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External morphological structure of brain and
spinal cord

Internal Morphology of the Spinal Cord
Tracts in spinal cord

External and Internal morphology of Medulla
and Pons

Cerebellum and vestibulocochlear system
Midbrain and Visual System

External morphology of Cerebral cortex and
fibers

Diencephalonl

Diencephalon Il

Autonomic Nervous System and
Somatosensory System

Limbic System and olfaction
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(External morphological structure of brain and spinal cord)
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1. ®Uad (whole brain)

2. §WBIEEN (half brain)
3. lusunie (spinal cord)
4

d e | e o "
.Lumj'uﬂumuﬂﬂwmma (meninges)

Wdnunfosing qaasio Uil
1. Plane of section
wuafirshanaseaniiu 2 &n Sappn g luuua sagittal suture vaanzlnan Fund
midsagittal section UarfnH Ry aslulUuIVUINAY midsagittal plane  aanluvamasdna
(Sunn sagittal section thaa AUMad T lui W IUALUWITEAY (38N horizontal plane
%38 transverse section thanIMEIUAEN lUdrunaaluiuIvUIUAY coronal suture W83
nelvan w‘%aﬁmé‘?amnﬁ’u sagittal plane 9='l¢" coronal section
2. msuwivwaes Tw"ﬁnmauﬂatwia:mﬂﬂﬂ@mnmyuan ansoutseaniuaautan g
16 5 g2u lasody lateral fissure LAz central sulcus MIs% lateral FIUNTIG1U medial
surface 87¢1tl parieto-occipital sulcus Wiz preoccipital notch fie
2.1 auaalnni (cerebrum)
O frontal lobe : anterior to central sulcus and superior to lateral fissure
O parietal lobe : posterior to central sulcus and anterior to parieto-occipital
fissure

O temporal lobe : inferior to lateral fissure

O

occipital lobe : posterior to parieto-occipital fissure

O insular lobe : deep to lateral fissure



AW medial surface &3 mgnuﬂm‘%ﬂﬂ ol longitudinal fissure Wilalilu
cerebral hemisphere i lviAn Iﬂseﬁwmuhﬁaﬁ
a. telencephalon
i. telencephalic nuclei
1. caudate nucleus
2. lenticula nucleus
3. amygdala
b. diencephalon
i. epithalamus
1. pineal body
2. habenula
3. posterior commissure
ii. dorsal thalamus (thalamus)
iii. ventral thalamus (subthalamus)
iv. hypothalamus
2. NMuENDY (brainstem)
a. Midbrain: superior colliculi, inferior colliculi , crus cerebri, cerebral peduncle
b. Pons: tectum, tementum, basis pontis
c. medulla oblongata: olives and pyramids
3. @NBAEn (cerebellum) : vermis, cerebellar hemisphere and cerebellar peduncle
4. identify major sulci,-gyri and lobe of cerebrum
a. frontal lobe : anterior to central sulcus and superior to lateral fissure
b. parietal lobe : posterior te central sulcus and anterior to paritto-occipital
fissure
c. temporal lobe : inferior to lateral fissure
d. occipital lobe : posterior to parieto-occipital fissure
e. insular lobe : deep to lateral fissure
5. identify major cortical areas of the cerebrum
motor area : area 4 (precentral gyrus)

a.
b. sensory area: area 3,1,2 (posicentral gyrus)

o

visual area : area around the calcarine fissure of occipital lobe

d. auditory area : transverse temporal gyri



e. gustatory area : inf. part of postcentral gyrus
3. meninges of brain : dura, arachoid, pia maters
External morphology of the spinal cord
1. ladunas (spinal cord)
1.1 identify the position and extent of the spinal cord
1.2 identify the meninges of the spinal cord : dura, arachnoid and pia maters
1.3 identify the attachments of the spinal cord
O cervical, thoracic, lumbar and sacral level
cervical and lumbosacral enlargements
dorsal and ventral nerve roots
dorsal root ganglia
conus medullaris
filum terminale

cauda equina
coccyngeal ligament

deticulate (dentate) ligament

b
< 0O 00 O O O OO

L

g8

nansuazladunas (meninges)

Falx : falx cerebri, falx cerebelli, tentorium cerebelli
Venous sinus in the brain

Dura mater and arachnoid granulations

Arachnoid mater

S N N I

Pia mater : denticulate (dentate) ligament

[

identify spaces related 1o the brain and spinal cord
O epidural (extradural) space
© subdural space

O subarachnoid space



Central sulcys

Parietal lobe

Frontal loba

Parietcaooipi@l fissure

Sylvian hasure Preosdipital notch

Supenor temporal sulcus

© Elsevier Nadeau et al: Medical Neurosclence Updated Edition - www.studentconsult.com

Cingulate gyrus

Patieto-cacipnal
tissure

Fromtat lobe

Ceciphial lobe

Calcanne fiesure

Tempora! kobe

(© Elsevier, Nadeau et al: Medical Neurostience Updated Edition - wwiw.studentconsuit.com



Third ventricl
— ven nc:t'v

Habenula
Pineal gland ~{_

Suparior colliculus
Infenior colliculus

Madial

Lateral
geniculate / geniculate
body ; . body
Quadngermin ; = - : L éfebral
bodies } peduncie
(hett half) , Cerebellar
L duncles
g O
& &e X Floor of fourth
Meduﬂary strige ventricle
Dorsal column nuclel {Rhomboid
tossa)
e Tractus gracilis

L5 0" Tractus cuneatus

Source: Waxman 5G: Clinical Neuroanatomy, 26th Editiom;
http 1/ www accesstnedicine. com

Fagcial collicuius

- Suicts Timitans
~Vagal trigone
Hypop A Eyramidal decussation
Fasoiculus cun=satus

Pasteriar imtermadiate sulous

Antencr metian fissure
Cungzale twbarcls

Fasciculus gracilis

Posterior madian sulcus



Internal jugular vein
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The spinal cord and its meningeal coverings



. . " i ,,
UF1iAn1s1 1 : Gauduidaafgsanasuazivmaaiass ladunas
Cerebral and spinal circulations and cerebrospinal fluid

2.05. WNITIOH LEIAKS
Sonuszaed
1, MaAnHEURILAz LRI AR DR ﬁmtﬁmauaamuma«]
2. afinsmslnaisuusmasadandfisuifaanauasuss lafunds
3, finsduniaves ventricle uazm3lnaiouaag cerebrospinal fluid Uaz SIuHINENT

FNINAdaNUFUNUENY CSF

Jaan lF@nmn
Whole-brain specimen
Half —brain specimen

Brain section specimen

M3ANEN
. iduBeafiunioianannein 2 na da
1. Vertebral artery ﬁ‘;&‘ﬁ’m"ﬂ’n fil{l mwfummu foramen transversarium 284 cervical
vertebra lLSY’JmTJNﬁ’uﬁ Pons Lilu basilar artery YULAEINY vertebral artery fadiuaualy
\3t19 spinal cord 'léun
O Anterior spinal artery L?;EJ\'J spinal cord 2/3 NATURUT
O Posterior spinal artery LEI?’UG spinal cord 1/3 NG TURES
O segmental spinal arteries or radicular arteries i 2 |FuAa anterior LAz posterior lag
finaoaliond S uiunasadaauas radicular vein SUL#ana1n spinal vein U&7
\WL9" epidural venous plexus
O NMHEABUKLSIIMTDUGD medullospinal junction Iﬁmm'ﬁmﬁmﬁa%a’h posterior
inferior cerebellar artery (PICA)
Basilar artery Huywssnnany laun
O Anterior inferior cerebellar artery (AICA)
O Labyrinthine artery (internal auditory artery)
O Pontine artery
@]

Superior cerebellar artery
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Posterior cerebral artery Fofuansaonluwanadu ldun
O Anterior temporal branch

Posterior temporal branch

Calcarine branch

Parieto-occipital branch

Posterior choroidal artery

O O 0 0O

Posteromedial branch la&$uN1 central branch 24 posterior communicating
artery

O Posterolateral branch

2 . . & A & o
RUTLLAG Posterior inferior cerebellar artery (1%l a%INaBNU1N vertebral artery NITY

Rl GG

2. 911 Internal carotid artery AUyuIAIR

2.1 Anterior cerebral artery 199181721 @a¢anua2E anterior communicating artery

LUuI1 89 anterior cerebral artery i
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o

Orbital branch
Frontopolar branch
Callosomarginal branch
Pericallosal branch

Medial striate artery

2 Middle cerebral artery \uuaudlnal uazaanmisdudnaeny lateral fissure Huuna

Orbitofrontal branch
Prerolandic branch
Rolandic branch

Anterior parietal branch
Posterior parietal branch
Parieto-occipital branch
Posterior temporal branch
Middle temporal branch
Anterior temporal branch

Lateral striate artery

" %t @ A
AN Posterior cerebral artery 1ananluuarluizasuas vertebral artery



Anterior choroidal artery wu”lmgﬂvlﬂl.gm choroids plexus 1w inferior horn va4

lateral ventricle
II. Circle of Willis (T artery AunfadasaUnIsenEIag diencephalons Winafidn optic
chiasm, tuber cinereum W&% interpeduncular region circle of Willis LA910 internal carotid
artery nNubranch a4 basilar artery lerun

O Anterior communicating artery

O Anterior cerebral artery

O |Internal carotid artery

O Posterior communicating artery

O Posterior cerebral artery
lll. Venous drainage of meninges dnfnwaz laeuluion gross anatomy a7 a9
identify LaW1=UN49LEW Superior sagittal sinus

O superior and Inferior sagittal sinuses
Straight sinus
confluens of sinuses
cavernous sinus
Transverse sinus

Sigmoid sinus

O O O 0O 0O O

occipital sinus
O Arachanoid granulation
#2% deep vein of the medial surface of brain lﬁ@
O great cerebral vein of Galen
O lenticulostriate vein
O chonroidal vein
#aulu spinal cord l&En®A
O Anterior spinal vein
O Posterior spinal vein
O Posterolateral spinal vein
IV. Ventricular system w38 lwssdszam (desiranoluaness) s‘fmﬂuﬁagmm G&F.
Usznavans

O lateral ventricle { 2 414 atfluauassamn cerebral hemisphere Nagaddne Usznauday



[] anterior horn agj'lu frontal lobe ﬁ‘[ﬂsm%ﬁaﬁtﬁm‘ﬁaq?\a corpus callosum, head
of caudate nucleus, septum pellucidum
[l Body of lateral ventricle i structureﬁ Lﬁ‘mi padpfa interventricular foramen
(foramen of Monro), thalamus, hypothalamus, stria termialus, tai of caudate
nucleus, choroids plexus, fornix
[] posterior horn agi;‘lu occipital lobe i structure ﬁLﬁmﬁmﬁmﬁa forceps major,
calcar avis, visual radiation, collateral trigone
O Third ventricle 8¢5:%119 diencephalons structure Miftdamiadanuiunutie
thalamus, hypothalamus, interventricular foramen
O Forth ventricle agl;ﬂ‘iéa"lwﬁﬂu lower pons §ianil upper medullar ﬂqmﬁm
cerebellum Was Aa@anL third ventricle 14 cerebral aqueduct AMNaGagany
subarachnoid space 3 nefe
[] foramen of Magendie a7 CSF ﬁl:ﬁi’luaan‘lﬂgﬁ’mﬁﬁnn‘iﬂ Cisterna magna
[] foramen of Luschka %aﬁag 2 9 (2 3) CSF a:shuaan"[ﬂzjéauﬁﬁun*h
Cisterna points
O NHATUAEINT Y foramen of Magendie @anu central canal Pag lYFURRI
V. midnsnaznisiualiouas cSF bifnsanuniwiinansly
V1. W@ nurdunsanas cristern dna gealilit
O Cisterna magna
cerebelloponstine cistern
pontine cistern
interpeduncular cistern

cisterna ambiens

G O 0 0 0O

superior cistern



Olfactory tract
Ani. cerebral a,
Ast, communicating a.

Cptic n. (4)

lr\t.. carotid a.
Middle cerebral a.

Oculometor n. (1)
Trochiear n. {1V}

Anl. choroidal a.

Trigeminal s, (V}
Sup. cerebellar a,

Abducens (V1)
Facial n. (VII}

Post. commanicating a.

Post. cerebral a,

Pontine aa.
Acoustic n. (VD
Glossopharyngeal n. (1X)

Ant. inf. cerebellar a.
Vagus 1, (X)
Accessory n, {Xi}

Ant. spinzl a, Hypoglossal n. (XII)

bral a.
Vertebral a Posl, inf. cerebellar a,

U 1 uaeadufeauassinngursssal Minaganyfuiuisdwdanaiy
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Anterior cevebral
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Posteromedial
(thalamoperforating)

Tall of caudate sucleus

Subleaticular fibers of
intermal capsule

Retrolentizuine fibers of
intemal capsule

Posterior choroidal
Posterslateral (thatamogeniculate)

Poslerior corebral

o v oA a A A i . . - &
3ﬂ°n 2 UEOHLRULADALAIUTLIUNLIANIN  anterior circle of Willis mtmmwuoaaﬂ‘lﬂmm

GiplTh thalamus, internal capsule Wz basal ganglia



Anterior cerebral

Middle cecebrai

it il

Poslerior cerebral

=]

o - o w | ! = %
Eﬂﬂ 3 URAIUSIIMY BIRNAINLALSAIULFWLAD® anterior, middle WRe posterior cerebral

arteries NI4AIUEN

Inferior extemal frontal

Anterior cerebral

Internal carolid

Middle cersbral

Lateral swiate
Anterior temporal

Posterior communicating
: : R -2 Anterior chorsidat
Superior cerebellar 1 ' s

Ascending frontal
Posterior cerebrai

Ascending parietal
Pontile

Hippocampal
Basilar

Temporoparietal
Pasterior temporal

Internai auditory
Anterior inferior cerebellar

Vestebeal
Occipital

Posterior inferior cerebellar
Anterior spinat

Pasterior spinal

- v & v o
E‘IJ‘Y] 4 mewnuwaaLautﬁamamauaa UBINNNATURTT



Antersor ceebrat

Middia cerebral

< a : . ! ; & 3
gﬂ‘i’l 5 LRAIUILITH anterior , middle LR posterior cerebral arteries R RNaINIIewln

(medial)

Fericallosal arrery

\ Coilescmarging antery
]

Pariet oo Coimial artery

" Frontopolar
artery

. Ortitel artery
Antericr cerebral artery

\
Dped
s

\

Basilar arrery

ergr cerabrel artery

Lrterior inferior Verleoral artery

Fosterior inferior t

cerebellar arrerios
o o . o @
Eﬂﬂ 6 LLﬁﬂGLLmudﬁladtﬁuLﬁﬂﬂ {anterior cerebral artery) NLREIFY aumamulma:uwwaa

o o &
Lﬁmﬁa@‘nmmm brainstem &% cerebellum



Posterior medial frontal branches
(anterioe cerebral)

Intermediate medial frontal

Ascending parietal branch ,
(anterior cerebsal)

{middle cerebral}

Ascending frontal branches

Perieto-occipital branch
: o {middle cerebeal)

{oosterior cerehral)

Occipital branches

{posterior cereleal) Anterior medial frontal

{antarior cerebral)

Inferior lateral (rontal
{middle cerebrai}

Middle cerebral
Temporal franches (middle cerebral)

Lateral oshital {middie cerebial)

Antecior cerebral

Posterior cerebral

Middle cerebral

v P & v e o
Tﬂﬁ T LlﬁﬂdLl’llud‘llﬂx‘!LﬁmgmﬂmJ’]Lﬂﬂ\‘lEIEJE]GW‘IG@]']WII’N (lateral) LAZUILITWUDITHN B 'ﬂgﬂ
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; b 4 - ‘ ;
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Relandic artery

Anterior cerebral S il
artery N E,:‘,/" L

F

Anterior parietal ortery

Posterior parietal artery

Pre Rolandic _ Angular artery

artery

"

~ Posterior
cerebral

i ' artfer
Middle ‘\ ¥

cerebral
artery

Orbitotrantal artery
Superior cerebeallar

Anterior 1emporal -~ artery

ariery

Fosteror temporal

artery == T Anterior inferior cerebellar

I a £ -
Vertebral artery Fosterior inferior cerebellar artery

- v oA " L o & L %)
31JY1 8 LEaI I UITaILFULRDA middle cerebral artery TINNLRHIRUDININATHINN

Putamen

Thalamus

Choroid plexus

Head of caudate

nucleus Posterior choroidal
Amygdaloid aren
nucleus

Talil of caudate
Medial striate

nucleus
artery
. Anterior choroidal
Anterior artery
cerebral
artery Thalamic branches
Posterior communicating
Lateral striate artery
arteries ;
Posterior cerebral
Internal carotid Middle cerebral artery artery
artery

< oA o A ~ :
EIJY'I 9 LAAIUYUILDILR LR DA NLRBNLTLID corpus striatum LR thalamus



Wicdle
Cerebral
Artery
{Coronal Plane)

Cuortical (M3}
Segmenl —  _g=
(MLC.AL)

Lateral \
Lerticulostriate
’ Artaries

Sylvian (MZ}
Begment
(M.C.A}

7 Codical (M3)
Segment
(M.C.A.)

o w . - & -
;HJVI 10 UWRAILVUIVBILFULAAA middle cerebral artery ?lUiie9 basal ganglia, internal

capsule a2 thalamus

Dorsal spinal vein

Dorsolateral spinal vein

Radicular antaries L | i i

i | ‘entral spinal antery
Daorsal root p-“‘! g
Dorsal root — Ventral spinal vein

ganglion
Spinal
anery

Ventral root

Epidural venous
network

=‘ o =) 3 " a .n' ; o e
Eﬂﬂ 11 LERILEULRDA spinal artery LLAE spinal vein Maodlosunas



Post. cerebral A. Superior
cerebellar A. e

[ Middle cerebellar

< peduncle
Post. inf. L e—==T¥ Ventricle
" ; ‘ »
Basilaf A cerebellar A
Ant. | Post. spinal A.
spinal A. C3
Vertebral s 1t
A‘ 7
/ Asc, cervical A,
% ! |\
/

Lumbar
A,

P I
s
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UM 12 usmaduRaauasf lUigeslaaunds
A. URGIFU anterior oI lURUNRS

B. WRAIGNU posterior Va1 lUFUAR



ifo wwEna sialszi

pericallosal

r’cstmzior
nferior
cerebellar

common carolid

\
e




Ufiians 2 : Tassadreneluzasladunas
(Internal Morphology of the Spinal Cord)
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2. munmnryluduieadsg Alsasnaladunasle
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3. wnszyielasaaiemuluves spinal cord NdANIluaINYas white matter
WeE gray matter 33UIUEN Rexed's laminae @199 et
o ] o = CJ o e Qr o 73 &ﬂ A [
4. manTnszyduniirasdunmadudszamnddylulasunasle nofudu
descending W82 ascending tracts
o o a A o - a i
5. mmim:y‘smwm‘lmmmoﬂﬁwﬂ@ laganAuaadanaanguinesais
lansfumolukazsasiinaffiuianisuanyaslusunas
“a'mlﬁ‘l%‘lumiﬁnﬁw

1. luaunas

2,
3.

slide spinal cord sections
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1. Wnumudiudna guadluFunaaadl

O Cervical enlargement (C4-T1)

Lumbar enlargement (L1-S2)

Conus medularis

Cauda equina

Filum terminalae

Denticulate or dentate ligament

Dorsal nerve rootlets and dorsal nerve roots

Ventral nerve rootlets and ventral nerve roofs

0O 0O OO0 OO0 0O O

Dorsal root ganglion

QO Spinal nerves

8 . . o @ ee P
2. 19w superficial markings vasludunasassialuil

O Dorsal (posterior) median fissure
O Dorsolateral sulcus

O Dorsal intermediate sulcus (above T6)



O Ventral (anterior) median fissure
O Ventrolateral sulcus
3. Wanmansaslassemeluvasladundodoil
O White matter
1. Dorsal funiculus
1.1 Fasciculus gracilis wu‘lﬁﬂu‘n‘lm:ﬁu
1.2 Fasciculus cuneatus wu'l@luszay §Ini1 T6
2. Lateral funiculus
3. Ventral funiculus
4, Dorsolateral fasciculus or Lissauer's tract or Zone of Lissauer
O Gray matter
1. Dorsal column or dorsal horn (Lamina |-VI)
O Posterior (dorso) marginal nucleus (lamina I): all levels
O Substantia gelatinosa (lamina Il): all levels
O Nucleus propius (posterior or dorsal proper sensory nucleus)
(lamina llI-1V): all levels
O Laminae V and VI: medial and lateral portions: all levels
2. Intermediate zone (Lamina VII)
O Intermediomedial nucleus: S 2-4; preganglionic
parasympathetic neurons
O Posterior thoracic nucleus (dorsal nucleus of Clarke; C8-L3)
maa%%’mag‘lunsﬂw nucleus 14 dorsal horn
3. Lateral column (Intermediolateral column) or Lateral horn
O T1-L2: Intermediolateral nucleus : lamina VIl : preganglionic
sympathetic neuron maﬂ%ﬁ'@a%ﬂu intermediate zone

4. Ventral horn (Lamina VIII-IX)

4. |%@n®" commissures
O Gray commissure Wid panLlu anterior W posterior gray commissures Tag
central canal
O White commissure Wiisaaniilu anterior Was posterior white commissures
5. W@nwududanfidoamelwledumdsdaes luil
O Posterior spinal artery

O Anterior spinal artery



O O O

o
6. lénwn
o

Anterior spinal medullary artery
Posterior spinal medullary artery
Central branches of anterior spinal artery
Arterial vaso-corona

» = % O Qs el 1 J
regional characteristics Y9 lFurRIaIda lUf
High cervical segments iFaaEINUD gray matter: white matter a@aJd
| | . > & - ' o o
#grvunidy white matter 'ﬂﬁ:ﬁﬁJ“JJuiJTﬂiEl'il'mE{Nﬂdﬂd1ﬂ§‘1ﬂﬁ%%ﬂd

& s ¥
Cervical enlargement (C4-T1) 32:U§7%UD9 gray matter INNABLNTIZE
o [ Py 2 s o @
neurons lAIuguMIhusandanilousuuazla suevesludundaning
& a X | &
U 4 gray matter LLaz white matter NITNUH
7 ! - 32 o =
Thoracic segments §IWVUaJ ventral gray horn UUURIALRNRILUDIDING
= v o & & A 4 g o Al A @

neurons 'ﬂvl.ﬂmuqzumumaammmwnamLuauaﬂmﬂmamuunummma
LUAULREDN

- luszéy T1-L2 WU intermediolateral gray column

- WU dorsal nucleus of Clarke lmqﬂi‘:éﬁ_l"ﬂm thoracic segments

- 1T§uﬁ§d1uizﬁugdniﬁ T6 2w Dorsal intermediate sulcus
Lumbar segments %1 lumbar enlargement (L1-S2) Naruwas gray
matter I1NN1 white matter NME ventral horn ﬁgﬂi’lamﬁauﬁﬂﬁaﬂaﬁw
(club shape)
Sacral segments: YUNALAN WRORIUBD gray matter INNLABLNEUNY white

4w
matter 1ag

7. Wanmdunisvaadunading szanns ascending Waz descending tracts lwludu

[ o w woa
WAITZALA ) AadiatUf

Posterior Funiculus

Ascending tracts/fibers:

O Cracile fasciculus
O Cuneate fasciculus
Lateral Funiculus

Ascending tracts/fibers:

O Posterior (dorsal) spinocerebellar tract
O Anterior (ventral) spinocerebellar tract

O Antero lateral system (ALS)



Descending tracts/fibers:

O Lateral corticospinal tract

O Rubrospinal tract

O Lateral vesticulospinal tract

Anterior Funiculus

Descending tracts/fibers

O Medial longitudinal fasciculus: medial vestibulospinal, trectospinal and
interstitiospinal fibers

O Anterior corticospinal tract

O Medial reticulospinal fibers
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1. Wneanmwlagunasluszauens g aedalld lasuaasliidiuia regional
characteristics Wa tracts/fibers NidALTAWUAE 1

O C1



O T3

”ﬂraammuiae’c‘
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UFiians7 3 1Faemadunasszuuilszanniunladunas
Tracts in spinal cord
2.07 . %2708 LANAUS
Tanuszaed

- , : . 4
LNafNENDIAUYITaY cortical motor area TIWL upper motor neurons

-

2. INafnENdUIaFNERTaY fibers 184 pyramidal system
3. IafnEF UM TIEUNINALRYeY fibers W04 ascending tracts in spinal cord
4. \Wefinwdumisas nuclel #ng ‘]ﬁﬁ lower motor neurons 14 spinal cord
Saadilsdnm
Whole-brain specimen
Half —brain specimen
Brainstem: medulla, pons, midbrain

Spinal cord

@nm lunsfnwlesssiunouentesassns: lofundsfiaasanasiudanailsy T
Unfnu Identified structures @14 G]ﬁdi{
1. external morphology of brainstem and brain
O identify parts of the brainstem
O Mesencephalon (midbrain)
O Pons
O Medulla
2. ldentify cranial nerves attached to various levels of the brainstem
O midbrain : CN I, IV
O midpons : CN V
O caudal pons : CN VI, VII, VIII
O Medulla : CN IX, X, XI, Xl
3. On the dorsal surface of the brainstem, identify structure outside 4" ventricle
O tectum of superior colliculus
O tectum of inferior colliculus
O superior cerebellar peduncle (Brachium conjunctivum)

O middle cerebellar peduncle (brachium pontis)



inferior cerebellar peduncle (restiform body)

obex

0O O O

gracile tubercle
O cuneate tubercle

4, Structure on the floor of the 4‘h ventricle
O dorsal median sulcus

striae medullares

sulcus limitans

median eminence

facial colliculus

vestibular area

hypoglossal trigone

[ G s s U QN (R &

vagal trigone
O area posterma
5. identify structrues on the ventral surface of the brainstem
O crus cerebri (cerebral peduncle)
interpeduncular fossa
pons

middle cerebellar peduncle

O O O O

pyramid
© motor decussation
6. Identify ascending tracts and descending tracts in the spinal cord
7. Ascending tract in spinal cord
O dorsal column- medial lemniscus tract
O anterior and posterior spinocerebellar tract
O anterolateral system (anterior and lateral spinothalamic tract)
8. Descending tract in spinal cord
O corticobulbar tract
QO corticospinal tract
fanysy : Ifue. Ansidumaduaed ascending — descending tracts UAaz pathways lag

Trusiule uazasmuszidoaudas tract #adunisiiu



L=gares of Arm arsa of Head and
OISt CORER mator conex nEck areas of

Thalamus

ady
>

\l Lentiform
riuclaus

Bheronsed
) LCST fioers
h ' Lumhosacral
¥ spinal cord

© Elsevier. FitzGerald et al: Clinical Neuroanatomy and Neuroscience Se - www.studentconsult.com



Sensory Cerebral cortex

Corpus callosum
Thalamus
Putamen
Globus pallidus

MIDBRAIN

Medial lemniscus

PONS
Trigeminal nerve

MEDULLA

Spinal trigeminal nucleus

Decussation of medial

Neuron | lemniscus

Pacinian
corpuscle @
y © : T4
Unencapsulated /_ A
joint receptor /.~ . )
- Fasciculus gracilis
< L3
Golgi-Mazzoni  f(Z)
corpuscle
4 S4
Meissner's ﬁ “
corpuscle 18

11.1. Formation and course of the posterior white columns in the spinal cord end the medial lemniscus in the



Sensory  Foot
cortex Leg Arm Hand

Axons of neurons

Corpus callosum:

- ! et B A 2 K % i, 2
Thalamus Q ~ 4 X y'*%‘ | e N in posterior limb of
. SB[ N )' L 1) internal capsule
e —e L
Internal capsule " I :\_,: [] ﬂ\,,./_‘p Yk
¢ ey S
a N = -
mioerain (- A o
o # A Substantia nigra

Crus cerebri

PONS

Medial lemniscus

Reticular formation

MEDULLA

(o]
Neuron | (0

Sacral fibers
Lumbar fibers

3 Theracic fibers

”J.'f,'— T Ly

) 2 Cervical fibers
Pain receptors (free nerve

endings in skin of
dermatomes T4
C8andT4

%

Cold receptor in L3
skin of dermatome
L2 E=-

Heat receptor in
skin dermatome s2
S2 r———

Axons crossing to opposite
side in anterior white commissure

ngra 11.7. Lateral spinothalamic tract (red). The calls of ongin of ’rhe lateral sp no‘shclamic tract cppec:r

e LI £ R PSR RS NI LY SRR ST 3 U Y R ] T—



Cerebellorubral fibers

Dentatothalamic fibers )
Dentatoreticular fibers

Decussation of superiar
cerebellar peduncle

UPPER PONS Medial lemniscus

Vermis on cerebellum

Dentate nucleus
Sup. cerebellar peduncle

Middle cerebellar

PONS peduncle

o g 0 =l
| s ir
MEDULLA N ey
A J=y fJF\ = ",
I ~ 3 r:./__JLJ “1&”,’?,
S 517
l
Ant. spinocerebellar > T |

tepich (axon ot neuron 1 a ‘- () & Neuromuscular spindle

9 Y
C4 Ay O N 'f (trapezius M.)

Neuromuscular spindle
(ext. dig. communis M.)

=il

g

c8
Cell column neuron |
L3 Z <y Golgi tendon organ
(quadriceps femoris M.)
52

M ) W Golgi tendon organ
(Hamstring MM.)

RS

Anterior (red) and posterior (blug) spinocerebellar fracts and the cuneocerebellar fract (b



UAUEn5A 4: Saslassadaniaaaiuazwand

External and Internal morphology of Medulla and Pons
2.5 ANI5I06 LEARS
Saniszasa
1. iWefnmfaduniaslasisonigluaesszuuylssamssdu medulla uas pons
2. Wafins@uniaes nuclei #ng qﬁwulmzﬁu medulla L&z pons
3. iafinmdunilsesdunaiued fibers 24 ascending tract firusEdy medulla
IL8e pons
4. Rafnmduniene s @I BuDes fibers 24 pyramidal system
Saafilgansn
Whole-brain specimen
Half —brain specimen
Brainstem: medulla, pons, midbrain
Spinal cord

Neuroanatomy atlas

@ o a = w ' @
ﬁnﬂ"l 1%ﬂ']'§aﬂ3§71?]50ﬁ'i']\‘lﬂ"lﬁuﬂﬂ‘?lﬂﬂﬁﬁJﬂ{lLLE\:VL'?Jﬁu%a\‘iﬂﬁqwqjﬂMaGL“uﬂ?Uﬂ'}Lﬂﬂ’] 1‘1’1

UNAN®" identified structures @74 ﬂﬁﬂﬁ
1. external morphology of brainstem and brain
O identify parts of the brainstem
O Mesencephalon (midbrain)
O Pons
O Medulla
2. Identify cranial nerves attached to various levels of the brainstem
O midbrain : CN I, IV
O midpons : CN V
O caudal pons : CN VI, VII, VIl
O Medulla : CN IX, X, X, XII
O On the dorsal surface of the brainstem, identify
3. structure outside 4" ventricle

O tectum of superior colliculus



tectum of inferior colliculus

superior cerebellar peduncle (Brachium conjunctivum)
middle cerebellar peduncle (brachium pontis)

inferior cerebellar peduncle (restiform body)

obex

O O 0O 0O 0O

gracile tubercle
O cuneate tubercle

4. structure on the floor of the 4" ventricle
O dorsal median sulcus

striae medullares

sulcus limitans

median eminence

facial colliculus

vestibular area

hypoglossal trigone

O 0O 0O 0O 0 0 O0

vagal trigone

O area posterma
5. identify structrues on the ventral surface of the brainstem

O crus cerebri (cerebral peduncle)

O interpeduncular fossa

O pons

O middle cerebellar peduncle

O pyramid

O motor decussation

O internal morphology of brainstem
6. level of caudal medulla

O identify pyramid and motor decussation on the ventral surface of medulla
identify hypoglossal nucleus under the floor of 4" ventricle
Identify fasciculus gracilis terminating onto nucleus gracilis
identify fasciculus cuneatus terminating onto nucleus cuneatus

identify lateral cuneate nucleus on the dorsolateral part of the medulla

O 0 0O 0O

identify internal arcuate fibers arising form nuclei gracillis and cuneatus



O note : the crossing of these fibers forms sensory ducussation and medial
lemniscus

O identify spinal tract of CN V and nucleus of spnal tract of CN V on the
lateral part of the medulla

O identify the position of lateral spinothalamic tract on the lateral part of
medulla

7. level of midmedulla

O identify dorsal motor nucleus of CN X lateral to hypoglossal nucleus

O identify nucleus solitarius and tractus solitarius lateral to dorsal motor
nucleus of CN X

O on the dorsolateral part of medulla, identify medial and inferior vestibular

nuclei, restiform body

O identify nucleus ambiguous between nucleus of spinal tract of CN V and
inferior olivary nucleus

O identify vagus nerve (CN X) exiting the lateral part of medulla

O identify medullary reticular formation in the central part of the medulla

O identify the inferior olivary nucleus dorsolateral to the pyramid

O along the midline of the medulla, identify medial longitudinal fasciculsu
(MLF), medial lemniscus, and pyramid

O identify the hypoglossal nerve emerging between the pyramid and inferior

olivary nucleus

O on the lateral part of medulla, identify the position of lateral spinothalamic
tract and descending symphathetic pathway

8. level of rostal medulla

O on the dorsal surface of the medulla, identify inferior salivary nucleus,
tractus solitarius and nucleus solitarius

O on the dorsolateral part of medulla, identify medial and lateral vestibular
nuclei, restiform body. note the glossopharygeal nerve (CN IX) exciting the
medulla at this level

O identify spinal tract of CN V and position of lateral spinothalamic tract on the

lateral part of medulla



identify the medial lemniscus along the parasagitaal plane and the
medullary reticular formation
on the ventral surface ofhte medullar, identify the pyramid and inferior

olivary nucleus

9. Level of caudal pons

o

(0

in the pontine tegmentum, identify abducens nucleus and internal genu of
facial nerve (CN VII) deep to the facial colliculus

identify motor nucleus of CN VIII, spinal tract of CN V, and its nucleus

on the dorslateal part of pontine tegmentum, identify superior vestibular
nucleus and jaxta restiform

along the ventral part of pontine tegmentum, identify medial leminscus and
lateral spinothalamic tract just lateral to it

on the basal portion of pons , identify pyramidal tact (corticulspinal tract or
longitudinal pontine bundle) and pontocerebellar fibers (transverse pontine
bundle) forming the brachium pontis. note the abducens nerve (CN VI)
coursing through the basal pons and exiting at the pontomedullary level
on the dorsolateal part of pons, identify the brachium conjunctivum,
restiform body, ventral cochlear nucleus. note the exit of facial nerve (CN

VII) and vestibulocochlear nerv (CN VIII) at the cerebellopontine angle

10. level of midpons

O

identify the medial longitudinal fasciculus (MLF) beneath the floor of 4"
ventricle

identify central tegmental tract and pontine reticular formation in the central
part of pontine tegmentum

on the lateal part of pontine tegumentum, identigy motor nucleus of
trigeminal nerve (CN V) mesencephalic root of CN V and its nucleus

along the ventral part of pontine tegmentum, identify medial lemniscus,
lateal spinothalamic tract and lateral leminscus

on the dorsal part of pontine tegmentum (4th ventricle), identify brachium

conjunctivum and anteiro medullary velum



O

in the basal pons, identify pyramidal tract, pontine nuclei, pontocerebellar
fibers, (froming the brachium pontis) note the trigeminal nerve (CN V)

emerging through the brachium pontis

11. levels of rostal pons

O

identify anterior medullary velum forming the roof of 4 th ventricle and the
brahchium conjunctivum forming its lateral wall

deep to the floor of 4th ventrilcle, identify MLF and locus ceruleus

on the ventral part of pontine tegmentum, identify medial leminiscus, lateal
spoinothalamic tract

on the basal portion of pons, identify pyramidal tract, pontine nuclei and
pontocerebellar fibers

midbrain (level of inferior colliculus)

identify the tectum of inferior colliculus and fibers of lateral lemniscus
terminating on it.

identify cerebral agueduct and trochlear nerve (CN V) , trochlear nucleus
and MLF deep to it

at the central part of the tegmentum, identigy mesencephalic reticular
formation, central tegmental tract and decussation of brachia conjunctiva
at the dorsolateral tegmentum, identify medial lemniscus, lateal
spinothalamic tract and inferior quadrigeminal brachium

identify cerebral peducle at the base of midbrain



%o _ Wnana milszinin
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URIAN1IN 5.1: 1309 SUDILANUAZNITNTIAD — NIT LAY
Cerebellum and vestibulocochlear system

8.A5. WITIOh LEAKS
Fanyszasd
1. iNafnwfasnwzY849 cerebellum LLa:@hLmuLamaaﬁua.l*;:amﬁm'guqﬂﬁ cerebellum
2. Lﬁaﬁﬂmﬁumﬂwaan@;mmﬁ (nuclei) #199289 cerebellum

A = L = e ] g ' e
3. IR ILFUN AW TR M (tracts) m@maszmwnqmﬂmﬂuma 1

Saafildnm
Whole-brain specimen
Half —brain specimen
Brain section specimen
Slide brain section
1. ldentify major lobes of cerebellum
O anterior lobe : anterior to primary fissure
O posterior lobe : between primary and posterolateral fissures
O flocculonodular lobe : posterior to posterolateral fissure
2. On the median sagittal section of the cerebellum and brainstem, identify
O cerebellar vermis
O cerebellar hemisphere
3. identify certain parts of the cerebellum of particular importance
O vermis of anterior lobe : Note its relation to midbrain tectum
O cerebellar tonsil L Note its relation to medulla
4. From section of caudal pons, identify 4 pairs of deep cerebellar nuclei
O fastigial nuclei
O globose nuclei
O emboliform nuclei
O dentate nuclei
5. Identify 3 pair of cerebellar peducles
O interior cerebellar peducle (restiform body)

O middle cerebellar peduncle (brachium pontis)



O superior cerebellar peduncle (brachium conjunctivum)

6. Identify major pathways or tracts of the cerebellum

a.

at the level of medullar, identify

O dorsal spinocerebellar tract

O olivocerebellary tract

O restiform body

at the level of caudal pons, identify

O jaxta restiform in relation to restiform body

O pontocerebellar fibers in relation to brachium pontis

at the level of midpons, identify

O brachium conjunctivum

O brachium pontis

at the level of rostal pons, identify

O ventral spinocerebellar tract in relation to brachium conjunctivum and anterior
medullary velum

O brachium pontis

at the level of the midbrain, identify

O decussation of brachium conjunctiva

at the level of diencephalons, identify

O ventral lateral thalamic nucleus, (VL) where dentate-thalamic fibers terminate

at the cortical level, identify motor and premotor cortices where thalamocortical

fibers from VL terminate



ansiform tobule
Crus Il l

ansitorm

|

Pytamidal fobuie
Uvula
D Anterior lobe I:] Posterior lobe [ Floccutonoduar loba I
@ Etsévier. Hsinas: Fundamental Heurscience for Basic and\Clinicel Applications 3e - ww.studentconsulticom
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@ Elsevier. Nadeau et al: Medical Newroscience Updated Edition - www.studentconsult.com



117AN19% 5.2 (589 Ear and auditory &vestibular systems
2.03. WITIH LA1IARS

Auditory and vestibular systems

1anuszaes

20nURaIn
A = & o " , A e & & w

1. iafinmfsanumizaas ON Il uasdumibsidussamanaugaiiuaues
r o u , o & 5

2. tWafin@unikavaIngduisad (nuclei) daguasnimasszunluszaud guastusag
d‘ Q- - AA 1 1 i L3

3. ihafnwuFuMAGuLTEAM (tracts) Niadaszwnivnduiaadiuda 1

Sranlsdnmn

Whole-brain specimen

Half —brain specimen

Brain section specimen

Slide brain section

3NN auditory system 19infinmn identified structures @14 Sjﬁd‘fr

1. Nuclei
O dorsal cochelar and ventral cochelar nuclei at lower portion of the pons
O trapezoid body 1M9faGsaINTYU medial leminiscus lu3zd pons
O superior olivary nuclei 8gv13 lateral ¢ trapezoid body Fasnazi3onin lateral

leminiscus

O nuclue of inferior colliculus
© medial geniculate body

2. tract fiigouloaifluauditory pathway
O Vestibular nerve

Dorsal , intermediate and ventral acoustric stria

Tapexoid fiver

Lateral lemniscus

Commissure of lateral lemniscus

Brahium of inferior colliculus

Posterior limb of internal capsule

Genuculotemporal tract

O 0O O 0O 0O 0 0 o0

Primary auditory area



Tract fitAuadasriy auditory reflex pathway
O Tectobulbar tract, tectospinal tract
O Medial longitudinal fasciculus (MLF)
O Tectocerebellar tract
n’nﬂmé"ar\i’]m&’ﬁgﬁlu
1. na;m‘m‘ (nuclei) 910 slide LFAINIAAATINVAINIUTFNDY
Vestibular nuclei
O Superior (dorsal) vestibular nucleus
O Lateral vestibular nucleus as9duwital CN VIl Liﬂﬁﬁwuauaa
O Medial vestibular nucleus
O Inferior vestibular nucleus E]fquﬁ'lu'lu@ia inferior cerebellar peduncle AN W HENDALTT
BRENE
mjmmaﬁﬁuq
O Oculomotor nucleus
O Trocohlear nucleus
O Abducens nucleus
\finadasniy Vestibular system ‘lumsmﬁ'auvlm%nm
2. i&wlofaadanulu vestibular pathway
O Vestibular nerve
O Vestibulocerebellar tract
O Cerebellovestibular tract
O Juxa restiform bodu
3. tracts fiaadany spinal cord
O Medial vestibulospinal tract run into MLF
O Latera vestibulospinal tract

Tract NAa@any MuaNed Aa medial longitudinal fasciculus (MLF)



Transverse temporal gyrus

(2
Internal capsule &

Superior colliculus

Medial geniculate body

Commissure of the
inferior colliculus

Nucleus of the

. - Inferior colliculus
lateral lemniscus

Lateral )
olivocochiear Lateral lemniscus
it bundle .
Cochlear; UCIe;l' Medial olivocochlear
. bundle
ventral 2 \ i o

2 nferior cerebellar

=

Cochlear nerve 3

=\ peduncle

Spiral ganglion

X s Lateral superior | Superior
olive olivary
Medial superior. womplix
olive

Cochlea Intermediate

Nucleus of the trapezoid body
acoustic stria

Trapezoid body

o [ a a <
3 1 UEAILEUN AR sEa MMt e iU (auditory pathway)



Sugperior colliculus

I nucless

Tactospinal tract = Nerve 1

Medial Tengijudingl fase cuivs——

interior collizales ~—£:‘

I nuglaus

—_—

/ &
Rerve 1V T
Nucleus of latwral £ =

Jemniseis =5 :)‘ ‘

R

Mesencephalan

C

Medial fongiludingl fasciculus Teetebulbar Laey From netve VI

Lateral lempiscus fiber Lateral lemaiseus

V nuclews

|

Mid-pons

Intermadiate rapeseid bady

Medtal longiwdinal fasereuiys =

Vi nucleus

Lower fions Venteal trasezpd Sudy

Tectabulbar Lract

——— Media! longiudinal
- lasciculus

i AN
=1 . CRW
qitml,nuglwi ) y M
i ¥ ~ A\
0 == kuclens ambiguus ) \;‘\\\\:f

) { Dorsal
Cochleitr nugle|

1 Wentsal

scleidamibtsid musele
Coctdea

Thoragie cordl

Teziosyinal rast

Eﬂ'ﬁ 2 usaITWANGnTlaiu (auditory reflex pathway)



Posterior commissure

(‘\_/Iniershhcl nugleus of
L >7 mediol longitudinal fosciculus

nucleus

Parobducens nucleus—

X
Loteral =7

b =
Spinol %

(inferior) Yzf

N

\Vestibular
b al nuclei
N5 | ]
l S s
l ] f\ Nucleus Gmbiguus
e A\ [

Hypoagiossal mucleus

o = ' o . 2 = '
Eﬁﬂ 3 LEAINI1IaAFAaVAY vestibular nuclei NU internuclei Laza1ulsznavvas MLF



AN 6

Midbrain and Visual System

NELAT.NTINT TBUA
JonUzaad

1. Wadnmansmemouanuazlasei1efidAyves midbrain

2. L*f\'iaﬁm:mé’fﬂmm:mmluuaﬂmaﬁ"aﬁmﬁqmaLﬁuﬂs:mﬂLm:nfajmmaﬁ
Uszan (nucleus) ﬁﬁ’]ﬁfy

3. efinwlassaonasmotdulseamiieaasiy visual pathway

4. Wadnwdelassesuasidumadnlssamiifsadoany visual
reflexes

A o= a2 @ @ a a = v a
5. LWaﬁﬂl“ﬂﬂﬂ‘[ﬂiﬂﬁﬁ"lﬂLLNﬁLﬁu‘YI'NL@uﬂi:ﬁﬁ']ﬂﬂLﬂU’l‘ﬂadﬂu eye

movements THAG1 9)

o s & J el
TuHridmsasedild@neiain
1. Brainstem specimen

. Whole brain

2
3. Brain slide boxes
4. uluzdnw

5

Neuroanatomy atlas

TWansdnsmenauanves midorain dasaluil
1. N19@7% dorsal side
O Brachium of inferior colliculus
O Brachium of superior colliculus
Superior colliculus (mﬁluﬁ nucleus 284 CN Ill (GSE))
Inferior colliculus (muluﬁ nucleus 224 CN V)
CN IV (trochlear nerve) (GSE)

O O O



2. N9 ventral side
O Cerebral peduncle
O Interpeduncular fossa
O Interpeduncular cistern
O Posterior perforated substance
O

CN Il (oculomotor nerve)

IitEnmndnmaennsluyes midorain uaslassarasne g aselyil
1. IWEnsnaaavn918972a midbrain 1¥len tectum, tegmentum W
basis perdunculi
2. 1Wénw1 midbrain figar" caudal midbrain (fann inferior colliculus)
o 1wanw tracts LEuMILERUsEEM WEaIdulszam dag ol
- Trhchlear nerve
- Medial longitudinal fasciculus (MLF)
- Medial leminiscus
- Lateral leminiscus
- Central tegmental tract
- ALS system
- Posterior and anterior frigeminothalamic tracts
- Mesencephalic tract
- Decussation of superior cerebellar peduncle
- Basis pedunculi: substantia nigra lWax crus cerebri
- i crus cerebri I¥@N®GIUMIIVAY tracts NYNGEII9 4
laun
O corticospinal fibers,
O corticonuclear (corticobulbar) fibers (face)
O corticopontine fibers %a%:‘lﬁ’ pontocerebellar fibers
- 14 9n@i1 corticopontine fibers Usznauedat fronto-,
parieto-, occipito, LA temperopontine fibers aﬂ@@'ﬁayj
1980714 medial W lateral U4 crus cerebri

- Tectobulbospinal tract



o Wénw nuclei a9il
- Nucleus of inferior colliculus
- Trochlear nucleus
- Periaguaductal gray
- Mesencephalic nucleus

- Interpedunclular nucleus

3. 1#fn®1 midbrain NNAINAAVINIT=AL rostral midbrain (3561 superior
colliculus)
o Waaaw nuclei d199 Iuseauiiaasaluil
- Superior colliculus
- Red nucleus
- Oculomotor nuclei (GSE)
- Edinger Westphal nu. GVE)
- Substantia nigra
- Mesencephalic nucleus
o WWaamudumadulszamiiadusdalui
- Oculomotor fibers
- Mesencephalic tract
- Decussation of superior colliculus
- Lateral spinothalamic tract
- Brachium of inferior colliculus
- Medial longitudinal fasciculus
- Anteror and posterior trigeminothalamic tracts
- Posterior tegmental decussation: tectobulbospinal system
- Medial lemniscus
- Crus cerebri
- Central tegmental tract
- Spinotectal fibers

- Anterior tegmental decussations 1339 rubrospinal fibers



- Posterior tegmental decussation 13779 tectobulbospinal

fibers

- cerebellothalamic fibers crossed ascending fibers 31N

4. 1%@n®= brainstem

T#@nun

@)

O 0O 0O 0O

decussation &4 superior

cerebellar peduncle
section 31618311319 midbrain Wae diencephalon lat

lGaau tracts anda 3 1w midbrain

Pretectal nuclei: center 193U pupillary light reflex
(project to Edinger-Westphal nu.)

Nucleus of the posterior commissure Lﬂmﬁﬂu
pretectal nuclei

Posterior commissure

Pulvenar

medial and lateral geniculate nuclei

Brachium of inferior colliculus

Brachium of superior colliculus Tl superior colliculus

e pretectal area

A 4 el - ) ]
8. ‘LT«LLTS{I visual pathway lﬁﬂﬂﬂrﬂﬂEIﬂHthLR:@ﬂLLW%ﬂﬂJﬂG

O

0 0 0D 0D 0 0 B

Optic nerve (SSE)

Optic chiasm

Optic tract

Lateral geniculate bodies

Optic tract (geniculocalcarine tract
Primary visual cortex (area 17)
Visual association area (area 18, 19)
Lingual gyrus

Cuneate gyrus

Calcarine fissure



6. 'lﬁﬁmswnéuLfnaﬁuaﬂmaa%"mﬁLF’;m‘iTaaﬁ'u visual reflexes LLRtﬂ’ﬁﬂ’JUﬂN
msm%‘aﬂmmaa@nmé’aeﬁavl,ﬂ'ff
O Oculomotor nucleus and nerve
Edinger-westphal nucleus
Trochlear nucleus and nerve
Abducens nucleus and nerve
Tectospinal tract
Pretectal area and nucleus
Superior colliculus
Frontal eye field

Nucleus of Cajal and Nucleus of Darkschewitsch

O O 0O O O 0 0 0 o0

Interstitial nucleus of MLF
LU e

Tinunmiudumadulszamdadaldituaznanwidunadulszam
wand
*  Visual pathway Uaz lesion a6 9
* Visual reflexes
» Light or pupillary constriction reflex
* Pupil dilation reflex
* Accommodation visual reflex
» Corneal Blink Reflex

= Conjugate horizontal eye movement



/e o 1 v A ] b . .
11’1 FANBILLREARTIATLA %d‘ﬂiﬂ»ﬂﬂid /31 am:q‘lﬂmm ALIALUUBY midbrain

Midbrain at Inferior Colliculus - IV Nucleus

Sensory nuclei

O Inferior colliculus

O Mesencephalic (nucleus & tract)
Motor nuclei

O Trochlear

O Substantia nigra
Reticular formation

O Locus ceruleus

O Dorsal raphe nucleus
Tracts

O Crus cerebri
Corticospinal tract
Corticobulbar tract
Corticopontine fibers
Medial lemniscus

Lateral lemiscus

O 0O 0O 0O 0O

Anterolateral system (ALS)

O

13idBr 1

MLF (sencondary vestibular and
internuclear fibers)

Decussation of superior
cerebellar peduncle (cerebello-
rubro thalamics)

Central tegmental tract

Trigeminothalamics

O
O

Others

(©)

O O OO 0O OO0 O

Dorsal tract

Ventral tract

Periaqueductal gray
Inferior colliculus
Tectum

Cerebral peduncle
Crus cerebri
Interpeduncular fossa
CN Il fibers

CN 1V fascicle

Cerebral agueduct



Midbrain at Inferior Colliculus - IV Nucleus

Sensory nuclei
O Inferior colliculus
O Mesencephalic (nucleus & tract)
Motor nuclei
O Trochlear
O Substantia nigra
Reticular formation
O Locus ceruleus
O Dorsal raphe nucleus
Tracts
O Crus cerebri
O Corticospinal, corticobulbar,
corticopontine fibers
Medial lemniscus

O

O Lateral lemniscus

O Brachium of inferior colliculus
O

ALS

Central tegmental tract

MLF
Cerebello-rubro-thalamic
(superior cerebellar peduncle

after decussation)

Trigeminothalamics

@]
]

Others

O

o 0 Y OSeEs

Dorsal tract

Ventral tract

Inferior colliculi
Tectum

Cerebral peduncle
Tegmentum

Crus cerebri
Cerebral aqueduct

Periaqueductal gray



Midbrain at Superior Colliculus - lll Nucleus

Sensory nuclei

O Superior colliculus

O Mesencephalic (nucleus & tract)

Motor nuclei
O Oculomotor nucleus
O Edinger-Wesphal
O Substantia nigra
O Red nucleus
Reticular formation
O Dorsal raphe nucleus
O Interpeduncular nucleus
Tracts
O Crus cerebri

O Medial lemniscus

(@)
O ALS

Brachium of inferior colliculus

Trigeminothalamics

@

Dorsal tract

O Ventral tract

Others

@]

G0 Q) O O

Central tegmental tract

MLF

Cerebello (dentate)-thalamics
Superior colliculus
Interpeduncular fossa

CN Ill fibers

Periaqueductal gray



Rostral Superior Colliculus - Caudal Diencephalon

IAidBr 4

Sensory nucleus
O Superior colliculus
Motor nucleus
© Oculomotor complex
Diencephalic nuclei
O Lateral geniculate (thalamus)
O Medial geniculate (thalamus)
O Mammillary body (hypothalamus)
Tracts:
O Brachium of inferior colliculus
O Brachium of superior colliculus
O Optic tract
Other
O Sperior colliculi
[l ventricle

Cerebral agueduct

O 0 O

Interpeduncular fossa



Rostral Superior Colliculus - Caudal Diencephalon

[iidBr 5

Sensory nucleus
O Superior colliculus
Motor nucleus
O Oculomotor
O Red nucleus
Thalamic
O Lateral geniculate
O Medial geniculate
O Pulvinar
Reticular formation
O Vertical conjugate gaze center (Nucleus of Cajal and Nucleus of
Darkschewitsch)
Tracts
O Brachium of inferior colliculus
O Brachium of superior colliculus
O Ascending sensory system (medial lemniscus-spinothalamics-
trigeminothalamics)
O Habenulointerpedunclular
O MLF
Other

O Superior colliculus



Pretectal Area - Posterior Commissure

Motor nuclei
O Oculomotor
O Pretectal
O Substantia nigra
O Red
Thalamus
O Medial geniculate
O Lateral geniculate
O Pulvinar
Reticular formation
O Interstitial nucleus of MLF (one
of the vertical gaze center) and
MLF

Tracts
O Crus cerebri
O Ascending sensory systems
(spinothalamics,
trigeminothalamics, medial
lemniscus)
O Cerebello (dentate) thalamics
O Habenulointerpeduncular
Other

O Periaqueductal gray

[idBr 6
CN Il fibers

Pineal gland
Cerebral agueduct

Posterior commissure



UJiiansh 7 : Sasanaslug
External morphology of Cerebral cortex and fibers
2.07. WITIh LENARS
JTanulazaen
WL deF]
A = 3 5wl .
1. LWafn#" lobe, fissure, sulci LLaE gyri @13¢ Vad cerebral hemisphere
P = : y ;
2 Lwaﬁﬂhﬂ @LAIUBI cortical area @149
d = o ] = i
3. IWBFANEISLAUIYBY fibers TUAAT 5]114, medullary substance 284 cerebral
hemisphere
ar A0 e
Yaaflbansn
Whole-brain specimen

Half —brain specimen

mMsAn®N Identify
Lobes

O Frontal lobe

O Parietal lobe

O Temporal lobe

O Occipital lobe

O |Insular lobe
Fissures

O Sagittal (longitudinal) fissure

O Lateral fissure

O Parieto-occipital fissure

O Calcarine fissure

O Hippocampal fissure
Sulcus

O Central (Rolando) sulcus
Precentral sulcus
Postcentral sulcus
Superior frontal sulcus
Inferior frontal sulcus
Infraparietal sulcus

Superior temporal sulcus

O o0 0O o0 0O o O

Middle temporal sulcus



O O O 0O O

Gyri

O O

®) O 0O 0 O

O D 0OQ OO0 06 0 OO0

Inferior temporal sulcus
Collateral sulcus

Callosal sulcus

Anterior parolfactory sulcus

Posterior parolfactory sulcus

Superior frontal gyrus

Middle frontal gyrus

Inferior frontal gyrus

- Par opercularis

- Par triangularis

- Par orbitalis

Precentral gyrus

Postcentral gyrus

Superior parietal lobule: above the interparietal fissure

Inferior parietal lobule : below the interpariteal fissure incling supramarginal and
angular gyri

- Supramarginal gyrus (area 40)

- Angular gyrus (area 39)

posterior paracentral lobule posterior to the central sulcus on the medial aspect of the
cerebral hemisphere

precuneus between cingulote sulcus and parieto-occiptal fissure on the medial aspect
of the central hemisphere

Superior temporal gyrus lying between lateral fissure and superiro temporal sulcus
Middle temporal gyrus lying inferior to the superior temporal sulcus

Inferior temportal gyrus

Fusiform gyrus lying between inferior temporal sulcus and collateral sulcus
Parahippocampal gyrus

Cuneus gyrus superior to calcarine fissure and posterior to parieto-occipital fissure
Lingual gyrus inferior to calcarine fissure

Uncus

Preoccipital notch

insular lobe



Cortical area
Primary sensory area
O Somesthetic area (area 3,1,2) between central and postcentral sulci
O Primary visual area (area 17) on the superior lip and inferior lip of calcarine fissure
and around the tip of occipital lobe
O Primary auditory area (area 41,42) transvers temporal gyri
O Primary gustatory area (area43)
O Primary olfactory area (area 34)
Associated sensory area
O Somestheic association area (area 5,7)
O Visual association area (area 18,19) next to the visual cortex
O Auditory association area (area 22) anterior part of superior temporal gyrus
Motor area
O Primary motor area (area 4) between precentral and central sulci
O Premotor area (area 6) anterior to the precental gyrus and anterior paracentral lobe
O Frontal eye field (area 8) in the middle frontal gyrus
Fiber
Projection fiber
O Internal capsule
- Anterior limb
- Genu
- Posterior limb
Lenticulothalamic fiber
Retrolenticular fiber
Sublenticular fiber
© Corona radiata
O Fornix
- Crus
- Body
- Column (anterior)
- Precommissural
- Postcommissural
Association fiber

O Cingulum



Superior longitudinal fasciculus
Inferior longitudinal fasciculus
Superior occipitofrontal fasciculus
Inferior occipitofrontal fasciculus
Uncinate

Commissural fibers

O 0O OO0 O 0O

Corpus callosum
- Rostrum
- Genu
- Body
- Splenum
\ - Tapetum

- Major forceps

- Minor forceps

O Anterior commissure

O Hippocampal commissure

kkkkhkhhkkkkkhkhkhkhkrkhkdkhkhirhhhhkrhrhhddhidhddhhdkhikdkhhhhiik

Superiar parietal labule Superior frontal
rior Trontal gyrus

Inferior pariatal lobule

inferior ‘M@ :
pangulg Angelin.gyony A Ty
lobule ( Supramarginal gyrus- S |

Antarigt tealral gyrus

Middte lrontal gyrus

G e Pars operculans
Latenal accipitai gyri

Pars lriangularis

Presgeipital notch

Pars otbitalis
Middle tempora! gyrus

Inferior temperal gyru e M Sy Superior temaseal gyrus

Eﬂ‘ﬁ 1 @UL19V8Y cerebrum

Inferioe
frgntal
gyrus



Posicentral sulcus

Parietal iobe Central sulcus (Rolande)

Superior frontal suleus
Intrzparietal suleus
Precentral sulcus

Parieto-oceipital fissare Inferior frontal suleus

Qeaizital lobe Frontal Jobe

Occipital pole

Frontal pole
Transverse ocgipital

sulcus Anlerior ascending ramus

Lateral
Middie lempora) sulcus Posterior ranus (Sylvian)
Anterior hotizontal ramus hssure

Superier lemporal sufeus

Temporal lobe

Temporal pole

A % o/ 1 3
Eﬂ"n 2 AMWANVDI cerebrum LFEAITDI (sulcus) LLae lobes #1499

Circufar suteus

Sherl gyri of insula
Limen insulae

Long gyrus of insula

A b o as ! . .
31N 3 U9 VD cerebrum AALANEIUVDY temporal, frontal Wazparietal 8aNWLEAS insular
u

] )
lobe &rvagimulu



Superior frontal gyrus

~Gyras ginguli

Precuncus‘_ﬁ‘i‘, .

Eosnl '. Septum peliuzidum
OFfi %

i . f -~
Cuneus ' - T

jsthmus of gyrus
farnicalus

Anterict commissure

Suncallosal gyrus
(Paratzaeminal bady)

Parg!lactory area of Broca
, 4 Uncos

4Ty
Fusiferm gyrus

Iaferior temporal gyrus

o @ '
U7 4 shuluwas cerebrum uamsTOEUY (gyrus) 6199

— Paragentra! sulcus
Centeal sulcus

/Sulcus of corgus callosum

Marginal ramus '-'Fﬁf” Suleus cinguli (subtronlal pary)
Subparietal sulcus w{jwﬁgﬂ;ﬁl \
Parietal iobe é.mm gmem] Frontal fobe
i

Parieto=accipital [issurp —mmsds 5"‘- I}H‘ E;.[" H il
-m\

Calfcarine fissure %?3\% | P
S
>k e & w"
Occipital lobe 1@ i ‘1:"' i?mﬂlr'l
_ . o .L,W‘, A,
Hippocampal fissure % ” i g

Temporal lobe ——E55xasr

— Anterior parolfactory sulcus

ﬁ’

L

Poslerior parol factoty suleus
Rhinal fissure

Collaterat fissure ‘ v RO ; al
tnfericr lemporal suicus

A @ ] 1
Eﬂ‘n 5 fuluad cerebrum LEAIIDE (sulcus) WLae lobes @139



Medial

itudinal striae
Lateral } Longitudh

Arcuate fibers > = i N s Cingalum
: ‘ ; Corpus callosum
Superior oceiptofrontal fascizulus

. Arcuate fibers

Antesior timd of

i Superior longitudinal fasciculus

(arcuate)

Superficial part of arcuate

inferior occipitofrentsl f2scicalus

Uncinate fasciculus

Arcuate {ibers

Anterior Amygdataid nucleus

commissure

Genu of corpus callosum
Frontal fibers

Transverse fibers of
corpus callosum

Temporal lobe Fibers of coronz radiata

Insula Y

g Inferior [ongitudins!

Superior longitudinal 5_ A : } bundfe
fasciculus— B\ 772 2N/ g {1 Medial longituginal

> 3 : i\ stna
Splenium of corpus

callosum

Tapetum

Cirgulum
Forceps major (Posterior)

Qecipital fibers

A 5 Q- 9 @
37 7 cerebrum at top view landaian cortex suuanuansliiiu radiationuas corpus

callosum



Superior lengitudingl fascicuius

Insufa

Inlerior accipileirontat fasciculus

’ldi:’

Superiar occiailsfrontal fasclevlus

Thalamus

Caudate nucleus

Cingulum

Transverse accipstal
fasciciiuz :

L

Seripiistemparal
(inferior Yongitudinaf)
[asclzalus

d . g e %
Eﬂﬂ 7 Sagittal section of the cerebrum L&A association fibers @74 ¢ AILAATUL (A) LEE
gaanmasul (B) uaz (C) mudeu
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Ufjian1sn 8
Diencephalon

Thalamus, Hypothalamus, Epithalamus and Subthalamus

WA.A7. NN YBUA

o

anUszaad
1. iafinendunisusazninfives nuclei 64 ¢ w84 thalamus L&z hypothalamus
2. Lﬁaﬁnmﬁmmmmaa subthalamus W&t epithalamus
3. Lﬁaﬁnﬂﬁ connection 2184 diencephalon MU structures 5"14@

Faafildfnu

Whole-brain specimen

Half-brain specimen

Brain sections

n3finm Identify

Thalamus

Third ventricle

Subdivisions Nuclel
Anterior A Anterior

Medial MD Megial Dorsal
M Mdine
Lateral
Dorsal LD Latera) Dorsal
LP  Lateral Posterior
P Pulvinar
Ventral VA  Ventral Anterior
VL Ventral Lateral
VP Ventral Posterior
VPL Vent. Posterolat.
VPM Vent. Posteromed.

Metathalamic LG Lateral Geniculate
MG Madal Geniculzte

Others

Intralaminar CM Centromedian

External Internal .
Reticular R Reticular

medullary laminae

Anterior nucleus
Dorsomedial nucleus
Centromedial nucleus
Lateral dorsal nucleus

Lateral posterior nucleus

0 0O 0O 0O 0 O

Pulvenar



0

Ventral lateral nucleus

O

Ventral anterior nucleus

O

Ventral posterior: ventral posterolateral nucleus W2 ventral posteromedial
nucleus

Lateral geniculate nucleus

Medial geniculate nucleus

Reticular nucleus

External medullary lamina

Internal medullary lamina

Stria medullaris thalami

Stria terminalis

Mamillothalamic tract

O OO0 0 OO0 0O

Habenulopeduncular tract

Hypothalamus

1. Whole brain specimen 114614 ventral lﬁﬁdm@lﬂ structure Godaluil
Mammillary body
Optic chiasm

O

O

O Infundibulum
O Tuber cinereum
4
3

™

89 half brain specimen Tvanun
O Hypothalamus L8z hypothalamic sulcus
© Optic chiasm
O Mammillary body
O Infundibulum
O Tuber cinereum
3. N3N nuclei 289 hypothalamus 'Lﬁ@’«ﬂﬂ brain section specimens W&z NTWENE
484 brain section AifauFNETEULTLA W
O Chiasmatic region
O Medial zone: preoptic, suprachiasmatic, supraoptic, paraventricular,
anterior nuclei
O Lateral zone: lateral hypothalamic area
O Tuberal region

O Medial zone: arcuate, dorsomedial, L8 ventromedial nuclei



O Lateral zone: lateral hypothalamic area
O Mammillary region
O Medial zone: mammillary body, posterior hypothalamic

O Lateral zone: lateral hypothalamic area

4. 1¥an¥161unLa1ad fornix Was mammillothalamic tract
Subthalamus
IRAnA R UITDI

O Subthalamic nu

O Zona incerta
O Nucleus of the field of Forel
O Red nucleus

O Substantia nigra
Epithalamus

l@Enudunisvas

O Pineal gland

O Habenular nuclei

O Stria medullaris thalami

O Posterior commissure

=2 L™
LUUHnum

; 4.4 \ ' s
Tidnmuazszydunislassairofitierdasiv diencephalon Aiszulilu checklist
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Ufj1iGin137 9: 1589 Diencephalons 2

9.AT.17 13306 LEIAKS

Basal ganglia
s 3
10U IEdIA

al o o ° ' : . ' o oA &
1. WafinmansmuelasIaine wazd WUl 189 nuclei U89 basal ganglia 324N nuclei By 7
E‘ @ Qe S .
\herdaslnadany basal ganglia

{ 3 ] P 1 o ;
2. {NafnENHI6UnILIVas neuronal tract il connections 4189 basal ganglia W&z 88NN

= 4
basal ganglia NU structure a4
o o . a ! ' v
3. @AnmienuduWuiues basal ganglia NU structures  ugludrasniinfiuazisasvas
X o A v o W g ' ae A A i
neuronal connections tafiazle sitananusuwusaanaunldlunsidedn waliduwladin
d =l o e = 1 J

witaiie 'l sz lWiialsavsaonniaswlsdv
ar q' 9
TaqaiilEdnu
Whole-brain specimen
Half —brain specimen
Brain section specimen

Slide brain section

1. NM15AN®" Basal ganglia Twn@An®A identified structures Gi’mﬁaif
1.1. Caudate nucleus

O head

O body

O tail



1.2. Lenticular nucleus

O lateral WU external capsule, claustrum, extreme capsule Was insular cortex
O medial L8N3N caudate @28 anterior limb of internal capsule WEN37N thalamus@ag
posterior limb of internal capsule

Nucleus

O putamenil&iNaIn globus pallidus law putamen Lﬂumuuaﬂq@uunaanmﬂ globus
pallidus @28 external medullary lamina % inner (medial) segment LA outer
(lateral) segment

2. Associated nuclei
2.1 thalamus 3 nuclei AipTasdsilaa

O Ventral lateral thalamic nucleus (VL)

O Ventral anterior thalamic nucleus (VA)

O Centro-median thalamic nucleus (CM)

2.2 subthalamic nucleus
2.3 substantia nigra

2.4 Zona incerta

3. Neuronal connection
Efferent pathway

O Ansa lenticularis

O Thalamic fascicularis (H;-bundle of Forel)

O Fasciculus lenticularis (H, field of Forel)

Afferent pathway

O Corticostraiate pathway



O Thalmostriate pathway
O Nigrostriatal pathway

2 & @ d g0 o v & e - z
Connections 113 3 L& mMefingani lddsnnglwidugaiaulu brain sections

QOptic nerve (11}

inarmsal capinie Seplum petlucidum
Columns of fornix

Head of caudate nucleus |
Anlerior commissure

Interventricular foramen

Anterier tha'amic ‘ubercle

Putamen
Medullary slria

AN

Optic tract

Il

teral thalamic nuclear
group

interthaiamic connection Habenula

PR " Habenular commissure

Third ventricie
Lateral geniculate hody
Tail of caudate nucleus

Pulvinar

Pineal body (epiphys:s)

d ;
31]71 1 NMWLLLERAS basal ganglia, diencephalon LLAzUNN&IUVBd mesencephalon lasuad

ANN19G14 dorsal



Supralenticular part of
imernal capsule

Lenlicular nuciey
Retrolenticular part of 1
internal cepsule

Infericr born of

latetal ventricle Anterior ¢rus of

intez] cepsule

Anleriar commissure
Tail of czudate rucleus

Sublenticular part of
internal capsule

Amygdaloid nucleus

Hipgocampus

o L e
EIJ‘H 2 NMWILEAIAY lenticuform nucleus LaAAEIULD temporal lobe

aanly

Lenticular nucieus
Caudate nucleus

Putamzn
: Anterior {imb of Claustrum
Caudatle ﬂuclcus\&‘\;‘é- sntern2l cepsule
4 1;.__ Anterdior - Ipsula
Anleriar limb of —T, Caudate COTITIS SUME ——

internz| capsule

micleus ~’
1 5

Thalamus Lenticular

nucleus

Caudate nucleus
Posterior fimb of

) imemal capsule
Caugate nucieus Lenticular pucleu
Claustrum

Thalamus

Lentizular Claustrum

Thalamus nucleus Red nucleus

Marimillary bady Insula Subs:antia nigra

= o 15 ' . W .
Eﬂ'ﬂ 3 MALRAIANUTUNUTTEWING basal ganglia a2 internal capsule 184 serial

coronal sections



JHuANIIN 11

Autonomic Nervous System and Somatosensory System

HELAS.NITNT UULE

o

Janszasd
1. efnundunis uasmifvaslassaiodns 9 lu somatosensory pathway
O Anterolateral system (ALS)
O Dorsal (Posterior) Column-Medial Leminiscal System (DCML or PCML)
O Trigeminal system (trigemiothalamic tracts)
2. afinuni LLR:ﬂﬁ'}‘?’l"uaéImaa%Wﬁaﬁ] 1w cerebellar (subconscious)
proprioceptive pathway %dLﬂu reflex pathways la8l cerebellum ¥inausu6 8
3, L'ﬁlaﬁﬂ‘m’i autonomic centers, pathways ﬁmuQumiﬂﬁm’;:ua:miﬁ’lmuma\‘i

@ v A 4 @ L
mlauazlaseaineiinedasluszaudnag

3
o =

Jaanlglumsinen
O Whole brain
O Half brain
O Brain section
O

Diagrams Waz3Unw
General Senses 289319018

N et e o 4 & ¥
1. 1&nwsn pathways uazlassaineninaadadluldas pathways

Conscious Pathways

O Spinothalamic tract

O Dorsal column-medial leminiscal system

Unconscious Pathways

O Spinoreticular tract
Spinomesencephalic tract
Spinotectal tract

Spinohypothalamic tract

O O 0 O

Anterior spinocerebellar tract



O Posterior spinocerebellar tract

O Rostral spinocerebellar tract

O Cuneocerebellar tract

Anatomical System

Anatomical Tracts

Functional Component(s)

Anterolateral (ALS)*

Dorsal Column-medial

Leminiscal (DCML)*

Somatosensory to the

cerebellum

Spinothalamic*
Spinoreticular
Spinomesencephalic
Spinotectal

Spinohypothalamic

Fasciculus gracilis

Anterior spinocerebellar
Posterior spinocerebellar
Rostral spinocerebellar

Cuneocerebellar

Pain, temperature,
nondiscrimative (crude)
touch, pressure, and some

proprioceptive sensation

Discriminative (fine) touch,
vibratory sense, position
sense

Primary proprioceptive

| information (also some pain

and pressure information)

* indicate conscious level

General sensation 21N craniofacial structures

The Trigeminal System

el W % o d 8 a G et & =
Twénusn cranial nuclei and nerves YlLﬂm’ua:m‘umﬁUﬂ’J’mgﬁﬂﬂﬂﬂﬁnﬂUﬂ’am

) @ = e 1 LY =
ﬂ‘ngmﬂuwm mnuﬁa oral Llfe nasal cavities LAZFIWWDLLILATU cutaneous area

1912 )

O
O
O
O

Geniculate ganglion of CN VI (first order neurons)

Trigeminal ganglion of CN V (semilunar ganglion) (first order neurons)

Superior (petrosal) ganglion of CN IX (first order neurons)

Superior (jugular) ganglion of CN X (first order neurons)




1¥&nw Trigeminal sensory nuclei
O Main (chief, principal) nucleus of trigeminal nerve
O Mesencephalic nucleus of trigeminal nerve
O Spinal nucleus of trigeminal nerve
O Subnucleus oralis
© Subnucleus interpolaris

O Subnucleus caudalis

'Lﬁ'?inmLﬁuﬂﬂdLﬁuﬂS:ﬂ’lwﬁ%'U craniofacial two-point discrimation, vibratory sense LRz
postion sense

O Receptor: mechanoreceptors in the head region

O First order neuron: Trigeminal (Semilunar) Ganglia

O Second order neuren: Principal trigeminal nucleus (mainly)

Most: cross at midpontine levels

Trigeminothalamic Tract
Anterior (cross) and Posterior (Uncross) trigeminal tract
3rd Neuron: Thalamus (VPM)

Internal Capsule ----- Corona Radiata

O O O 0 O

Termination: Primary Somesthetic Area (S |)

Ih@nEFumadudszanAsu craniofacial pain WL temperature pathways

O Receptor: Nociceptors and thermoreceptors

st
o 1 Neuron: Trigeminal (Semilunar) Ganglia

Spinal trigeminal tract (descend)

nd
2  Neuron: Trigeminal Sensory Nucleus

pars caudalis of spinal tract nucleus of V

O o0 O O

Contralateral Ventral (most) Trigeminothalamic Tract

rd
3  Neuron: Thalamus (VPM)

O

Internal Capsule ----- Corona Radiata

O Termination: Primary Somesthetic Area (S I)



Somatosensory Corlex

Postenor paracentral
ayrus

Postcenttal gyrus

Posterior Column — Medial Lemniscal System
= Two-point localization

= Vibralory sense
s Position sense

posterotateral
nuckeus

'L_,___,_.—Meaw lemniscus

e ————Red nucieus

\
——————Crus cerebri

L)
o
L interior olive
- Pyramid

= e
Gfacﬁamjdws/_,__-——- VIR S
/ e Spinal trigeminal
Cuneate nucleus \ 3 tract and nucieus
=5 (pars caudalis)

{y

o4 . . - = rre g ;
EU‘YI 1 WEA3 posterior column-medial leminiscal system iUﬂ‘]ﬁan‘irﬁﬂ 2 point discrimation,

vibration U8 position sense U84319N18 (body)



Posterior paracentzal

gyrus
Fostcentral gytus e
A

Central sulcus

Anterolateral system
- Touch
- Thermal sensa
- Pain

Intralaminar nuclel

Ventral
posterplateral Spinomesencephalk libsrs
nuzkeus e~ Superior collicudus
c (tectum)
Spinothalanic fibers e O 3 ~.""“““-—Pta:laql.mci!.m’i‘al gray
; -.m__.._.\ Metial lemniscus
Y
Spenal trigeminsl
fract and nuzleus

Retgulothalamic fibers

Posteror
nferipr
carabellas

artery Anteralaleral system

Medial lemniscus ;t;;-SpmaR trigaminal
Tract and nualous

Somaiotopy
Coecyx
Leg-toat

Abdonsen
Chest
H&nd -arm

Anterolateral
system

— Antenor white commessure

Artenal \ 3 ‘ ]
VASDGOIONR Artanos spinal anery \ /f ! \

Antarolaleral system S,

o o
gﬂﬂ 2 U§ey anteriolateral system @431 light (crude) touch, thermal L8 pain



Superior colliculus

Midbrain

Pons

Spinohypothalamic tract

Spinoreticular tract ending
in reticular formation

Inferior cerebellar peduncle
Inferior olivary nucleus

B = P = P e

o

Medulla oblongata

18
— seas “ Sl

Spinoreticular tract Spinotectal tract

-
—

Eﬂ_l'ﬂ 3 LLla@4d spinotectal, spinoreticular, spinohypothalamic tracts of the indirect pathway of the

anterolateral system (lu'ldua@s spinomesencephalic lugﬂﬁf)



Decussate for & second time { Vermis of the
_l// { cerebellum

within the cerebellum

Superior cerebellar peduncle

Spinal cord
levels |

Cervical —,

Thoratic—,  Ventral spinocerebelar tract
(second order)

Yermis of the
cerghellum

Restifom body of the
inferior cerebiellar peduncle

Spinal cord

[evels \

; Dorsal spinocerehelar tract ———-
(emta%—i e | :
[

et dorsals(of Clark) i

Thoracic

First order
eyron

Dorsal root
g menen ganglion

Ll
I E Extemal {accessory) cungate nucleus

y

Cerebellum

Restiform body of the
i P—infeﬁor cerebellar paduncle
/ Rostral spinocerebellar tract

{second order)

{ Head and
upper fimb

Dorsgl root  First order
ganglion  neuron
\

(]
[ Lower
~trunk and
® lower limb

Dorsal hiorn of
spinal cord

Anterior lobe of
the ceredellum

Restiform bady of the
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