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Vermis

Cerebellar cles
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Globose nucleus
Fastigial nucleus

. White matter
— of cerebellum
(Arbor vitae)

Deep cerebellar

Coronal section, posterior view

Brain stem

(midbrain)

Cerebellar
cortex

Caudal Vermis
nuclei (inferior) (cut)



Srwperior peduncle

Acouslie neree

Pyramad

Clive



Fibres entering and leaving through cerebellar peduncles

Superior cerebellar peduncle
Superior cerebellar pedun
A. Fibres entering the cerebellum
1. Ventral spino-cerebellar tract
2. Rostral spino-cerebellar tract
3. Tecto-cerebellar fibres
4. Rubro-cerebellar fibres
5. Trigemino-cerebellar fibres
6. Hypothalamo-cerebellar fibres
7.Coerulo-cerebellar fibres

B. Fibresleaving the cerebellum
1. Cerebello-rubral fibres
2.Cerebello-thalamic fibres
3. Cerebello-reticular fibres
4. Cerebello-olivary fibres
5. Cerebello-nuclear fibres
6. Some fibres to hypothalamus

and thalamus
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frenulum of anterior medullary whm _corpora quadrigemina

anterior meduilary velum ) .
brachium conjunctivam

i lingula of cerebellum

Jourth ventricle
chorioid plexus of fourth ventricle
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medullary substance
of hemisphere

post. medullar_y
velum

nodule of vermis X

} medu
oblongata

tonsil X



Intermediate
Hemisphere zone Vermis

1

] | ’ : Anterior lobe
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Midsaggital section of cerebellum Superior view of an “unrolled” cerebellum
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Preculminate Fissure
| / Intraculminate Fissure
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Anterior Lobe
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Edinger-Westphal preganglionic nucleus

Red nucleus Oculomotor nucleus

Mesencephalic nucleus
Oculomotor nerve

Mammillary body g‘
\

Trochlear nerve %

Trochlear nucleus

Principal sensory nucleus

Trigeminl gangiian Trigeminal motor nucleus
Ophthalmic division of V

X Abducens nucleus

Maxillary division of V
A

Trigeminal motor root “/
e

Mandibular division of V

Internal genu of the facial nerve
Superior salivatory nucleus

Spinal trigeminal nucleus, pars oralis

Facial motor nucleus

Inferior salivatory nucleus
Abducens nerve y

Solitary nucleus (and tract)
Facial (and intermediate) nerve e

: Dorsal motor vagal nucleus
Vestibulocochlear nerve

Glossopharyngeal nerve Nucleus ambiguus

Hypoglossal nucleus
Vagus nerve ypog

Solitary nucleus (and tract)
Hypoglossal nerve

Spinal trigeminal nucleus, pars caudalis
Accessory nerve

Substantia gelatinosa (spinal lamina Il)
Accessory nucleu
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R h m b " d Edinger-Westphal
O O I Level of superior nucleus
colliculus N
nucleus
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Trochlear nucleus
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) Motor nucleus (CN V)
onv—— N Mesencephalic Abducens nucleus
Locus Ceruleus j ; nUCIGUS (CN V) |
Sup. Ped.

Main sensory : )’
nucleus (CN V) \
‘ ' Superior salivatory
nucleus
- , Facial nucleus
B ol Triarle Spinal nucleus (CN V) \ ‘

———0Obex

Inferior salivatory

nucleus
Hypoglossal
nucleus
Dorsal motor
Nucleus of nucleus (CN X)
solitary tract

Nucleus ambiguus

—— Spinal accessory

J nucleus




Rhomboid
Fossa

Color key for cranial
nerve nuclei:

B Somatic motor
Branchial motor
7] Visceral motor

B General sensory
[ Special sensory
B Visceral sensory

© Midbrain

@ Middle
pons

© Upper
medulla

@ Middle
medulla

© Caudal
medulla

Superior Edinger-

colliculus Westphal
nucleus
Substantia Oculomotor
nigra nucleus
Superior cerebellar
Fourth peduncle
ventricle
Trigeminal Principal trigeminal
meotor nucleus
nucleus
Middle cerebellar
Pyramidal peduncle
tract
Vestibular Abducens nucleus
nuclei
Spinal trigeminal
Facial nucleus
nucleus
Middle cerebellar
Medial peduncle
lemniscus
Vestibular 3
P, Cochlear nuclei
Spinal trigeminal
nucleus
Nucleus of the .
Inferior cerebellar
solitary tract peduncle
Inferior olivary
nucleus
Vestibular Dorsal motor
nuclei / nucleus of vagus
Nucleus of the -7 Spinal trigeminal
solitary tract nucleus
Hypoglossal ?
e e Nucleus ambiguus

Medullary pyramid
Nucleus of the

solitary tract Nucleus gracilis
Nucleus

cuneatus Dorsal motor
Spinal nucleus of vagus
trigeminal

nucleus Medial lemniscus
Hypoglossal

nucleus
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Mesencephalon

ANTERIOR

Cerebral
peduncle

Substantia
nigra

Red nucleus

Cerebral aqueduct

Superior colliculus

Tectum (roof)
POSTERIOR



Mesencephalon

Cerebral aqueduct
Central (periaqueductal) gray

Inferior colliculus
Lateral lemniscus ' . - :

Medial longitudinal fasciculus
Mesencephalic

tract and nucleus
Anterolateral system

Reticular formation

Anterior
trigeminothalamic
tract

Medial lemniscus

Crus cerebri

Decussation of Substantia nigra

superior cerebellar
peduncle

Oculomotor nerve ———— — Interpeduncular fossa



Mesencephalon S
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Oculomotor nucleus: Superior colliculus Caratens oyt
Caudal central nucleus A IR -
Central gra '
Lateral somatic o Srachitini ol
inferior colliculus

cell column

Central tegmental
tract

Medial longitudinal
fasciculus

Strionigral fibers

Spinothalamic tract

Medial lemniscus

Red nucleus

5 ¢ Substantia
Crus cerebrni ——_— 4 nigra

Root fibers
CN Il

Interpeduncular  Interpeduncular
fossa nucleus

Ventral tegmental
decussation



Pons

Superior medullary velum
— Gray matter on floor of ventricle IV.
Superior cerebellar pedunc]

Upper end of ventricle 1V,
Mesencephalic root of the fifth nerve

Medial longitudinal fasciculus Lateral lemniscus

Formatio reticularis
Commencing decussa-
tion of superior
cerebellar peduncles
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IV ventricle

Superior cerebellar peduncle v — 5 e Central tegmental tract

Lateral lemniscus
Corticospinal, corticobulbar,

corticopontine fibers
Anterolateral system

Medial lemniscus

Pontine nucles Pontocerebellar fibers



Pedunculus cerebellaris supenor

Lemniscus lateralis

Tractus spmothalamicus laterahs

Tractus tegmentalis centralis

Lemniscus medialis

Fasciculus longtudmalis mediahs

Pons

Velum medullare superus

Substantia grisea centralis

Fibrae pontis transversae

Nuclei pontis

Locus caeruleus

Raphe pontis



Fascicolos lonsitodinah Jiali

Lemniscus lateralis

Tractus tegmentalis centralis

Tractus spmothalamicus laterahs

o so

Pedunculus cerebellans supenor

Velum medullare supenus

Substantia gnisea centrahs

Fibrac pontis transversac

Nuclei pontis



Medulla Oblonogata

Dorsal vagal nucleus

Nucleus of tractus solitarius Floor of the fourth ventricle

Hypoglossal nucleus

Medial vestibular nucleus

Medial longitudinal fasciculus
Tectospinal tract
Spinal tract and

nucleus of
trigeminal nerve

Inferior cerebellar
peduncle

Posterior
cochlear nucleus

Reticular formation\

Dorsal accessory
olivary nucleus

Medial lemniscus

Vestibulocochlear

nerve Medial accessory

olivary nucleus

Inferior olivary nucleus

Pyramid
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Medulla Oblonogata

= Inferior peduncle

Raphe -8 Spinal tract of
: trigeminal nerve
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Medulla Oblonogata

Central gray

N Nucleus cuneatus
Nucleus gracilis Accessory

cuneate nucleus

Spinal tract
and nucleus of
CNV

Internal arcuate

,,,,, fibers
Hypoglossal
_ . nucleus
Spinothalamic
tract Reticular
Spinocerebellar formation
tracts:
Posterior
Anterior

Medial longitudinal

: Inferior olivary
fasciculus

nucleus

Arcuate nucleus

Decussation of Pyramid
medial lemniscus
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Spinal Cord
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Spinal Cord

dorsal funiculi

dorsal root dorsal horn

lateral Ifate.ralI
funiculus uniculus
lateral
horn
//
ventral

horn / central canal

ventral root

ventral funiculi



Spinal Cord

Substantia gelatinosa Posterior funiculus
Dorsolateral tract

Semilunar tract ;390‘0\’““5
(Schultz's comma) cune?

Fasciculus
graci\is
e

Posterior spinocere-
bellar tract

Lateral cortico-
spinal tract

Thoracic nucleus £

Reticular
formation

Anterior
spinocere-
bellar tract

Lateral
spinothalamic tract

Spinotectal tract
Olivospinal tract —

Spino-olivary tract

rature

Anterior spinothalamic tract ‘_/ / Pressure
Vestibulospinal tract — / / /

Reticulospinal tract ———— J / /

Tectospinal tract /

Anterior corticospinal tract ——
Sulcomarginal fasciculus
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&3 Orientation Drawing for Pathways in Anatomical Orientation
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Vagus (CN X) nerve
Medial lemniscus

Olive
Pyramid

)
(CN XII) nerve
Spinal nerve Cy

Nucleus of hypoglossal

(CN XII) nerve

Fourth venincle

1
Spinal cord




CNS N

Cranial nerves
|

muo

uclei

00

Midbrain
1. Oculomoator nuc. (GSE)

2 Edinger-Westphal nuc. (GVE)
3. Trochkear nuc. (GSE)

4. Mesencephalic nuc. & tr,
of V (GSA)

|

Paons
5. Abducens nuc. (GSE)
6, Sup. salivatory nuc. (GVE)
7. Motor trigeminal nuc. (SVE)
8. Motor facial nuc. (SVE)
9. Principal sensory nuc of V (GSA)

10. Spinal trigeminal nuc. (GSA)
(pars oralis)

Medulla oblongata
11, Hypoglossal nuc. (GSE)
12 Dorsal motor nuc. of vagus (GVE)
13. Inf. salivatory nuc. (GVE)
14. Nuc. ambiguus (SVE)
15, Solitary nuc, and Ir.
15a: gustatory nuc. (SVA)
15b: cardiorespiratory nuc (GVA)
16. Vestibular nuclei (SSA)
S=Sup; L=Llat; M= Med; Sp. = Spinal
17. Cochlear nuc. (SSA)
18 Spinal trigeminal nuc. (GSA)

Cervical
cord

Thaoracic
card 4

Lumbosacral
cord §

(pars interpolans. pars caudalis)

Spinal cord
19. Medial motor cell column (GSE)
20. Accessory nuc. (GSE)

21. Lateral motor cell columns (GSE)

22. Intermediolateral cell column (GVE)
23. Visceral afferent receptive areas (GVA)

24. Substantia gelatinosa, nuclues proprious
and associated GSA receptive areas

25. Sacral parasympathetics (GVE)

mono
>0

|
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Spinal nerves



811 Solitary Pathways in Anatomical Orientation

SolTr and Nu —

SVA
(Gustiy)

GVA
(CardResp)

Qrigin of VA data
e SVA, taste, ant. 2/3 of tongue

1 GVA, submand.. subling., lac.
/\ glds.
fe/\l\k,_a)éz_ SVA, taste, post. 1/3 of tongue
4 - % GVA, parotid gld.; mucosa of

3 pharynx; tonsillar sinus:

post. 1/3 of tongue:
carotid body

) SVA, taste buds at root of
tongue and on epiglottis

GVA, pharynx; larynx; aortic

bodies; thoracic and
abdominal viscera

Position of SolTr & Nu

MVNu

InfVNu
RB

[ SolTr and Nu




T T s Ay, VI AI=ACCNUY, and XIT) in Anatomical Orientation

osition of Nucleus

d Internal
ute of Fibers %

- Ciliary; Sphincter of irls

Inf. Oblique; Inf. and
< ~Exitof TroNr Med. oot

Sup. rectus
TroDec TrONT Levator palpebrae
A Sup. Oblique
Lat. rectus

and stylogiossus.

hyogiossus,

genioglossus

Stemocieidomastoid
Trapezius

e OcNr
<
1
‘\ ,;‘/\4 Muscies_»lnnervﬂ@

Intrinsic tongue muscles,
SUS,

Cranial Nerve Efferents (I, IV, VI, and XII) in Clinical Orientation:
Representative Lesions and Deficits

Mammillary body/uclel —
Interpeduncular fossa

Oculomotor nerve

Corticospinal +

corticonuclear fibers -P of most eye movement

left, eye oriented down and out:
superior obligue and lateral rectus

" Damage to oculomotor root

Red nucleus

Oculomotor nucleus
(GSE + GVE calis)

Cerebral aqueduct and
periaqueductal grey.

-Ptosis of left upper eyelid
-Left pupil dilated, dipﬁpia

Oculomotor deficits from other causes
-Cerebral peduncie/Waber syndrome on
left = left-sided aculomotor paralysis: right-
sided hemiplegia of UE, LE: paralysis of
lower face on night: deviation of tongue to
right on protrusion
-Red nucleus/Claude syndrome on left
= left-sided oculomotor paralysis: right-
sided loss of iocep di inati
fouch, vibratory sense on UE:s::?ht-slded
h%pem'nesla (red nuc.): right-sided
akinesia (substantia naéil

Benedikt syndrome = + Claude

Medial longitudinal fasciculus

Substantia nigra

Decussation of superior
cerebellar peduncle—__ 4

Damage to trochlear root |
-Paralysis of left superior cblique muscle
-Diplopia, head-tilt to heally nght side

Trochlear nucleus
Cerebral aqueduct —=

; 1 Lesion in medial longitudinal fasciculus |
Trochlear nerve exit g_J -Lesion on left = left internuciear
Supericr oblique ms, -3 ophthalmoplegia (INO)

Lateral rectus ms,
Abducens nerve -

Damage to abducens root |
-Paralysis of leit lateral rectus muscle
-Diplopia on left lateral gaze
Abd def from other
-Caudal pontine base/Fovilla syndrome on
left = paralysis of left lateral rectus:
right-sided hemipto'Fia UE, LE: diplopia
-Lesion of facial colliculus on left =
paralysis of facial ms, on left and left gaze
palsy consisting of J;aralysls of left lateral
rectus and right inf |
Facial colliculus ophthalmoplegia
-Lesion of abducens nucleus + adja-
Pyramid cent MLF = one-and-a-half syndrome
Intrinsic tongue ms. + stylo- -

hyo- genioglossus ms. —
Hypoglossal nerve

ML in pons

Abducens nucleus

Damage to hypoglossal root
Dev-%n of t¥1e fongue to the left on
protrusion

poglossal deficits from other causes

Anterolateral system

Spinal trigeminal 4 -Medial medullary/Dejerine syndrome on
tract and nucleus left = deviation olhme !ong:]oe ta p:ge left
: on protrusion: right-sided hemij gla:
Hypoglossal nucleus ght-aided Toss of proprioception,
e ll.v‘rznhanve touch, vibratory sense on

-Lesion of genu of internal capsule on
right = deviation of the tongue 1o left
o protrugion




&9 Ingeminal Pathways in Anatomical Orientations

Trunk
~ Thigh
o
Somatosensory — \)Q@«gd Leg
l' @
consx \ e Foot
1
1
\
\
\
\
£
Posterior
¥mb, IC

sion of Trigeminal tracts

TriMoNu—

FacNu

Somatotopy in SpTTr and SpTNu

Input from 7,9,10

L-SpThu

Origin of SA Data
GSA skin of face, forehead

auditory meatus: lympanic
membrane; dura of post,

cranial fossa 3
i -Loss of pain/thermal sense on left side of
Restiform body face and on right UE, LE

Medial lemniscus (ML) alternating hemianesthesia)
in medulla —

Ganglia of cranial nerves 7. 9, 10— _(nuclous amb!g\:'l;?;gm (vestibular nu.,

restiform b

Spinal tngeminal tract ——

Trigeminal Pathways in Clinical Orientation: Representative Lesions and Deficits

e P ayrus (lateral
third is lace area of somato-

sensory cortex

Genu, Internal capsule — Putamen
Posterior limb, internal capsule Thalamocortical fibers
in posterior limb of
internal capsule

™ Ventral posteromedial
nucleus

-Diminutionfioss pain, lhermal sense,
dscrminative touch o

tive
hﬂwloﬂaceé UE, LEIVPleolved
-Paresthasi

“Possble Iranssent left hem-plogla

and part of scalp; mem-
branes of nose and of
nasal, maxillary and frontal
sinuses; ovaI cavity, teeth;
ant. 2/3 of tongue; muscles
of mastication, TMJ; comea
and conjunctiva; dura of
mid. and ant, cranial fossae

= trigeminal root
Trigeminal narve root - mu loss pain, thermal sanse
dsevm:mwamchonfacemdnord
cawity (
G -Lgss of ﬁuﬁ taﬂox on left: damage to
SA external auditory meatus, allerent limb
and lat. sud;yces Middle corebellar peduncle -Pual musdes
ol ear (conchae) Ponline tagmentum | z dwuanon of jaw to
vight on
% GSA, small area on ear Irritation ot
-T | neumlgla (uc douloureux)
GSA. med. and lal. surfacas it side of face
of ear (conchae); post
veall and fioor of external

Inferior olivary eminence —— =

| ‘Nausea, vomiting, singuitus (area

Spinal trigeminal fibers to dorsolateral -Left ptosis, miosis, anhidrosis (Homer)

fract in upper carvical spinal cord
Spinal tngeminal i pars

minothalamic fibers
alFib) in medulla

—q

(Tn



Anterolateral System in Clinical Orientation: Representative Lesions and Deficits

. . - . Posteontral gyrus (middle

86 Anterolateral System in Anatomical Orientation thd s uppar extromiy area
0f Somatosensory cortax) ———— Pasterior p g{ms
- — (lower extremity area
o Thigh S0Malosensory corex)
: Leg Somatosensory corlex | -Dimi th ,
\gﬁm ? | pray VIENBIOny Serses. e touch
@ Foot

ian on right face, oral cavity (if
included), and on right UE, LE
-Paresthesias on face, trunk, UE, LE on

= ransient right hemiplegia

Thalamocortical fibers
In posterior limb of

Somalotopy of ALS_ fibers internal capsuie -

Ventral posterotateral
nucleus

~— ~—— Post. limb, IC
§

: —— Intralaminar Ny
X Position of ALS fibers
1
_3 SC, RetF, PAG
<\./. NuDark f

el

b%&l.g pain, thermal sensation on right
-Loss of roception, discriminative
touch, vibratory sense on right LE
| (+UE if medial part of ML invoived)

ALS in midbrain

lx' L.,

Mid-to-rostral pons =
A -Loss of pain, thermal, vibratory sense,
onright UE, LE g
-Loss of painthermal sense, dis-
criminative fouch on left side of face,

paralysis of y
érnrl“gemlnal nuclei involved)
| Cs ,u pons §

ML in midbrain

VPL Red nucieus —

P sense, prop ption loss
as in mid-to-rostral pons
-Left-sided facial and lateral reclus
Earalysis (faciallabducens nu./nr.)
-Left-sided loss painfthermal sense on f.
| -Left plosis, micsis, anhidrosis (Horner)

ALS in pons

ML in pons

/7] -Loss of painthermal sense on right UE,
LE and on left side of face (@lternating
hemianesthesia) 5

-Dy dysphagia (nu, amb )

-Vertigo, ataxia, nystagmus (vestibular

nu., restiform body)

-Nausea, vomiting, singuitus (area

t P )
e -Left ptosis, miosis, anhidrosis (Horner) |
ALS in medulla "
; Anterolateral quadrant lesion
Spinal trigeminal S T 5 L .
-Loss of painthermal sensation begin-
S M iclatie % ng about two levels balow lesion on
ML in medulla / | right side of body |
ALS - Anterolateral system (ALS)

/ Spinal cord hemisection
,/] -Right-sided loss of painfthermal sensation
y | bag‘mlng about two levels below lesion
-Left-sided loss of proprioception, dis-
criminative touch, vibratory sense
w

belo
-Lelt-sided paralysis below lesion
-Left Homa‘rx:: lesion at cervical levels |

Inpul from upper exiremity
Anterior white
commissure (AWC)
ALS in spinal cord 4

Posterior root
la
Paosterior hom /’ aang
Input from lower extremity

~ Laminae I-Vill

ALS



&4 Posterior (Dorsal) Column-Medial Lemniscus System in An

Trunk
90""‘/. U gt
Leg - Somaiosensory cortex
@B‘:\‘ o ‘(," PPGy
Past, limb, IC
£
Position of ML

atomical Orientation

Somatotopy in PC and ML

Laminae lll-V

Posterior Column-Medial Lemniscus System in Clinical Orientation:
Representative Lesions and Deficits

Postcentral gyrus (middle
third is upper extremity area

/ — Posterior paracentral gyrus
of somatosensory corex) ———,

(lower extremity area
somatosensory corlex)

Thalamocortical libers
in posterior kmb of
infernal capsule —

Dirnineth propr fori, 0%
criminative touch, vibratory sense,
galn. thermal sense on right UE, LE 4
, oral cavity if VPM invoived
-Paresthesias

-Transient right hemiplegia

Ventral posterolateral
nucieus —

| -Loss of proprioception, discriminative
touch, vlgmory sense on right LE

EgE if medial part of ML involved)

-Loss of pain, thermal sensation

on right UE, LE

ALS in midbrain
Red nudleus

Mid-to-rostral pons

-Loss of prapricception, discriminative
touch, vibratory, pain and thermal
senses on right UE, LE

-Loss of discriminative touch, E:ig.
thermal sanse on left side of face,

ysis of ¥
[trigemninal nuclei invoived)
ALS i pons B\ clgrl::“pmcompom:on pain‘tharma loss as in
5 2 . mid-to-rostral pons
-Lelt-sided facial and lateral rectus
Eavalysi:JWabdm nu./nr.)
-Left-sided loss pain/the

rmal sense on

-Left plosis, miosls, anhidrosis (Horner)

ML in medulla

Anterciateral system
(ALS} in medulla

| -Loss of proprioception, discriminalive
touch, vibratory sense on right UE, LE
mn‘; weaknss;: daviates 10 left on

) . protrusion

Spinal trigeminal 5 .

tract ana‘%lucleus Hemiplegia of right UE. LE

Medial lemniscus (ML) ————
Sensory decussation
Internal arcuate fibers ——

Cuneate nucleus

|-Right Horner, if lesion at cervical levels

Gracie nucleus ————
e
-Hight-s p on,
discriminative Ioum.rvgatovy sense

lesion
-Left-sided loss of painthermal sensation
beglnni‘m about two levels below lesion
-Right- paralysis below lesion

= Posterlor root
Posterior column lesion anglia above T6
'ﬂgh@-s}dad loss of propeioception, l | e
discriminative touch, vibratory sénse

| below lesion

Gracile fasciculus —— Posterior root

Posterior columns " & fasciculys ——— L_\—/{/ ganglia below T6
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813 Corticospinal Tracts in Anatomical Orientation

Trunk

‘,‘GG* e So t rtex
g \{ Of COI
;)*g\?:&q L’g APGy matomol
Foot
Somatotopy of CSp
—t—————— Post imb, IC

CSp fibers in CC ————"

CSp fibers in BP

Position of CS, L

5

CSp fibers in Py

y

(motor)

Corticospinal Tracts in Clinical Orientation: Representative Lesions and Deficits

Precentral gyrus (middie
third is upper extremity
of somatomotor cortex)

~ Anterior paracentral gyrus
(lower extremity area of
somatomotor cortex)

Corticospinal (CSp) fibers
in posterior limb of the
ntemal capsule

-Hemiplegia of right UE, LE

propricception, discriminative fou ?m“
eption, ch,
vibratory sense on right side of face and
on right UE, LE)

“Hemiplegia of UE, LE
-Paralyselg:( mo";.tm eye movernent on left,
oriented down and oul: superior
ue and laleral ractus prasened
-Difated laft pupil
-Paralysis of Jower tace on right
-Tangue weakness: deviates to the right
0n attampted protrusion l

faceforal h of left
mastical musdes.m(ylmlgem' |
~Loss of proprioception, discriminative
touch, vibratory sense if ML involved

Caudal pons

-Hemiplagia of right UE, LE

-Abducans o(‘lalaml rectus) paralysis on left
Is facial muscles

-Par.

on ;ﬂ facial nerve involved)
“Loss of proprioception, disciminative
touch, vibratory sense if ML involved

-Hemiplegia of right UE, LE
-Loss of mpnoc‘%pt

CSp ficers in basiar pons

CSp fibers in pyramid of medulla
icn, discriminative
Medckal lemniscus touch, vibratory sense on right UE, LE
-Tongue weakness: deviates to keft on
| attempted protrusion

=== -Bilatersl paralysis of UE andior LE
depending on position and extent
of midiine lesion

Lateral CSp tract (LCSp)

dis
sense
“Left-sided loss of painthermal
sensation beginning about two

LCSp fiber termination in antarior

levels below lesion 0 ; ool
-FRight ptosis, miosis, anhidrosis om at cenv evels
[Homer} if lesion at cervical levels gt
~ LCSp fiber termination in anterior B
hom at lumbosacral levels —— -
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815 Corticonuclear (Corticobulbar) Fibers in Anatomical Orientation

Molor cortex,
precentral gyrus

A Genuol IC

Bilateral for upper face —

~
Q——é ) = Direct to motor

neurons of nucleus

O—<o—@ = Indirect to motor
Neurons via j

reticular formation
|

= Biiateral projections

= Primarily crossed
progections

PPRF

Crossed for uvula
(soft palate)

Crossed for
genioglossus muscle

Procantral (lateral third is

Corticonuclear (Corticobulbar) Fibers in Clinical Orientation:
Representative Lesions and Deficits

Head of caudate nucleus
somatornotor cortex) —

_— Anterior limb, internal capsule
Geny, internal capsule

~ Putamen

-Lesion in genu of internal capsule
on right: deficits predominantly on
 left, see below >

Posterior limb, internal capsule
Dorsal thalamus

CortNuFib in crus

carabri Frontopontine fibers

Corticospenal fibers
in crus cerebrl ———£8

Parieto- Occipito and
Temprepontine fibers

Interpeduncular fossa
Midbrain tegmentum

Substantia nigra

Cavebral aqueduct -

' -No effect on masticatory muscles;
] corticonuclear input to motor V is bilateral

Portion of facial nucleus
Innervating lower face

Portion of facial rucleus
innervaling upper face
CortNuFib in pons — ===
Facial colliculus

| -Paralysis of lower facal muscles on left;
edominant input from right motor cortex
o r facial muscies normal;
eral inpul from motor cortex
—

Nucleus ambiguus 5

o

£ ————3—1-Dysphagia, dysarthria, deviation of uvula
E ] o b il b

CortNuFib in medulla

Bwialion of tongue to left on protrusion;
Hypoglossal nucleus Lok

edominant input from right motor cortex
-~ RN S B AN e e

-

Corticospinal fibers/Pyramid

7 -Dysphagla, dysarthria, dewviation of uvula

Nucleus ambiguus to the right on phonation, hoarseness

Hypoglossal nucleus —

-Deviation of tongue 1o left on protrusion; ‘
predominant input from right motor cortex

CortNuFib to accessory nucleus

Accessory nucleus (G1-

C5 cord levels) ~ ] “Unabla to rotate haad to left against

resistance )
-Unable to elevate right shcuider against
resistance




8-17 Tectospinal and Reticulospinal Tracts in Anatomical Orientation

m Postition of TecSp and RetSp

E G, S
. ‘% . ey

_/ —-RNu
CRet > = N PTegDec (TecSy

CRet ATegDec (RuSp'
! =
7| | s

Pontine RetNu: )
oralis #
: (s = = — RetNu of Pons

— ML

Pontine RetSp \{,?

GigReiNu

Fonline RetSp

Medullary RetSp

Medullary RetSp
10 Lamunae VI
VLV, 1X)
Pontine RetS

to Laminae VIII
(VILIX)

TecSp

of cervical levels

to Lan-nae VI, VIE (Vi

818 Rubrospinal and Vestibulospinal Tracts in Anatomical Orientation
Thigh

Leg
Foot

A

CorRu
,\ Position of RuSp and VesSp
ATegDec sc
— OCNu
ANu ik
iu +— PTegDec (TecSp)
;
‘ —A—SVNu
LVNu I
MVN
". FacNu
‘\
‘l
0 N
-l A
) Ay
>y 4
SpVNu {
1
LVesSp E
!
MVes i
in ML %>
H
7 i
E\i ~—RuSp
LVesSp 5 RuSp =3
Al N )
.,
MVessp ;J ; 1 HiesSp
1)
2 LCSp
\ J RuSp

to Laminae
Vvl

MVesSp 1 1o Laminae



Rubrospinal, Reticulospinal, and Vestibulospinal Fibers: Clinical Orientation—
Lesions Affecting Their Influence on Spinal Motor Neurons

Leslon for decorticate rlgldlly
-Flexion (sometimes slow) of UE at
elbow and wrist

-Extension and internal rotation of LE
-Plantar flexion of feet and toes

Corticoreticular
fibers

-

| decerebrate rigidity

| -Extension and mternal rotation

| of UE, wrist and fingers flexed
-Rigidity/extension of neck. back,
?’?g LE gllh inle’r?al rogion) -
-Plantar flexion of feet and toes Pontine reticular (caudalis

.'99_@!."9‘9'_‘._0_5_ — = - £ and some oralis) nuclei

Pontineg (medial) RetSp fibers

Rubrospinal (RuSp)

‘ fibers

Basilar pons at pons-

Medulla at pons-meadulla
s medulla junction

junction
Medial (+ some spinal}
vastibular nucleus - . .
- Gigantacellular reticular
nucleus of medulla
Lateral vestibular nucleus

Lateral vestiulospinal
(LVesSp) fibers

Medial vestibulospinal (MVesSp) .
fibers in the MLF

RuSp fibers
Medullary (lateral) reticulo-
spinal (RetSp) fibers

Pontine (medial) reticulo-
spinal (RetSp) fibers

LVesSp fibers Pontine (medial) RetSp fibers

Medullary (lateral) RetSp fibers

MVesSp fibers in the MLF
- RuSp fibers

RuSp fibers to lower
carvical levels
Medullary RetSp fibers to
LVesSp fibers 10 lower lower spinal cord levels
spinal cord levels —l |7Pomme RetSp fibers to

lower spinal cord levels




8-25 Spinocerebellar Tracts in Anatomical Orientation

Position of SCP

t— MesNu
+— TriMoNu

I PSNU

ASCT
Lobules fi-v " SC\ B
A\
tobide y %.
—
\ (A
A
Chiy ]
e
o
Lobule VIl
RSCF
Lamina VIl
at C4-C8
ASCT

Intermediate zone (1Z)
xnal border”
cells (SBC)

- s AT L G I TICAT ONONTALION 22

826 Pontocerebella 1, Reticulocerebellar, Oli vocerebellar, Ceru leocerebellar,
Hypothalamocerebellar, and Raphecerebellar Fibers in Anatomical Orientation

sition of Associated
lracts and Nuclei




Cerebellar Efferent Fibers in Clinical Orientation: Representative Lesions and Deficits

828 Cerebellar Efferent Fibers in Anatomical Orientation

Motor cortex

\
~ Cerebral cortex
(motor area)

Corticospinal fiber

Thalamocortica! fiber

Bedy of caudate nucleus
Ventral lateral

brain lesion nucleus (pars caudalis)
m r‘:g' mcle#ge ro(;a); 3rd nerve,
2 it lamic fibers ude
R o, ant ol o p——
- “sied ocuomotor paralysis Thalamic fasciculus

lerkinesia/tremor (red nuc.) and .
lésia (subs, nigra) on len . . .
-sided cerebelfar tremor [ =—— Red nucleus

sible left-sided proprioceptive loss & Corticospinal fiber
i in crus cerebr
Superior cerebeliar T __= == Cerebellothalamic fibers

Peduncle (also cerabellorubral fibers)
Crossed descending cerebellar

Reticular formation projections to pons and medufla)

Cerebellar efferent fibers o« -
forming the superior e b= | COrtex + nuclei lesion
cerebellar paduncie =% ‘ 5 -Left-sided intention tremor

finger-nose test)
B s'syréetgia.. ataxia, hypotonia,
unsteady gait
£ - diadzachokhesia
Q( h T ‘ & | -Rebound phenomenon
Emboliferm nucleus - - - . -Dysmetria r(#etﬁHo-shm test)

Dentate nucleus

3 5‘& & 4 (also hyperme ria)
> -Dysarihria, nystagmus, static tremor
Globose nucleus - & \ = ’ -Leysslon on left = deficits on left

==

e leslon 4 | Cortex lesion only
nusvally biateral -Ataxia, tremor (static/kinetic),
al ataxia, wide-based stance unsteady gait, dysmetria

-Lesion on left - deficits on left
-Deficits usuvally transient, full

k& 1o walk-in-tandem or on heels
ton recovery commonly seen

iion, Nystagmus

- Dorsal accessory
. Olivary nucleus

T Medial accessory
olvary nucleus




