerebellar peduncle

Middle cerebellar peduncle

~~~~~~ Leicpcudl peauncles
_—-Superior colliculus

Cerebral aqueduct

Rhomboid fossa of
4th ventricle

——-Central gray matter
Trigeminal lemmiseus. %9 / 26 0@ 33 SR\ o Mesencephalic nucleus
= Bl
/ of trigeminal nerve

_____ Nucleus of oculomotor
nerve

Glossopharyngeal (IX) and
vagus (X) nerves

% : N
Spinal lemniscus o

ln_ Medial lemniscus S

; v~~ Medial longitudinal
T 4 . gitudina
Cuneate tubercle FREROP [\ fasciculs
? Hyp( \ o 3~ Reticular formation
Gracile tubercle ] /LT
A ccess NS s A e T Red nucleus

///// Substantia nigra

P

Dorsal roots of
Ist spinal nerve (C1)

~~Decussation of
\\\\\\\ rubrospinal tracts

Cuneate fasciculus

= Oculomotor nerve

7/
Frontopontine fibers

Gracile fasciculus



saccades and pursuit eye movements




Pretectal area

Sphincter pupillae

Retinal ganglion cell

Edinger Westphal nucleus

NN

Ciliary ganglion

Pretectal olivary nucleus

=

™\

Oculomotor nerve




Superior
Peraqueductal grey colliculus
Dorsal raphe
SHT group B7 Red
nuclous
Raphe SHT T =)
group B8 lateralis
Pars
compacta
Pars
reiulats |
Substantia |
nigra pc '
Dopamine
group A9 Crus
Substantia oaes

) Ventral tegmental
nigra pr area (VTA)

Sul .
nigra












Electrical self-stimulation and
reward

= S -

(s







n. accumbens




Dopaminergic pathways

Dorsal Striatum

Thalamus

Nucleus
accumbens

Hypothalamus

Mesocortical
pathway

Nigrostriatal Cerebellum

pathway
T[J:Jergl-b | Substantia
infundibular Nigra
pathway

Ventral

Mesolimbic Pituitary

Bgmental Area
pathway



C
Figure 5-26 Pathology of the midbrain. A. Tumor of the midbrain blocking the cerebral aqueduct.
B. Weber's syndrome, involving the oculomotor nerve and the crus cerebri following occlusion of
the blood supply to the midbrain. C. Benedikt’s syndrome, involving the red nucleus and the
medial lemniscus following occlusion of the blood supply to the midbrain.
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Ram Sphinx statuary at Luxor and Karnak temples and the “coronal” or “front-facing”
view of the human brain stem (Ancient Egyptian Art).
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