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Abstract

The purpose of this study is to (1) To improve studying and increase achievement of neuroanatomy of
brainstem (Medulla, Pons, and Midbrain) by producing the computer aided instruction (Electronic learning; E-
learning) for self-study for medical and dental students of Rangsit University, (2) To compare among the
satisfactory of conventional study and supplement with brainstem E-learning study with the conventional

study only and E-learning study only, (3) To study the satisfactérysof brainstem E-learning producing.

The target group was 49 medical and 99 dental-students of Rangsit University during the first and
second semesters in academic year 2019 and 2018 respectively. The stidernts were selected by purposive
sampling classroom. The results revealed that 12dming evaluation of conVentional study and supplement with
brainstem E-learning were rated excellencenlevel with differential \significantly at the P-value <0.05 that
reflect to the improvement of stidents cchievement in neuroanatemy of brainstem. The satisfactory of those
students who study by mixing bétween conventional study‘and E-learning instruction were higher than those
students who studied only cenventional study or only I-learning study with differential evidence at the 0.05.
That meant medical and deital students still pref=rrzd to study within the classroom and university as usual
more than learn by only E-learning self study. There was significant difference of the student’s satisfaction
toward E-learning of neuroanatomy of brainstem producing at the highest level. It meant that these E-learning

instructions design appropriated for students to study by themself.

Key word: computer aided instruction, brainstem, medulla, pons, midbrain, sensory system, motor system, E-

learning
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:Tééte Pathway i /\ [ ™\

cortex Thalamus

Midline
Area 43

Gustatory area,
Cerebral cortex

1

VPM of
thalamus

o Vagus narve
Infaiot (nodesa) gang!

<€— Secondary taste fibers

Solitary tr.

Solitary nu. Taste
weverpart) || Sangion for taste [ \ SN VI, X, X)

Taset pathway %3a gustatety pathway

Solitary nucleus A39YNLUsRINGRILLT9 facial nerve, glossopharyngeal
nerve, and vagus,netve 11N umm'mnuﬁ’mﬂu fibers uay fibers tna1fl

'nmmﬁ’ul.ﬂu tract ¥idunIn solitary-tract Ny solitray tract fiaz'lil synapse
AU solitary nucleus

‘1)]5\1?1'1ﬂ17iﬁf| 5 synapse fiu soliary nucleus wa33vu fibers cross midline
fomsereia Wilu secondar y taste fibers fosituntony secondary taste
fibers agzg dorsal 31 medial iemlnscus fulalg thalamus (VPM %3a ventral
posterior medial nu. 1a¢ tiraiamus) ann thalamus Seaan'lud sensory cortex
(primary gustatory aréasa Brodmann’s 43 ) vinly wiswasszn@isuralyl



SOLITARY NUCLEUS AND SOLITARY TRACT

I;.Solihry nucleus |
surrounds the
|, solilary tract

Spir;al trigeminal |
nucleus (medial)
. and tract (lateral)

Nucleus ambiguus

Inferiur salivatory nucleus

® is a series of purely sensory nuclei forming a vertical column of grey matter
embedded in the medulla oblongata.

@ Solitary tract is a white bundle of nerve fibers, including fibers from

the facial, glossopharyngeal and vagus nerves, that iinervate the solitary nucleus.
@ involved in taste locating in the rostral part.
® receiving information from cardio-respiratory.and gastrointestinal processes

locating in the lower part.
Assoc. Prof. Dr. Kanokparn Chayaburakul S o L _i_

u“snmmuﬁarj dorsal n31 dorsal.nmistor nucleus 2av vagus IEWUNK/N neurons
t3an31 nucleus of tractus solitatius @171 solitarius WiaIN TaaLeU ITWLLGUAE
MMIRIULY 9 229 medulla §aus1 solitary nucletis avdadnuauiily column a139
Taamdsavazviminiiiuarugdnann viscerai sénse M¥uitunmIume vagus
nerve (fialinani medulla uaraztvi fibert.descend ruaINIM tractus
solitarius waz'ld synapse fiasea1vuad,. solitary nucleus 1ae tractus solitary
nucleus agdl funcichai component Lty GVA

wsi solitary nuéleus adsuwvnwinisussandain soft palate TaaruuImng
vagus nerve Uariussnfiann posterior 1/3 ua9du TaarunIg
glossopharyngeal nerve uat fusaanfiann anterior 2/3 1a9du TaurHIUNTY
facial nerve winanaunulu tiactus solitarius uazly synapse 1 solitary
nucleus Ains9uuuay solitary'nucleus NvinminALAendasdunisdusaunfiazd
functional component \fluluu SVA (special visceral afferent)
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RETICULAR FORMATION -

@ is a set of interconnected nuclei that are located throughout the brainstem.
® play a crucial role in maintaining behavioral arousal and consciousness.
@ Reticular formation is divided into three columns:

1. Raphe nuclei (median) : synthesis of serotonin which plays an important role in
mood regulation

2. Gigantocellular reticular nuclei (medial zone) : involved in motor coordination
3. Parvocellular reticular nuclei (lateral zone) : regulate exhalation

Rostral pons

Superior cerebellar
peduncle

Reticmar
forme€iaz

ol e Wil Moioa et 'L Corticospinal tract

> Reticular formation fansuvinsunauiiausafuazning nuclei wae fibers

s ufudus9un

» vinuihiifiAmdasia Msdyassuulssainisusieaanian uay

\entasdunsidndizasaus wfavsruiinilauseuulseannlvfiniséudh
ARAALIAN

> W®amaniadutd auliaeliflng B avdanaene'lsAlisdnda antng

21017 coma

> Reticular formation wivaaniiii.3 golumns

1.

iendasfunisdnsatsuaidadnus

2. Gigantocellular reticular nuclei ag medial zone doasvinmihinan

WAentasAumslssarusuaasnauiiausazia vida motor coordination

3. Parvocellular reticular nuclei agj lateral zone foazvinmihAndniiAzltas

Auauaunsinalanan

NN slide fils1a13azuL reticular formation ‘lffaLauanntin TaaLawAe

gigantocellular reticullar nuclei wa¥ parvocelluar reticular nuclei 5¥uu reticular
formation AuFauwmfiausruuInsadsianauiias nandainsviaiuglfsiasa

dnWnutle auniueiasavguuarfsaziinwaanun'le uataqiuhuangdinty

Weiasuiabitaasiuguaaaniat valafluddedy wiudasuasigdini

Wevdagafusauaulaiu reticular formation Ailunszuaylseandluideg

znu'ﬂsa'mmaamnmu‘»’ia’tu’sznnﬂszmmﬁumL'Jm%‘ummg’ﬁn‘tmmﬁmﬁaz

Raphe nuclei atj median & aaunsaase serotonin deazvinminindn
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CENTRAL TEGMENTAL TRACT .

® contain descending axonal fibers from the parvocellular red nucleus.

® includes ascending axonal fibers that arise from the rostral nucleus solitarius and
terminate in the ventral posteromedial nucleus (VPM) of thalamus. Information
from the thalamus will go to cortical taste area

® Give the fibers to inferior olivary nucleus
© Lesion at central tegmental tract can cause palatal myoclonus.

© Palatal myoclonus is a rapid spasm of the palatal (roof of the mouth) muscles,
which results in clicking or popping in the ear.

e / facial collicull._us_

”;}.’? abducens nuc. |
f il Sy -
Ry
LN

3

SR ea ¢
A central tegment:i

2
45 medial lemyiiscul, |
Ky &

- . * Sy ..
Assoc. Prof, Dr. Kanokpoiy Chayakurakul e

Slide ﬁazwmﬁo central iagmental tract il descending tract asu1ain red
nucleus, thalamus “asfvfidunas ascending fibers uay rostral nucleus uag
solitarius L usENvILEIT9 Ul syrapse A VPM 129 thalamus wazdu'lale
primary gustatcry area uav cerebral cortex

8 u descending fibers a9 central-tegmental tract flazas'ly synapse
inferior ¢livary nucleus

drfiandameAadudu central tegmental tract 1§ aziAnansTianIn
palatal fayoclonus Aaazied clonus Ainaudaimauhn viaimsnszanuas
nanuila soft palate wieditde clicking wia &9 popping 7y

daduineg : ﬁtswﬁgn central tegmentral tract itwsne iy tract Miagj asenae
tegmentum 2a9vimidbrain way pons

d137'l6Tu medulla Central tegmental tract ffuazlTausansay inferior olivary
nu. L& synapse 7 inferior olivary nu. Tu medulla



MEDIAL LONGITUDINAL FASCICULUS

MLF

@ is situated beneath the
floor of the fourth
ventricle on either side
of the midline.

® is the main pathway that
connects the vestibular
and cochlear nuclei with
the nuclei controlling the
extraocular muscles

(oculomotor, trochlear,
and abducent nuclei).

w1203 Assaoc, ProfDr. Kanzipom Chayaburakul

> wvihanugdindu MLF v3a rnedial longitudinal fasciculus ffu (Hlundu
longitudinal fibers AaswuazaaNeNIUaY brainstem Tu Pons azwuatj el
floor wag fourth ventricle £a midline ivgasaine

> usiadequal componenvaaluuay MLF tuwsiazaeaaulimiiaudu
fhathoiduluriezay.Pons wag Midbraiie-nialunag MLF agwu fiber Mf
interconnection,fits¥11I19 vestibular nuclei way cochlear nucleus way
motor nucleus'#ay nerve Mlalunas move eye ball wafu CN III, IV, VI tilavin
Wifia reflex 6599 \2du vestibulc-osular reflex Vestibulo-ocular reflex ﬁﬁﬁa
AsAguNaLNaY lleIascaka s udsHs Taaiandedudacatiiag
lunaiidsweiaauily Auflisaninsfuin vestibulo-ocular reflex Fagikasle
Baulunuavidaasali
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SUPERIOR, MIDDLE CEREBELLAR PEDUNCLES
& STRUCTURES OF CAUDAL PONS

Q Middle cerebellar
peduncles are paired
structures (left and
right) that connect the
cerebellum to the pons.

0 Pontocerebellar fibers
arise from the pontine
nucleus of the opposite
side and end in the
cerebellar cortex. :

Abducens nucleus

Spinal lemniscus

Pontocerebellar fibers

Motor nucleus of trigeminal nu.
mize: opsoc.Prof.br.ker § - Suparior medullary velum

R R

90% 1u middle cerebeliar peduncle aziii fivers Aaanain pontine nuclei an
Hansveu iia'llé cerebellar cortes: Titissm cerebellar peduncles s 3 &u
middle cerebellar veduncle tflu peduncie Alnaifian doifiay Pons fu
cerebellum si7tvaas middle cersbzllar peduncle Aiuifluuaudamy

sHufdimBasfiiuda superior ceresellar peduncle

fruduasminmanvis lunsui§naden §a MLF wia medial longitudinal
fasciculus

aFLinuddeIvineas. 2 @asuniszas spinal lemniscus Hoilsenausie

lateral and ventral spinoihalamic tracts uag spinotectal tract \flu 3 1naa My
Aaauldsafuiia

duddndumneay 5 Aaduifausiaszwing superior cerebellar peduncle

\3un31 superior medullary velum wiaundndantledn anterior medullary
velum



FACIAL AND ABDUCENT NUCLEUS

® Facial nerve ascend to loop the top of
abducens nucleus before descending

Sulcus limitans Abducens nucleus Facial colliculus
E ourth y G€NU part

el AT :
Y = = W L/ _"
" - ¢
Descending part of

-+ Facial nerve

Facial nu.

Medial lemniscis
Superlor ollvary nu.

~om Chayaburakul ST 16

Slide ﬂl.t.amﬂa]n funfiagil flooraas fourth ventrlr'le Aagfn medial 2a9
pons ffufifia abducent nucléis (vanewa 1) waslsd abducents nerve aanan
a1n abudcent nucleus aaau WgEA AU hucleus 2aNLAITIRINIATI
w3a J9RIUIMY ventral surtace 229 pons WRTRaNAN brainstem N196U
ventral surface @59u%w8u inferior pontine 2ulcus

ARN nucleus &a2afnauntl aqnam- 1979 lateral U3IaLna9q uag
tegmentum 2ag ‘eaudal pons Tufdz facial nucleus (Maneaa 2) 96U
lateral fia facial fwicleus fifida facial nerve aviutiuwaudeng maﬁmmaq
N6 U lateral gia facial nucleus u’ina facial nerve 4l facial nerve fiazisu
aanann facial nucleus uah.ascend du'lal iy ascending part 229 facial nerve
nnifufinluTay uardaw abducens nucleus mauilau abducens nucleus fi
facial nerve ﬁa"ﬁé‘nﬂmu‘im‘] fo3ungrutlin genu part uav facial nerve
Ay facial nerve fiaz descend avav9su ventral surface 2ay pons 4y
3an part i descending part aay facial nerve way aanann brainstem
N1961U ventral surface as9u3LIen inferior pontine sulcus LtuLfienAu uasaau
aanavaanat lateral sia?l abducens nerve aan g sy genu part uay facial
nerve ﬁaqnaumo superficial uarinfiv9au dorsal surface vinlvifiadlu
iauuuﬁﬁum’l facial colliculus Mfruav floor a9 fourth ventricle
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Lemniscus

H:“:_ﬁm_.t._f\fdrizaﬁon of the location of
% Medial Lemniscus ascends posterior | Medial Lemniscus at each level of
to the substantia nigra. brait

«» Spinal lemniscus are situated lateral

to the medial lemniscus.
“+ Lateral lemniscus is located
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Medial lemniscus a3y structure Asdavisaiiiasunain medulla wazay
aaiflastiulalfio midhrein 49 medial lerimicus Tusuuas lower part 2ay pons
M luanwaisuIuay uasmediaoart 2a9 medial lemniscus wasioaas
1 agiadunavlunauusn usilu section Migeduly &u medial part 2a9
medial lemriizcus Suffazisunieviaanaindu uwsdvagluwuuawdadulaly
section siulgetiullan uaranazvinedu Uanamesu lateral uas medial
lemniscus 2eaiavnsdifusii. idada midbrain §auwas medial part 1a9 medial
lemniseus avvivaanandunndunazainnieiinnndu Aadaranivuas medial
lemniscus fAazaianinyndudadiliaausay

&IU spinal lemniscus/3¢9dae) lateral sia medial lemniscus »3a Uarawig
129 medial lemniccus avaglushunmifildaaansdowsiszeiu caudal pons &9
midbrain aznaradugmiesinmielidu medial lemniscus 1laaasn d11su
spinal lemniscus Usznausiae lateral and ventral spinothalamic tracts wagfi
spinotectal tract 97un6 ¢

g5 lateral lemniscus a1 hearing information ﬂosmsavummﬂ trapezoid
body uas fibers iaanu1ain superior olivary nucleus usIgu'lal synapse 9
inferior colliculus a¥esag Uaragavsa lateral ga usiiladuluds midbrain
azdiulilatnie dorsal §a twszazsias'll synapse A inferior colliculus Aau
tract uq twszeilu spinotectal tract Tu spinal lemniscus fagsiavsaliauds
superior collicus 93¢ synapse ‘161



PONTINE NUCLEI (OR GRISEUM PONTIS)

PONTINE FIBERS OR TRANSVERSE PONTOCEREBELLAR
FIBERS

@ Fibers from pontine nuclei which cross the
midline to the opposite side and pass to

cerebellum through middle cerebellar peduncle.

_._...---".""

Trochlear
nerve ext

Cortlcosrinal any
zaticobuioa, fibers
wixedd

o e | S  Ponto-
cerebellar ' Pontine nuclei —— cerebellar
fibers ma30¢, ProfaDr. Kanoipom Chayaburakul fibers

v adunqiuuzay gl wnivs iy anisuan e

wnaguadadiudiily pantine nuclei luguidiliu basilar part 229 pons e
gnaslunw

waz Corticopontine finers “#a fiber fla cvnapse il pontine nuclei uaaslu
axons il pontocergbeiar fibers wiakenandanfiein transverse pontine
fiber azvaanu mialine Aviulunwnaasinualugdiu basal part uas pons
1alfemsaAurinu siiuiain middle ceretéilar peduncle a brachium pontis ‘4l
fia cerebellar cortex siumsetnu o tiifludumesdalunsinsiaszning
cerebellum ffu cerebrum sursvein dearvantdunavi cerebral cortex
1€y arcuate nucleus 49Uy cerebellar cortex sinuLGiefu

16



CORTICOSPINAL, CORTICOBULBAR
AND CORTICOPONTINE TRACTS

® Corticospinal tract is descending
tract from cerebral cortex to spinal
cord, controlling movements of the
limbs and trunk.

® Corticobulbar tract is motor fibers
from cerebral cortex to motor
nuclei of cranial nerve in
brainstem.

@ Corticopontine fibers are fibers
from every lobes of cerebral cortex
to pontine nuclei

@ All travel through the cerebral
peduncle at the base of the
midbrain and enter the basilar
part of pons and then to pyramid A
of medulla. IS

Corticopontine :

Coitizospinal

Assoc Brol. Dt Kanokpom Chayaburakul

Corticospinal, corticobulbar and corticopontine tracts azagrndulu (dau) ngu nauaglusyéy

o

caudal pons usiifladiul:dérostral pons nau fibers ianflaznszaiuaanaindu

sratiuludiuas kasilar part 229 pons agviu.flu cross cut bundle 1@y corticospinal tract welu
cross cut bundle s¥@uEai LﬁﬂdLLG\'Zﬁﬁ earticospinal tract wvintiu il corticobulbar tract way
corticopontine fibeie duatiee derlsnarsiluarlu slide naumiil

Somatotropiepatiarn way corticospinaitract idefl Aasiu dorsal part (Rashuageuuuuy) uas
corticospinaitract azuniduenaufadiu upper level uashivnie uaau ventral part 2av
corticospinakiract azuLduenartindadu lower level nastronie

Corticobulbar tract 1ilu descénaing fibers a1n cerebral cortex AuAEs motor nuclei 2ad cranial
nerve aonan Llﬁ'-}ﬂﬂﬂ'.l*Iﬁ]u'ﬂvf‘mtgatﬁﬂﬁ'I dousnautagwy corticobular tract aswuludauiia
dorsal §auav cross cit bundle uavnay tracts wartiwvinAu'lulag dorsal daandunas corticospina
tract iavaanlumiuauain upper part uavsene aatdunasiulumiy dethudia corticobulpar tract
doaranfuosudiiiulumi lamag dorsal wiauusialuannaau corticospinal tract £ axvin vty

pattern MigaasuAunad

corticopontine tfuazatjyne medial Aunv lateral uag cross cut bundle uag corticospinal tract aa
Liffnauuavidaiautumsusndniiugeaiu corticopontine fibers imanfasidunainann lobe siner
9 5 lobes wav cerebral cortex (Aaann frontal, parietal, temporal uay occipital lobes) waRuFA1
basilar part 289 pons 111 synapse ¥ nucleus pontis dts13g3un fibers atiuauuuas LIz Ean
61 frontopontine fiber dlaazaginesu medial wag cross cut bundle § (Aa cross cut bundle nay
corticospinal tract 1), temperopontine fiber, parietopontine fiber uag occipitopontine fiber (v1v 3
fibers ﬁa:a;jmosﬁu lateral uav cross cut bundle uav corticospinal tract 1) gratiu corticopontine
fibers (1lutlasinvay fibers ﬁma'lm/]n lobes 1u cerebral cortex 1név pontine nuclei Mavasu2UIL
2 2hvuav corticospinal tract)

Cross cut bundle ﬁtﬁutﬂundmﬁuﬁpuﬂad corticospinal tract, corticobulbar tract wag corticoponting
tract Tuau caudal part uav pons (flafiunntuszdunas rostral part (upper part 229 pons) uaJy pons
avnsyannsyatnaan’ly hillundudaumdaulu caudal part w$a lower part uas pons



PONTINE NUCLEI (OR GRISEUM PONTIS) -

@ involved in motor activity ( important in learning motor skills).

® Corticopontine fibers carry information from the cortex to the ipsilateral
pontine nucleus in the basilar pons.

® Pontocerebellar projection then carries that information to the
contralateral cerebellum via the middle cerebellar peduncle.

Crvebal conter hontsd
Parted, and Lemparal kobed|

Caudal pons

At a slightly higher level
Abducens N. nucleus
Abduction of eye

Longest, most vulnerable
CN

Faclal N. nicleus

Muscles ¢ face

I Ponting puglei,

Wacak Chayaburahyl

1] ¥

Pontine nuclei #3a griseum pontiz, agvinouAendasiu motor skill fitAas
Aun1sBlninren1svinausingg Corticopontine tract-asiin information a1n
cerebral cortex ANAN N Iches 11 pontine nuclei W79LhienAuAy cerebral
cortex 1 basilar part 2avpons

ndvann synapse i pontine nuclei uda v uililu pontocerebellar fibers w3a
transverse pontina fibars és cerebellum fyasaduu Taasrulunng
middle cerebellarneduncle

\fawhg cerebellum ua? Azl synapse fu neurons 7 cerebellar cortex W2
agdy axons 11 synapse M deep nuclei uag cerebellum viatlu medullar 2ag
cerebellum “avann synapse A deep nuclei udI i fiber aanuiiiu
dentatorubrothalamic tract wa¢ dentatothalamic tract aanunann cerebellum
WuaanuIMNY superior cerebellar peduncle ‘luéis midbrain ua?3y
decussation lu#enseffusitn ialal synapse fu red nucleus way thalamus
Aau uarSedunauluey cerebral cortex ufuLilu loop Ban 933t
stabilizating circuit of cerebellum
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Slide fluamotvitiuniwiatsu A Gross section Tuusazszduuas pons
PWGSEeY caudal gons w3a lower pens:-iipper pons wia rostral pons WAy Agd
Tau6as¥nI pens'du midbrain (fu-3 sections aunIw

mwawgaALiujower part ua9.00ns nsenatBefszananaiquas pons uaz
ﬂjwnuﬁl.fluﬂ wAllusu ventral sdrface uav pons uaeau dorsal surface
Butiususage midbrain waueAy



CNIV

Superior cerebellar peduncle

Lateral lemmniscus Locus coertletis

Periaqueductal gray matter

Aqueduct

Level of section

DNorsal raphe nucleus

Spinothalamic/
spinoreticular tract
§ Medial longitudinal

Medial lemniscus fasciculus

Corticospinal
tracl

Central superior

Pontine raphe nucleus

nuclei

= > e '-\".
i ’yﬂ e i
Middle cercbellar B \ :
peduncle Central tegmenlal tract
Assoc, Prof. Dr. Kanokpom Chayaburai:ul 17e2 12 -

tudhuwas basal part 1as ucper Pons lusyéu tpper part fifazasraiu
d2u lower part 2129 Pons é2 wungu fiber aag‘earticospinal tract #3a
pyramid_ aaufiagly meduliadfnamuan Tnanaa fibers way corticospinal tract
luszdufias Taulaudausausns pontine nucial Aotiulugruway basilar part
229 pons aziiuLilu crass cut bundle Bad corticospinal tract usilunguuay
cross cut bundle n&:ilalleausidl corticospinal tract winifu éafl corticobulbar
tract uay corticoporitine fibers uatjsint-12iuisienduiu lower part 2aas Pons
e shofufiaiisnda nanvav fibers uaavis 3 tracts Anaianifu Li'lauaumne
AudlunguAawviauaau lower.Sart & at.fluﬂa}wmm AsEdnnTEAN foatgo
uavinlusfifionsedanseane nasenunsadiusnnitiiy fe section sasan
win'lus naunauﬁtﬂunmna""uuﬁummu Wldanunszinnseanauasngu
way fibers tnafiidlu land mark tiaazuanis 'l section'luatgonindu

Tusu dorsal part aas Upper Pons agwu fourth ventricle flauagnanenily
cerebral aqueduct way gray matter Wlauaausau cerebral aqueduct 3anin
periaqueductal gray uaraswu chief #W3a main sensory nu. uav trigenimal
nerve way motor nu. uayd trigeminal nerve aavAuatluseauiisie
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What's expect to see at the

STRUCTURES WITHIN ROSTRAL (UPPER) PART OF PONS

| Nucleus ' mact and nerve ‘

® Superior vestibular nu. ® Abducent nerve
® Chief or main sensory nu of Facial nerve

trigeminal nerve Transverse fibers or
@ Pontine nu. pontocerebellar fiber

@ Reticular formation or nuclei Trapezoid body
Lateral lemniscus
Medial lemniscus

Anterolateral system or
spinal lemniscus

corticospinal and
corticobulbar tracts

Middle cerebellar peduncle
Central tegmental tract
MLF

_Superjorcei ebella111r peduncle

® ®

@ ®@ ® ® ®

@ @

MONNC)

T sy 1 Chayat urakul

d3761m cross section way pons s¥fu upper pons wia rostral pons &9vias el
wWu fhuviflu nucleus ddl reticular formation, superior vestibular nu. uss

pontine nuclei i htcléus wsinsadiadwivinsiu caudal w3a lower pons sy
ety UPPeIPons witil wiu Chief ¥iu.miain sensory nu. of trigeminal nerve uas
Motor nu. oftrigeminal nerve

du tract ras nerve veswuradianieinlower pons wix abducent nerve, facial nerve,

transverse pontine fibers, trapezoid body, lateral and medial lemniscus,
anteroigteral system e $piral lemniscus, corticospinal and corticobulbar
tracts, middle cerebellar peduncle, central tegmental tract, s MLF s

s tract uss nerve inswi=instu upper pons 1 wu superior cerebellar peduncle



\flu ipsilateral facial palsy tfuta9 wazdowu vestibular nu. A¥uaNu§dniAafu
head position wavdl cochlear nu. Asudeaaianansie
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Deptatgpucleus

Supcrior vestibular
nucleus

Superior cerebellar peduncle
Glohose and emboliform nuclei
; Fibers CN VIl
Inlerior R N gl
cerebellar : f L @
peduncle —3l o8
Middle cerebellar

peduncle (MCP) —\ =

Lateral
Level of section vestibular

nucle/ = AE
Spinal tract CN V T et

Medial vestibular nucleus

¥— lectospinal
tract

Spinal nucleus CN vV

Spinothalamic/spinoreticular tract Cuntral tegmental

tracl

Rl b Medial lemniscus

>
Corticospinaitract 2=

Nudleus

Pcniine wudlei CN VI

Assoc. Prof, Dr. Kanokpoi, Chayaturakul wize: 10

Slide fazuaaoaudiiin Ventral part wagpons uardutidlu dorsal part 2ag
lower pons

Tuduzas basal part uas pons wuawu fiber uag corticospinal tract vita
pyramid aau¥a¢itu medulla 7idendun Taangu fibers uas corticospinal tract
lusedufiay Taulaudausausaduclel dviulusiuzas basilar part 2a9 pons ¥
wiuilu crass cut bundle uag corticospinal tract welunauuay cross cut
bundle fduilaiRLIuLeS corucospinal tract windu 69§ corticobulbar tract wag

corticopentine fibers Yuasisi

Corticobulbar tract tilu-descanding fibers a1n cerebral cortex gmﬁo motor
nuclei uay cranial nerve, iiuataiazldmuaunauiialuniin dousiiauiiay
Wi corticobular tract 'a'.:wu’(uahuﬁa;] dorsal §auav cross cut bundle uavnau
tracts a1 filvinAkiinag dorsal siaannaiuuag corticospinal tract usifivacing'ls
1u cross section HuAzLanliaansenIVLaLLLAADY corticospinal tract ffu
corticobulbar tract MuA'lvudauauuas corticospinal tract we'lruseaziilu
corticobulbar tract

Tusu dorsal part uav lower Pons sswu Abducent nucleus aglugiumiig
facial colliculus fvagluiflu abducent nerve WWi&aanauiiia lateral rectus_
2a93ne Wafinasiiauieuad abducent nucleus wia nerve agvinlnaufla
lateral rectus aauusy inlviauldnsangnanluniveneg e gnandegn
medial rectus Fefiusvuinnitfotnuinieau medial SovinbitAadlua g
2oty wiadizanda internal squint #3a internal strabismus

uanandlifowu facial motor nucleus AaziW facial nerve WWi&a9nsuda facial
expression @3 ¢ facial nerve w3a facial nu. \dewiafasvinWdlunsuita
winduwIaeIadnsuLdanAY lesion



’ tt t th
What's expect to see at the
STRUCTURES WITHIN CAUDAL (LOWER) PART OF PONS
l Tract and nerve ‘
@ Spinal trigeminal tract
® Abducent nerve
® Supe'rior and lateral. ® Facial nerve
vestlﬁular nu. (medial ® Transverse fibers or
Ree? u.)_ ) pontocerebellar fiber
® Spinal trigeminal nu. o Trapezoid body
- ?bd'uTens UL @ Lateral lemniscus
: Sac1a.nu. l ® Medial lemniscus
Sl 1 or OLVARGISE ® Anterolateral system or spinal
® Pontine nu. lemniscus
® Reticular formation © middle cerebellar peduncle
® Certraltegmental tract
® MLE
@ Corticobular tract
35t Assoc. Prol. Dr. | porn Chayab =

dL516¥n cross section 1a9 pons s¥éu caudual wiadower pons &viagiswu
ghruritilu nucleus 691l spinattrigeminal nu., reticular formation uss medial ves.
nu.i nucleus wdiwuraiiasdinnaiasssy medulla suduisnstu lower pons s wiu
superior and lateral vestiaular nu. , abducent 1., facial nu., superior olivary
nu., pontine nu

dau tract uss nerve ¥asnisatiaunan meduila Sun viv medial lemniscus, anterolateral
system sia spinaileniniscus, corticogrinal tract sia pyramid #agtu medulla uduatu
sy Pons iastiunascorticospinal tract psusidr pyramid, uasaswu MLF s Sisanasia
iannarn medulla

s tract uss nerve TasnuaneliOW2r pons % 1sus abducent nerve, facial nerve,
transverse pontine or pontccerebellar fibers, trapezoid body, lateral
lemniscus, middle cerebellar peduncle, central tegmental tract uss
corticopontine tract sita corticopontine fibers



TRANSVERSE SECTION THROUGH THE
CAUDAL PART OF PONS

1. The facial nucleus lies posterolateral part of the medial
lemniscus.

2. The fibers of the facial nerve wind around the abducent
nucleus producing facial colliculus.

3. The fibers of the facial nerve pass anteriorly between the

facial nucleus and the superior end of spinal trigeminal
nucleus and tract.

TRANSVERSE SECTION THROUGH THE CRANIAL PART OF P

1. is similar to that seen at the caudal level, but it contains the
motor and principal sensory nuclei of the trigeminal nerve.
2. Trapezoid body and the medial lemniscus are situated in the

same position as they were iii-The previous section (divided
basilar part out of the “eg.nentum).

3. Lateral and spinal lemnizcuslies at the lateral extremity of
the medial lemniscu

Assoc. Prof, Dr. Kanokpoi.\ Chayoturakut

wize: 8

fovlazwumnadnalu cross section w3a transverse section Tusvsiu caudal part U9
Pons w3a Mdnrusséitifacial colliculus.éiz

1.

3.

Wu facial nucieus'ag posterolateralpart sia medial lemniscus wsadaeme
e laterel mauline dorsal 2av medial lemniscus fuiay

wu fibers wav facial nerve fiaariaan facial nucleus Mye1u medial usy ascend
'l Uiushg medial dedndasuaslilTaugay abducent nucleus Aaggenia
W@nifan udnTanasunkaraany g lateral WLREUINY ventral & uuav facial
nerve A'luTau abduceninucleus 1av vinlvilAinsauyufif floor uav fourth
ventricle #a3n facial calliciius

Fibers uav facial rieiye nauvifoasuvdsannau abducent nucleus usa azieas
3¥n facial rucleus uay superior end of spinal trigeminal nucleus and tract.

y o - a . -1 A ar 1
Roviazwumadnlu traiisverse section luszdu cephalic part vagy Pons w3a MAsaku
5¥611 motor nucleus of trigeminal nerve da

1.

1 c‘ & s Qs <l .
f3ulney structure Anuazaaaqfuiwuluseeiu lower Pons 1Resusiazwy motor
nucleus 2av trigeminal nerve uay chief nucleus w%a principal sensory nucleus
229 CN V vinduiviniu

Wu trapezoid body Tuszsiudiendiu medial lemniscus wsiax fiber ASoagluuuau
luaaen medial lemniscus il fibers azwiuiily cross cut bundle iwsziily
longitudinal fibers iflagin cross section Souiufluwuy cross cut bundle

. d . . . o v . g 0
Lateral lemniscus 71 information tAeny hearing uav spinal lemniscus dofida
anterolateral system 711 pain & temperature uay gross touch ATNUAEL NI
lateral sia lateral part uav medial lemniscus



CROSS SECTION OF PONS

® is commonly divided by the transversely running fibers of the
trapezoid body into

Anterior basal part-> basilar part ; uniform structure
throughout pons

Posterior part ->tegmentum, differs in upper & lower part of
pons

=
@ o Internal = Basilar & Tegmental Part

of faceal ¢

I Tacalcoliculus  Abducent nucleus o 7

POousin rv v ~— - - —
et
Basilar part

Moda otiavzats

S Trapeaonl budy

= Supenor slivatory n

——— Abducent nenve

(s) MatoopRal secton

A
L ’

Assor Prof D Kaookonin Chavabiad [

~Ss0 sanokoorg Chavabusahul ()

\iadin cross section aaninua vanastnailunisudyda sagla trapezoid
body w3a medial lemniscus #ateAatlunuruautii-nons tlunuiuiiv runas
pons aaniilu 2 drundaq-Aa

Anterior basal part w3a 15un71 basilar part Au&u posterior part #3a 3enn
tegmentum part 224 pons

dnwaraalunagaruuay Basilar patasnidnwacaauringhiAaafinnuuansieg
AU aRaAANULENILAY pons weidufeamentum part Tunsargiuuad pons avdi
ANHAULUANGNIAUITZNI upper paititas lower part 129 pons 1nnNTudu
22y basilar part Fodiulnajus? sywuin pontine nuclei, transverse pontine
fibers, corticospinal tract iay certicobulbar and corticopontine viniiu aaan
ANENIUAY pons AUl Sauuilasliidndasviniu

drudusediu pons ag'laufl tectum wifiaulusedu midbrain



2 LEVELS OF SECTION OF PONS

Q  Structure of pons may be studied at two levels:

Transverse section through the caudal part, passing through
the facial colliculus

2. Transverse section through the cranial part, passing through
the trigeminal nuclei

—

AsAndn L 18TULAY pons 1NALdn 1 TALATER cross section uay pons
Tnauuvaan iy 2 szeiundng da

1. Transverse section susEAL caridal part Wiadua19uag pons TauaLe®
KUsEAU facial colliculus

2. Transversesection Wus¥siu cephalic part Wiaduuusad ponsinaasedn
WIUsSAU motor nucleus ¢f trigeminal nerve dvazatgoduly auniw

3. AERBIMNMWNUIALEY TURILRY 2 ULAY



> Trochlear nerve

-> Superior medullary velum

Median sulcus

EXTERNAL _f‘l ~> Medial eminence
MORPHOLOGY| \f > soimians
OF DORSAL | .
PART OF } .—-—,—l— ——— > Striae medullaris
PONS > Hypoglossal triangle

> Vagal traingle

T

——2> Floor of 4" ventricle

® Floor of fourth ventricle
above the stria medullaris
of 4th ventricel

® Facial colliculus
® Medial eminence
® Vestibular area

Assoc, Prof, Dr. Kanokpom Chayaburahul e 5

® Superior cerebellar, middle,
inferior cerebellar peduncle

@ Superiof-medullary velum
@ Sulchs ¥mitan

AanEaLAEUaNNIeAIU dorsal suifaee 2ag Pons LiﬂJQ"lflei')uﬁﬂ‘ﬂdﬁEﬁm’ﬂa\‘] floor wav
fourth ventricle fulal Taat flock ains fourth ventricle asgaudnasias 9 Lﬁa‘lmm
a9futLY Rruntasinuanaaeg Tourth ventricle da cerebellar peduncle Midsynau
1dene middle cerebellai’ paduncle, superior cereceliar peduncle uag inferior
cerebellar peduncle

Inferior cerebellar peduncle 3andnatiteniyii Restiform body agtiluigumitian
Ansafusying meat'la Lay spinal cord-{i¢v cerebellum

Middle cerebellai“peduncle (Brachiunipontis) aztilunnvsinsiasyning pons fu
cerebellum &1 Superior cerebellarpeduncle agtdunvinsiasening midbrain uay
diencephalon ffu cerebellum

weHuNLdansasenig supericr cerepellar peduncle viv&avanvéa anterior (superior)
medullary velum

119 rostral end was hypoglossal trigone mamuﬁaumﬁa strae medullares
29 fourth ventricle Fiuun auiluguuas pons amusaﬂuuwﬂm'\ facial colliculus 4
atda dorsal median sulcus & %31 facial colliculus fitinann genu part 22y facial
nerve inanduuniay abducent nucleus W3 amiasia facial colliculus fuin g
Unnguiluduyuiang enaastheuas dorsal median sulcus duld anit medial
eminence

4 lateral recess uav floor 2@y fourth ventricle Aawsisydu upper medulla
aufie lower pons i vestibular area foazilnaquauiliilu vestibular nucleus 7ag&n
avliann vestibular area 17 way dorsal cochlea nucleus 1M9salseAuatjuu dorsal
aspect 2av inferior cerebellar peduncle uananiiu nerve bundle uav stria
medullares 2ay fourth ventricle naaruluLwaNvatiivEna R ar U
cerebellum uayfiolal stria medullares wav fourth ventricle tfuuuiuiis medulla aan
1N pons 9K dorsal surface



EXTERNAL MORPHOLOGY OF VENTRAL
PART OF PONS

® is anterior to the cerebellum.

® connects the medulla
oblongata to the midbrain.

® is a bridge connecting the
right and left cerebellar
hemispheres.

® shows many transverse fibers
that convex from side to side
to form the middle cerebellar
peduncle.

® has a shallow groove in the
midline, basilar groové:

Assoc. Prof. Dr. Kanokpoiy, Chayaburakul

NARQUZANEIUANYDY DONs
> Pons Mnusnageumiisa cerebellum wazifludaidian medulla oblongata fu

midbrain e oty Safodovinsuatauazwiudan cerebellum 2Meuazain
wheieiu aulneiwilusastuuyd trahsverse a1n middle cerebellar peduncle
e Iedy waziitan middie-cerebellar peduncle 2needu usnauul

nRvuagventral part 2a9 ponsddnwauniusaviangag



Anlerior

Curabral meduliary Anlorlor Primary
velm oue fissurg

Postorolateral
lissure

Postarior inlerior
carebellar arlary

Glossopharyngeal agrve. <_ :
Rmdvmlm-mS s
Hypogioseal nerve -3 T
Accossory norve -"/ re
Cranial roots ol oceassory norve

o
+ Wangass)

Anterolaterst sulcus
Dilussaton

I"-.. J o pysimids J

Spaal root of accessary pare

Conbral canal

151381 superior pontine sulcus tfuuululy pons aanain midbrain wag
inferior pontine sulcus tHuwk;ie pons aanaansmedulla 961U ventral
surface

’L}ﬁ'ao inferior pontine <ulcys wudl abducent nerve (CN VI) aanann brainstem
ALInNaIvua lower'border uag pons (inferior pontine sulcus) & w¥ulusseiu
\HenAu uaragdaaaninauireaini Aabducent nerve aan il facial nerve
(CN VII) aanun wastia lateral aanyia7n9i facial nerve aan agwudi
vestibulocochleaisnerve (CN VIII) 2273 énarsunisaanunuas cranial nerve
U3 inferior pontine sulcus &3esfiiann medial aanunne lateral ‘leigiodi
abducent nerve, facial nene, vestibulocochlear nerve auansiu

Trigeminal nerve (CN V) a&aann brainstem 1l lateral border 2ay midpons
uazladuuwInivuag root uav trigeminal nerve fifluwunlunisutisgruzads pons
aanan middle cerebellar peduncle w1z duznaas pons azsaiasluiiu
middle cerebellar peduncle



L Development of Metencephalon (Pon

Sulcus limimns

Tvth venericle

Alsr place

* A
.’ *+— Trigeminal sensory ganglion
y e

WY

Basal plate Pontine nuclei

External granular layer

4th ventricle Roof plate

Somatic afferent

Special visceral
afferent

o =¥~ General visceral
2 {3 ¥ afferent

Pontine nuclei

ial vicceral
_) Sendus efterent (Vi) Spedial viaceral efferent (V and Vi)

Pons usznau'lusiadiudiiiu lower pons. (<audal part) ffugu upper pons
(rostral part) 1aa péasiaseyunanaiu ventral part uag metencephalon &
opened part Lav:clozed part uas porie vzfinsiniiaadiuag sensory nucleus
was motor nugieus Ll luvihuasidizafudu medulla fia sensory nucleus as
atl lateral part.uarag lateral sia salzus limitans fating sensory nucleus uav
pons LU vestibular nucleus, spinal trigeminal nucleus wa9 trigeminal nerve,
chief w3a niain sensory nucieus uav trigeminal nerve & motor nucleus 2a9
Pons a2 medial 131 suicus limitans watdating motor nucleus uay pons
124 abducent nucleus

usifliaaniiudnunssensory nucleus Alusening development a¥ migrate 10
aglusghuiiilu mediaiuay ventral part 2ay pons &u pontine nuclei M¥a37
\flu sensory nucleus usl migrate 1natvnv@u ventromedial part #3a basilar
part 229 pons ATUATNEII

NNAWAW LWL AU nucleus Aumd azag medial N3 sulcus limitans 59
vilu motor nucleus Taefl functional component Bavatn medial lunng lateral
¢ofl Somatic efferent (CN V1), Special visceral efferent (CN V and VII) and
General visceral efferent a8 ungu nucleus &Whavag lateral n31 sulcus
limitans Fu1ilu sensory nucleus e functional component (3e931n medial
aan'luw lateral ¢i9fl General visceral afferent, Special visceral afferent,
Somatic afferent



siafiAs mautiisnazanvihanuidnsa external uay internal structure uav Pons
wat midbrain 2a9 brainstem 41579 cranial nenve sl nucleus atjlu Pons
uas Midbrain 28 Nucleus vinglu Pons senausias vestibular nucleus, facial
nucleus, abducent nuc'eus, trigeminal nucleus; Nucleus ﬁaq'tu Midbrain
ﬂsunanmﬂ trochlearriucleus and oculometer nucleus 59u%9 reflexes s
\Aenaiaaiu cranial iarve Mg deumsadda

157138316 ﬂswm..uunﬂﬂswna LAY '*”3ﬂﬁwmuluﬁﬁuﬁuﬁﬁn'gﬂsmmuuaﬂ
IflaylsAaghe tidduliiAnsasyududMddnng iiuaeuanusdaiaagly
mmm'tu medulla warsunuyLsensory tract 699 i ascend ARMIUAUNN
faus spinal cord way medulia viazWulu pons way midbrain iasylalda
structure ﬁachaﬁu"m wiaturnonduiu Agsunusuas motor tract w3a
descending tract i descend Mdaamufuasnrdous cerebral cortex anauag
e wae structure Auqiatgonin pons waz midbrain tRaazae'lilds medulla
uwae spinal cord



WHICH OF THE FOLLOWING STRUCTURE
EQUIVALENT TO THE SPINAL TRIGEMINAL
NUCLEUS?

Nucleus dorsalis of Clarke
Substantia gelatinosa
Nucleus proprious

Inferior vestibular nucleus
Hypoglossal nucleus

m e o = »
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WHAT IS THE CHARACTERISTIC OF LATERAL
MEDULLARY SYNDROME?

Medial strabismus

Ipsilateral hemiplegia

Ipsilateral ataxia

Loss of proprioception on the contralateral
side

e. Loss of pain and temperature on the
ipsilateral side

o 0 = »
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WHAT IS THE CHARACTERISTIC OF
MEDIAL MEDULLARY SYNDROME?

Contralateral hemiplegia

Tongue deviation to the contralateral side
Loss of proprioception on the ipsilateral side
Loss of vibration sense on the ipsilateral side

Loss of pain and temperature on the
contralateral side

o) (RO G b
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WHICH OF THE FOLLOWING STRUCTURES
THAT DO NOT SUPPLY BY THE NERVE THAT
COME OUT FROM NUCLEUS OF AMBIGUUS?

Pharynx

Larynx

Palate

Esophagus

Muscle of mastication

m e o @ »
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WHICH OF THE FOLLOWING ARTERIES
WHEN HAVE THE OCCLUSION CAN CAUSE
RT. LATERAL MEDULLARY SYNDROME AT
THE CLOSE MEDULLA?

Rt. Anterior spinal artery

Lt. anterior spinal artery

Rt. vertebral artery

Lt. vertebral artery

Rt. posterior inferior cerebellar artery

m o 0 » p
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WHICH OF THE FOLLOWING ARTERIES THAT
HAVE THE OCCLUSION AND CAUSE RT.
MEDIAL MEDULLARY SYNDROME?

Rt. Anterior spinal artery
Lt. Anterior spinal artery
Rt. posterior spinal artery
Lt. posterior spinal artery
Rt. vertebral artery

m o N @ P
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A PATIENT WITH RT. HEMIPLEGIA AND LT,
DEVIATION OF TONGUE OCCUR, WHICH OF
THE FOLLOWING STRUCTURE WOULD BE
THE MOST LIKELY LESION OF THIS CASE?

Lt. lower part of pons

Rt. upper part o medulla
Lt. upper part of medulla
Rt. lower part of medulla
Lt. lower part of medulla

el 0 e
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WHICH CRANIAL NERVE EXITS THROUGH
THE BRAINSTEM AT THE DORSAL SURFACE
AND BELOW THE INFERIOR COLLICULUS?

A%
\
I
. Vi
Xl

moon®>
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WHICH CRANIAL NERVE CARRIES
PREGANLIONIC FIBER OF EDINGER WESPHAL
NUCLEUS?

moowm»
P
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WHICH CRANIAL NERVES COME OUT AT THE
MEDULLA, EXCEPT?

CN X

CN VII
CN XI
CN Xl
CN IX

monwp
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WHAT TWO NERVES coMe OUT AT
THE PONTOMEDULLARY JUNCTION?

CN HI
CN IX
CNV
CN Vil
CN IV

mo N>




ARNOLD-CHIARI PHENOMENON

® is a congenital anomaly in which
there is a herniation of the tonsils of
the cerebellum and the medulla
oblongata through the foramen
magnum into the vertebral canal

@ Result in the blockage of the exits in
the roof of the 4t ventricle to the
CSF, causing internal hydrocephalus.

® It involves the last 4 cranial nerves

L

(CNIX, X, XI, XI1 ) : It can cause 2

headaches, fatigue, muscle weakness : i3 o

in the head and face, difficulty 4 / ? I
riated cerebellum N

swallowing, dizziness, nausea, gemiated cerebel
impaired coordination :

Assoc. Prof. Dr. Kanokpom Chayaburakul LTz

»a1n15 arnold-chiari phemomerian 1inanANT hermination uav tonsil ua
cerebellum waz medulla AviZq foramen magruri+293n7l vertebral canal

>wuada fin1s block vy uLiEnain CSF vinlvifin internal hydrocephalus

»WaanN1s herniate flavtilne Cranial nierve)4 Qﬁaanznn medulla @a CN IX,
X, X1, Xil dotfumadn viilhedses ihanisaauussnadnaruialuminuay

ﬁsm Afuaun Shidswy AUl way hasdssauauradnaudlaldavne
uau
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wig Spinothalamic tract fuilienaudiu lateral spinothalamic tract su ventral
spinothalamic tract mi lateral spinothalamic tract #u pain and temperature
vinimeiindemseiudann ffudia tract fiamdume weiliizy pain and temperature vas
inmuidmsahn dau ventral spinothalamic tract #u crude touch nmiemdhun us
rrufiniderantntudune dorsal column 16 ffuensifaanaudumaves ventral
spinothalamic tract Sdliusngamshithu fusiu ventral spinothalamic tract astu
crude touch ud dorsal column fussneusas F. gracilis uss F. cuneatus sstu fine

v

touch wild wuiu touch 3aliign involve vinlwitunergiin

Vestibular nuclei suguwwi vestibular nuclei snmsiwuaa Vertigo (asiun) nausea
(rénl), vomiting (awum), nystagmus (faamsmnssgn)



CLINICAL OF LATERAL (WALLENBERG) T W T
MEDULLARY SYNDROME s

® may be caused by an occlusion of the
vertebral artery or posterior inferior _
cerebellar artery. frviammali B

® is located in the dorsolateral medulla
and inferior cerebellar peduncle.

Structure damage Signs and symptoms

1. Spinal trigeminal tract and ipsilateral loss of pain and temperature
nucleus sensation of the face

2. Nuclei and fibers of the Ipsilateral paralysis of the palate,
glossopharyngeal and vagus pharynx and vocal cords with dysarthria,
nerves dysphagia, hoarseness

3. Sympathetic tract fibers ipsilateral Harner syndrome

4. Inferior cerebellar peduncle | Ipsileteral ataxia and dysmetria

5. Spinothalamic tract Contralateral loss of pain and
temper_ture

6. Vestibular nuclei Vertigo, nausea, vorniting, nystagmus

ainnsaasunaInlantlan vertebral artery uas posterior inferior cerebellar
artery #biinu lateral part 4as @edulla Gansnadaausl dadunquamihiuni “Lateral
medullary syndrome s Wailarioerg syndrome wwas

Structure MLAANTLEDT Ly

1. Spinal trigeminal tract and Spinal trigernainal nucleus of trigeminal nerve
amshwufa ipsilateial loss of pain and’iamperature sensation wuntuminmmg
spinal trigeminaitract and nucleus ssiuanujin pain and temperature wan
oatumiilaGnsu

2. Nuclei and fibers of the glossupnaryngeal and vagus nerves amistiuida
ndwidieTinidndusanuss vindadly ipSilaieral paralysis was palate (palate fa wawsiia
soft palate ituwies), phadynx thawau) use Vocal cords wia amius iliasldndudunn (ndu
dnnniiuni dysphagia) wnlugs (mﬂmﬂnﬂ"mﬁaﬁtm(ummmlmwum fidmiuyalidmile
dysarthria) ussi@uwm (Lummiﬂﬂ‘lnu vocal cord s fusiuny Fuamufiuni hoarseness)
wig CN X, X ldundunsia soft palate ndutia pharynx uesaudue Smadoiwiues

3. Sympathetic tract fibers amsiwida Ipsilateral Horner syndrome aimsaas
Horner syndrome dssneuliiau miosis (guauauninlng), ptosis (niiam

an), loss of hemifacial sweating (151381031 anhidrosis wia widazaslumiin
waesludnuile) inszdninazasnindanwie sympathetic fibers

4. Inferior cerebellar peduncle anmsiwia ipsilateral ataxia wses dysmetria saswn
inferior cerebellar peduncle Wumaiuas tract fuseanssuine spinal cord s
cerebellum anfuitafimuduaiidiai inferior cerebellar peduncle fisfawdumuiu
cerebellum iifuiafinermsdiw Fummsam iunh ataxia wsensnlssamanuaindauiieitadums
waRansidunete ilyalidn

5. Spinothalamic tract axnsiwua Contralateral loss of pain and temperature
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MEDIAL MEDULLARY SYNDROME
(DEJERINE SYNDROME)

* is caused by an occlusion of the
anterior spinal artery or
paramedian branch of
vertebral artery.

Structure damage Signs and symptoms

Hypoglossal nerve A deviation of the tongue to the ipsilateral side

fibers of the infarct on attempted protrusion, caused
by muscle weakness on the ipsilateral side

Medullary pyramid of Limb weakness (or hemiplegia, depending on

corticospinal fibers severity), on the contralateral side of the
infarct

Medial lemniscus Ao ohr_:ﬁscriminative touch, conscious
proprioception, and vibration sense on the

con.-alateral side of the infarct
Assoc. Prof, Dr. Kanokpon\Chayahurakul ez 80

ffinnisandunasviraniian anterior spinal artery s paramedian branch of
vertebral artery ssiddinan medial part ssamiedulla danswadanndu agtiliifamTungy
mmiiituni Medial niaauilary syndrome i Dejerine syndrome

Structure AlirmIstaanannastuzasvaandanida

1. Hypoglossal nerve aansiiwuéa ipsilateral side aasnaulladuiAnnisaau
w39 (iowilex jpsilateral tongue weakness) wuaunnaufiadufazilania
atrophy sz lvpuladuauduaanun auasnaldmesmiuinauifiaduda wiadu
Asaldanudiendu lesion

2. Pyramid w3a corticospinaltract a1nsvinu Aanananfavauandenseiuda
lesion aauwsy (1Aiaiils.contralateral hemiplegia)

3. Medial lemniséuc-azifia contralateral decrease w3a loss position sense,
vibration sense, two-point discrimination, pressure WRIWAAINTULTY



PICA (tong circumferential)

v

Occlusion of the
anterior spinal artery ';3;3'{1';:"”"3”’ f paramedia /
‘ |~ short circumfdgential
Medial medullary Medial medullary s\ 1l dﬁ
syndrome syndrome -
(Dejerine syndrome) _)g P

Vertebral Ant. spir'];]-i‘

Occlusion of the vertebral Medulia

artery or posterior
inferior cerebellar artery

bt

Lateral medullary A

e
B eonna) syndroii

syndrome (Wallenberg B,
syndrome)
Latere! medullary (PICA or
Assoc. Prof. Dr, Kanokpom Chayaburdiul i wallznberg) syndrome

ffinsansuuatnaantlan antevior spinal artery fdnfin medial vas medulla ia
psnadannites BadunguamsituniiNedial medullary eyiandrome (Dejerine
syndrome)”

fhilnsanduuasniaantaan vertebral artery uas posterior inferior cerebellar
artery ftidnn lateral part vas medulla Feandmdanuda Gadlunguainitundh “Lateral

medullary synarorne (Wallenberg svndrome)”
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Posterior nferior ...
cerebellor artery 2.8~

Vertebral artery

Posterior spinal ——
artery

Vertebral ortery

Anterior spinal artery

Anterion ymnal
aneny

L Assoc. Prof, Dr. KandiorlhChayahsirakul wize: 88 _

Teenazuanaanfursaaidaniu8aesesiy closed medulla fiu opened
medulla

Tuszeiu closedanedulla mMun wilating slide

- 38l posterior spinal artery 1 t&a9m9siu dorsal surface 229 medulla &ain
Wu a3 anfla

- atfl anteror spinal artery %1t8a9nn96iTu ventral surface uag medulla &ufien
MUA T3 A fia

- uasdi vertebral arteryainiaan196nu lateral part 2a9 medulla &uaoanuNIW
7 3 anfia

Tuszéiu opened ivedulla munwi 1 Mewfanag slide

- audl posterior spinal artery U ABIN96Y dorsal surface a9 medulla a4
AN

- avfl vertebral artery u&u91967u ventrolateral part 229 medulla @uNN

- waedl anterior spinal artery 3L889v196u ventral surface AauuIvg medial
a9 medulla muATW



Blood supply of medulla

Anterior communicating artery

Antetlor cerebral artery
Internal carotid artery

Ophthalmuc artory -

_—— Middle cerebral artery

Posterior communicating artery
~ Posterior cerebral artery

~ Superlor cerebellar artery
Basilar artery

Paramedian pontine arte ;
E ry’// = Anterior inferior cerebellar artery

Labyrinthine artery

— Posterior inferior cerebellar artery
~ U Posterior spinal artery
" Vertebral artery

Assoc. Prof, Dr, Kanokporn Chayaburayul ~~____ Anterior spinal orier

Blood supply of medulla naagiannvintdns medulio

Slide ] uznunaaadanfiarritAng medulla uisauduazyafionaanidantiin
\&e99 brainstem Tunrwsdiaau Mraam@Zadazanidnennann 2 unay ua?
11 anastomose U BBUANHUNRRILTA UIARA vertebral artery 2ie U1 YA
foramen magnum i lunsivadsee uasmisiudunaredy vertebral artery
ﬂaawoﬁaagjﬁm ventral surface 2a9 pans LLa"n.Impa[Maoﬁ’uﬁammnaanLilu
posterior cerebraianery iuunavtAzsanundsnily u1ann internal carotid
artery Miuanaaninlu 3 uauy Aa posierior communicating artery Maslvinaug
11 anastomose fiu posterior cerabral artery Aunavtdanurann vertebral
artery &unauvdn 2 waugea iriternal carotid arteries fidia anterior cerebral
artery uav middle cerebrarariery

Mifunguausuasvaanifaniiuanaanuiidne medulla éa

1. Anterior spinal artery fiwauvuiann vertebral artery ‘szju';w UIFINAULAD
Widlu anterior spinal artery wauaidienifiuuinine) Suilfisslilas spinal
cord sael J9atilusas anterior median fissure

2. Posterior spinal artery iU posterior inferior cerebellar artery uannuiann
vertebral artery
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LESION ONLY ONE SIDE OF
CORTICOBULBAR TRACT

® Cross fibers > affect the opposite side of
lesion

® Uncross fibers = affect the same side of
lesion

@ Cross and uncross fibers = not so much

affect because the corticobulbar from the
opposite side can give the fibers to supply

Assoc, Prof. Dr. KenokponhChaya rakul LYErS) 86

Lesion &ih lesion orilyane side of cortictbuibar tract walaztinanudae
aeina'ls

Taverqd drfimsdemaiatuit corticobulbar tiact sansenufiziatusy motor function Y04
cranial nerve iisunde

 fibers fieenumnircorticobulbar tract iins cross ‘g motor cranial nucleus dnsed
waffe o1sesiany contralateral side’su lesion

f fibere fivennon corticobuyivar tract fims uncross wie'li cross ‘g motor cranial
nucleus dwumeaiu weffe e svuiaipsilateral side s lesion

i fibers fivenuan carticobulbar tract i cross ues 'l cross s motor cranial
nucleus w lhifinanen miwiasion $lahmileves corticobulbar tract mswet fibers v
corticobulbar tract vinsndmilan supply



: i !
— ’ . Nucleus intercata
« supply ipsilateral tongue muscles | e
« Lower motor neuron lesion > Sy N\ e
flaccid paralysis of tongue (firdua S = iy
flusesdu sz muscle dsludedy a2 0 e
&ufu mucous membrane fiegtuen | 1w
t“‘ﬁl:‘;fjuhlﬂ) Facial motor
: w w . curlex

o ditelfinuldumay SueziavSarfiadhlfhaiide k

+ Upper motor neuron lesion > .
auazmlidunssndhunu fibers i
hypoglossal nu.

Nucleus
ambiguus

Paldlinedoriil

““Hypogiassal
nucleus

plzal

Hypoglossal nerve at supple aa‘iiladurinoidiensdaiiaanyn danin supply
wu ipsilateral

duAnns&aviad hypogiossal nucleus v3a hypoglossal nerve fanns
\Jevauuy lower motor neuron lesion dudaifiendutneii&evia aude
atrophy uazifialyieavdu auavialuédruaedfu lesion

ﬁaﬁuﬁﬁﬁﬂaﬁutﬁﬂw1u5ﬁ@ﬁuﬁu volticobulbar tract AanmsLiamauu upper
motor neuron lesion &uflaseraduteil&anne asifia atrophy uasiiialn
waLAY Auazalddruaseaurid lesion
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Head region
o maler cortex

T

Genu ot
intemnal capaula
{corticobulbar tract)

Hypoglossal
o MUCHELS

A Genloglossus
Geniohyoid ~ Muscle
muscle

Inferor — &
cerebellar |
peduncla \

Inferior olivary —Q
nucleus R

Pyramid *

‘ Hypoglossal Nerve Vestibular
{’ Rools & Nucleus Nuclei

Hypoghkissal norve
(root fitors)

* Fiber from corticobulbar = ¢ross |
* receive corticonuclear |
(corticobulbar) fibers from the
opposite cerebral hentsphere

Assoc, Prof, Dr, Kahokparn Shayaiarakul ez

Hypoglossal nucleus w52 CN XII 6%y fibers unan corticobulbar tract v
mnﬁatﬁmﬁuumrﬁurmﬁumu wei St mmnﬁhmoﬁumua%ﬂtﬁm
nanila genioginssus muscle (genioglossus muscle ag5u fiber u1a1A
ASIAUINDENILRET) m"LiJLﬁuanmmuamﬁuqﬁtanmw"% fiber una1n
corticobulbaftract Masdadmiuuasdonsefuany Wasuugiaan synapse
7 hypoglo§eal nucleus uaganfistuluiily hypoglossal nerve aanu1annil
\AEnAY wasIaIaanN1aN brainstem azaanmse preolivary sulcus M9sy
ventrai suiface wav brainsizm

Hypoglossal nerve asaanain nsluandswe vy hypoglossal canal anifu'l
Wavndandadufamnaaniunauta palatoglossus

fotfudifmadaniefinduiu corticobulbar tract (daindemedluwuy upper
motor neuron lesion) AudonsarnuAude i damne audn atrophy uaviflauay
&u Auazalddunsetudu lesion iy upper motor neuron lesion

wediAansi@aunadi hypoglossal nucleus %3a hypoglossal nerve daiilu
MsLiauuL lower motor neuron lesion Audoifendusy lesion Adevne aufa
atrophy uazifialviuaudu &uazalusdudiedsu lesion



SAME FUNCTIONAL COMPONENT OF
CN VI, IX, X

ront Color
T Nucleus solitanus Spinal trigeminal
ty, surrounds solitary tract tract and nucleus

Rostral medulia

Assoc. Prof. Dr. Kanokporn Chayaburaiul N o: 83

Muiluang functional componentaiag CN VI, IX, > 731 taste sensation 12
wugaz Afae 3 nerve M3u taste sensation Lasaudlihiluy solitaty tract
wa'ld synapase 11 selitepy nu. futay 615U pain & temperature 1230 Az
s7usuilu spinal trigeniirial tract ud'ld synapse A spinal trigeminal nu. uy
Az uadilu motor ugkix eniflu CN Vil Ainaea1n motor uas facial nu. aan'ly
wa?'lui8es muscle of facial expressioristilu CN 1X, X, XI azaanain nu. Of
ambiguus

functional companent 53u9 duilu‘szin & temperature M¥uiaiun functional
component aziflu GSA g1 taste’sensation L1 functional component fiay
Wy SVA usignuflu functional camponent 7y motor uadlaanluidnsnaruiiia
Taadl parasympathetic fiber Winaan'liaas functional component fiazaaaiily
GVE e'ldidevnaruiflafiiaeuunann branchial arch Aaziilu special visceral
efferent (SVE) 61 nerve 1vuvifl parasympathetic (lhnlusaeiziu facial nerve
agdl superior salivatory nu. #n preganglionic parasympathetic fiber ‘lusiae f

¢l GVE se dudlu CN IX 7% inferior salivatory nu. #n preganglionic .
parasympathetic fiber fiagfl functional component tilu GVE saa 61 CN X il
dorsal motor nucleus of vagus #n preganglionic parasympathetic fiber #n
1uéa CN X Azl functional component tilu GVE aéaeiiuiag
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* Spinal accessory part pass
into the skull through the
foramen magnum to join with
the bulbar part

* Both parts leave the skull Fiber from corticobulbar
through the jugular foramen = cross and uncross

* When leave the jugular
foramen divide into 2 parts :

1. Internal ramus part : join
together with vagus nerve to
supply the soft palate, larynx
and pharynx (GVE)

2. External ramus part : to
supply trapezius and
sternocleidomastoid m. (SVE)-

Accovory rucleus in
ventral bom of spinal
cord segments C1-C5

1. Spinal accessory part (C1-25-6)
2. Bulbar part (nuc. ambiguus;

Assoc, Prof. Dr. Kanokpon\Chayah.rakul ) 2a

Spinal accessory nerve MisIuTIuua? @ssend ﬁuua”umm"l,ﬂ foramen
magnum Wialdsufu bulbar part 29, accessory nerve \la spinal accessory
part 53U bulbaravcessory nerve ki) avaanainneTan@sHLrIUaNNINAY
jugular forarnen @ TuAIWLIIIIULAL)

ia accessary nerve aanunari jugular foramen asuanaantilu bulbar Au
spinal past dnasoutle du bulbar part w3awsani internal ramus part a5
fiu vagus nerve uaylishofuiy vagus nerve iialili&ng soft palate, larynx
uwaz phavynx f functional'component flu GVE w51 larynx wa pharynx 11y
Fouilu viscera tulag

andrundiadlu spinal accessory nerve wa external ramus part agli& e
trapezius muscle wa ¢ sternocleidomastoid muscle §i functional component
vilu SVE (stm,nmmﬁaﬁimﬁmmsmmmn Branchial arch)

Accessory nerve 1613 fibers u131n corticobulbar tract WeanndodialAusy
Nnvaseduuniiaudu glossopharyngeal, vagus nerves



ety b Bulbar part of accessory N.

Spinal accessory
part (SVE)

[ or@gnum

e e s ,:,.n.;,:..,w..
« Lesion of accessury rierve (lower motor neuron

lesion) : paralvsiaof trapezius (angle between
neck andshould'zr appearance)

w_ Trapeziuswas supplied by CN XI ,anina! part

Accessory nerve wiivaantilu 2 parts éa spinal part i bulbar part

Spinal part a¢fl nucleus a;i'fﬁ ateral part aav anterior horn cell 229 spinal
cord 7 Cervical 5e6i1 C1-CA (8) w3yl fibersiinvqaanunsnuniuaazang
luusaysydy nniiy flbnr wiahflaznususu nanenilu spinal accessory
nerve ua? ascend fiuua syaang foramen riagnum wWialudsudu bulbar part
a9 accessory nemwve waudia spinal accessory part 59U bulbar accessory
nerve La? a"a'\n"\nn"iuanﬁsww'.Aaaﬂmma jugular foramen 1fla
accessory nerveaanun azuanaanyity bulbar fu spinal part na%s Taa

spinal accessory nerve CPARIITR trapezius muscle wae sternocleidomastoid
muscle

&7u bulbar part av'lasiuduvagus nerve uavlidrafufu vagus nerve twse
neuron B3usunaY bulbar part 4a9 accessory nerve Aa nucleus of ambiguus
wflay neuron wav vagus nerve Way glossopharyngeal nerve g

¢n spinal accessory nerve \iaLdaume azvinluilia weakness uav trapezius
muscle yuqn asudaintfasg atrophy vinliitwdluyuszwine aaduy
W'na Adaiau uyn unvasiflunuaniaeusay
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o N N e R D e
\V/le'f;‘;@: N2z [Esamination

Facial motor
curlex

hatS

Waak misciee

Nucleus
ambiguus

Paluling furrsi

.""vaoglussar
Tongus nuclaus

the
lesion

lesion \
Lower motor neuron |Nu. Ambiguus s | Opposite side of
lesion [vagus N. [lesion

Assoc, Prof, Dr. Kahokpam Ghayaiarakul iz 80

Vagus nerve examinaiton tflunns test Vagus nerve uza

61 nucleus of ambibluss ffu vagus nesve t&ufiainilu lower motor neuron
lesion Walviauianihn azdonendii fulnazallsunseduiy lesion ns
\devevl nucleus of ambiguus *a¢ vagus nerve 3an31 (Iu lower motor
neuron lesion

efimsi§uatai corticobulbaintract ilatviaulaanin axdoinauiu Sulaana
ldenadiafu lesion nsweamiadl corticobulbar tract a3y upper motor
neuron lesion



Efferent fibers : s _
* Fibers from dorsal motor nu. of L
vagus - organ of larynx and '
pharynx (GVE) o

* Fibers from nu. ambiguus -

\
muscle of soft palate (SVE) { @ - T gf—]“f’”? /3 ) My
Afferent fibers : , -— widiansdon S SN
1.Inferior (nodose) ganglia : | Fiber from corticobulbar = cross and uncross
# Sensation from visceral organ to Dol Tradtus suliaTus

i i associated nudleus

lateral area to the dorsal motor nu.
and gives tractus solitarius = (GVA)
# Taste sensation from palate to
solitary nu. and give solitary tract >
(SVA)

2. Superior (jugular) ganglia : pain | !
fibers from external ear to spinal (\/ ' ‘“"\
trigeminal nu. and give ventral “E &a

trigeminal tr. > (GSA)

Spnal tnigeminal nucleus

Sppleal wmpenmoal fract

Inferior
(nodosg)
panghion

- Presanglone paravyimgalliic
Assoc, Prof, Dr, Kanokporn Chayaburaiul | fibers (green)

Vagus nerve {lfifl neuron @urtfipunann ne, of ambiguus itiuidieafil clossopharyngeal nerve uaglau
fibers 111710 corticobulbar tract eanaaafiendu uarandaseAurin-ainuuunuzay) indaunu |
glossopharyngeal nerve d9iiu 61 corlicobulbar tract 119lm thevidy Aaglifinasa fibers azuni nu.
of ambiguus LzuLdieaiu Vagus nerie Iniotor wia efferent fiburs aanyn 2 14e :

1. 5u preganglionic parasymipatietic nu. 3ann dorsalmeor ucleus of vagus nerve Wa'ldds

cardiac plexus vitlyya iauhag, pulmonary plexus, superior mesenteric gg. wae celiac gg. vinly
Gl 11 movement anndiu #Zhufisiedl functional compuenent iy GVE

2. aanunf form iflu pharyngeaiplexus ua21W branch lutagenauiiia soft palate, nanuiauas
pharynx, intrinsic muscle ¢i'arynx was muscle of upper 2/3 ¥as esophagus d3uiidl functional
component tilu SVE
Vagus nerve §u sepsatian w3a afferent fibers 12507 3 ﬂsn‘gm fa
ain & tempe.ature a0n. Ty uat dura matter Viysn sterior cranial fossa lag
funct%na%(?omg nent &u E-EIS ‘du.?." '?]j {aa[g sensatio _angm 16U i‘l gps;elr?or ‘HS of
ahgue W ? %\r} ri+ -}Fa 'Hg’ l'sypapse %ﬁ S0li a(%nu. U medqﬁn 391 Tunclpnal
c?‘ﬁri:onen L'%ﬁ: Aty 2 MLIAaulang central nervous system Azl synapse Ay
inferior ganglia [
2. Suaugdn general sensation 700 &u, pharynx, larynx, trachea, bronchi, heart, esophagus,
stomach, small intestine, uay large ;atestine a1n ascending colon §9 proximal 2/3 aa9 transverse
colon 1aadl functional component iilu GVA

3. fefusaanmann epiglottis way soft palate Taufi functional component tflu SVA

a7Uda dflu eufdnann somatic ar'lal synapse 9 superior ganglia way 6y ausdnain visceral
avld synapse 1 inferior ganglia tfiau glossopharyngeal nerve
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ViagusiiNerve

Vagus nerve Pharyngeal

branch

Superior
and inferior

vagal ganglions Laryngeal

branches

Cardiac branch
Pulmonary plexus

Esophageal plexus

"~Small intesiine

As

Vagus nerve @a cranialnerve g 10 wagdeien preganglionic
parasympathetic fibers)anain dorsalmistor nucleus of vagus vwa'lyl supply
heart Taesn form i cardiac plexus; 19 lung 11 form flu puimonary
plexus, uazlnvisceral organ 2av-Gi 7 develop u1ann foregut uay midgut
12 stomach,'small intestine, ascenrding colon and proximal 2/3 uay
transverseeolon Taaazan formiilu celiac gg. uay superior mesenteric gg.

wae vagus fidunIndu sensaiion a1n visceral organs 'y supply nauLng
CNS s Taafiauang CNE-azsiag synapse AU sensory ganglion fiau
sensory ganglion 224 vagus nerve isznausiia 2 ganglions éa superior vagal
ganglion uay inferior vagal ganglion Aauwzihg CNS



G6ag Reflex | 4
b R
fle oimsvdeu e ez posterior wall of pharynx @i

¢ Sensation : Posterior wall of pharynx 35U sensation

Tag glossopharyngeal nerve (CN IX)
* Motor : L&AYBDNHIWNG vagus nerve T

o duneh postefpr wall of Glossopharyngeal n.
pharynx uaz hinaaieinsesls (CN 1X)

ponI Uaah oanEnll SENSOry
nie motor f1¢

A Spinal trigeminal
' nucleus

*  funzudaiin udlill response [Vagus n. (CN X) |h
son1 = @vi motor fibers

o fuasudahidin > Alil response | Cagrefiex
s w31 Sensation el NS

annsodr information 114

Touch the pharyngeal
wucHs

people did not have a gag reflex —
normal people

In one study, one-third of healthy {

NRLOT: B Kan i wcie. oemp cam o aies

Gag reflex idla a1nsutiau Adfiasuayi posteriorwall 2av pharynx W{?
sensation avrIuLEN 'l gitssopharyngeal nefva tatiANusEn 1l
CNS ud?'ld synapse £ @ninal trigeminal nuciaus ‘ffﬁt.flu sensory nu. L&y
fibers 'l synapse 1 nitinof ambiguus G9iiitl inotor nu. waglvitdlu motor
fibers aan'liliilu vagls.nerve aan'lifenanantianas pharynx vinlviAnains
utiauaanivaSdeaniniiuiag

SBmsnaday gagretiex sofl

- fuaei posterior wall uas pharmd adrliunanvsainisarlsaanun ugnein
a1aazideti sensory wia motostivers file

- duazuaITRNINgAuAL K& 'ifl response aany ugavIL&uid motor fibers

Aajdnuay LanIIN sensory BiLRe udlindnvaInITAAANNALEAYIN motor
Wl

- guezua ligdningnuay uaslifl response aanu anatlluiwsie sensation
WJe'laisnansai information 12 'lyle (\fialsist information /'3 response
aanun) wiaaraauiais sensory fibers wag motor fibers f'ler

ugiaenalsianu nnmsdnmidawud dszana 1 lu 3 aasauilnd wuiivin gag
reflex a1 liwuamsudauaanun uadain “Uné” detfunsvesau gag reflex
o'l latiBnasgaunudailn@uas CN IX uaz CN X 1adiln Aislaigausiuse
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vy amg&nann visceral 3zl synapse 1 inferior ganglia

Nucleus ﬁl.fluam‘%'um"uﬂaa glossopharyngeal nerve atjﬁ nucleus ambiguus
Tu medulla

Nucleus of ambiguus "l6i%u fibers 31a1n corticobulbar tract azunan cerebral
cortex MiyansuLiienfu uazdonsadiudan doifu 61 corticobulbar tract 2191a
ionilowde Aag'lifinacia fibers Aazuni nu. of ambiguus

8w corticobulbar tract TgawuuLIUEATIRINN 117 nu. Of ambiguus 1

.

Worlaidmfuuazdensoduzn nandawatelagronds (upper motor neuron
lesion) 994 disturb Nerve 1as ambiguus u1niin



L,"I'

Efferent fibers:

* Fibers from inferior salivatory nu. 2
organ of pharynx (GVE)

* Fibers from nu. ambiguus > supply
stylopharyngeus m. (SVE)

Afferent fibers :

1.Inferior ganglia :

@ Sensation from visceral organ >
(GVA)

@ Taste sensation from posterior 1/3 of | ™o g
tongue to solitary nu. and gives solitary
tract > (SVA)

2. Superior ganglia : pain fibers from
external ear to spinal trigeminal nu. and _
give ventral trigeminalthalamic tr. > XA

assuctated nucleos __and its nucleus
™ = ~ Supernior
ganglion

A
A ] Toferion

ambiguus

oy SV '?";;'m. Simiis

Superior ganglia > somatic afferent AN
Inferior ganglia > visceral afferent | " Y o Wior sTN\ory

s -~ . ~ NuCIdys

Glossopharyngeal nerve 1¥ moter 3a efferent fibéis aanun 2 24a Aa
1. §u preganglionic parasynipathetic fiber ananti-inferior salivatory nucleus

wa'luds otic gg. ¥alvisianunana parotid giand fin1sudviinaiaaanun /U
fifi functional comiponent \lu GVE

2. aanan form (flu phatvngeal plexus wgi%d branch liaenauiiia
stylopharyngeus 1z2halunisndu &utidl functional component 1ilu SVE

Glossopharynge&l nerve g8 sensziion Usa afferent fibers 12 3 iszan

fa
1.

2.

Fuanusdnunann seasation from parotid gland, wagiuannginszeuann
carotid body and carctid sinus 219 detect blood chemical wag blood
pressure (8741310 carotid body a¥ detect blood chemistry ginunann
carotid sinus 3¢ detect bigod pressure) Aa9LRaNNIIINIE LALIN
pharynx was middle ear 2ivanitilu visceral organs 994l functional
component tilu GVA

51 taste sensation ¥3a5us&2na 310 posterior 1/3 of tongue Wiavavau
’f 3 g

L2017 synap%e nu solitary nu. A39uY U medulla 994l functional
component tiu SVA

Taavks 2 drudlnaueng central nervous system gl synapse fu inferior

3.

ganglia

Fumusdnunann pain & temperature_sensvatigqs a1n external ear 14
synapse il neuron 1 su enorﬁan%ha wa3ta 'l synapse Ay spinal
trigeminal nu. Anauazly fibers iy thalamus ¢ u'lidn19 ventral
trigeminothalamic tr. 11 functional component Lilu GSA

squUéa dflu mudnann somatic ax'lal synapse 7 superior ganglia wag €1
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GLOSSOPHARYNGEAL NERVE

Ofllc ganglion

w
Infarior fpetronah (3
ganglon ™ P,

Carotid siws branch
Canoticl sinea
Carolid body

Common
carotid artery

Asslz Prof(Lr. Kanokporn Chayaburak

aMwiluanadunivuay Clossopharyngeal nerve tilu mixed nerve ghuiiiily
motor avnyy jugularforamen aanun foimiillu pharyngeal plexus wa? 1w
branch W& panzuidia stylopharyngeus way carry preganglionic
parasympatiietic.fibers "lidv otic gg. way 14 postganglionic parasympathetic
fibers 1léfs parotid gland

shudiflu.ssnsation Mfumnaan30an pharynx uae larynx uat taste sensation
A7A posiarior 1/3 of tongueaduLnng central nervous system fiaulzing central
nervousisystem avfins synapse ffu 2 ganglions fau éa superior (jugular)
ganglion uay inferior (patrosal) ganglion



Roof plate (ependymal layer) Pia mater Tela choroidea

Pial blood vessels 2 { _ Semicinl'cular
canals

Fourth ventricle

f"
e #73\, FOURTH VENTRICLE

St Alar plate
GSA column 2

éa Sulcus Ampullae
SVA column T limitans

s 6 : Cochlea
column >
‘., ?

GVE column VA ; \
SVE column W TV 1% - Skin
GSE column e d]

Taste bud cell

of tongue
Floor plate )

Somatic striated muscle
{tonguse)

Viscaral epithalium

Branchial striated muscle 5

(larynx) Smooth muscle
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Awtlugassiumisnas Cranial nuclei 12 Alu brainstem enLyu olfactory nu.
LaswKUIuay functional ceimponent Tuwun hoiizontal

GSE (hypoglossal nuciets)ails floor uav feuith ventricle 4a midline

GVE (dorsal motor nucleus of vagus neive) a9 medial side a9 sulcus
limitans

SVE (ambiguoug.nusleus) tilu motor center ﬂotﬁnﬁ"umaq'sswmndu
nucleus GSE tianv-GVE

GVA (solitary nucleus) atin laterai'side 2a9 sulcus limitans

GSA (spinal nucleus of cranial'rierve V) azagnivdruaigauad medulla na
roof plate

SVA (rostrolateral part 229 solitary nucleus) unsnatise1i1d GVA wae GSA
SSA (vestibular way cochlear nuclei) avatj lateral fiangu GSA
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Functional component Abbrivation | Cranial Nerves
1. General Somatic Afferent GSA CNV, VI, IX, X
2. General Visceral Afferent GVA CNIX,X
3. Special Afferent SA CN I, II, VII, VIII, IX, X
- Special Visceral Afferent SVA Taste, smell (CN I, VII, IX, X)
- Special Somatic Afferent SSA Vision, hearing, balance (CN II, VIII)
4. General Somatic Efferent GSE CN II1, IV, VI, X1I
5. General Visceral Efferent GVE - CN I1I (Edinger Westphal nu.),
- VII (superior salivatory nu.,
- IX (inferior salivatory nu),
- X (dorsal motor nucleus of vagus)
6. Special Visceral Efferent SVE SCV muscle of mastication),
- V11 (facial expression),
| - X, X, XI (pharynx and larynx)

Assoc. Prof. Dr. Kanokpom Chayabiyakul (/1262 73

unq functional component 1ay cranial nerve Snasendousas

1. GSA (spinal trigeminal nucieus of cranial nerveV) azatnmuasgauay
medulla 1n& roof plate™- Fiigeneral sensatiort yanTunin (Wiaufu somatic)
do¥urusnie CN V, ViipIX, X

2. GVA (solitary nucleus) atjn lateral side 229 sulcus limitans — U general
sensation #1310 Graan ﬂta'ssummn brarichial arch ('ﬂaLﬂﬂmm viscera)

3. SVA (rostrolaizral part uav SD]ITa‘y nucleus) unsnagstuing GVA uar GSA
— %u sense 7y special sense Tafitaw1e smell #1u19 CN | uay taste tu
119 CN VI, IX, X

4. SSA (vestibular way cochiedr nuclei) avagj lateral fangu GSA - §u sense
vidlu special sense Taaaw’e hearing fu vision usitagiiu auflu SVA 1w

5. GSE (CN XII, CN III, IV, VI') asila floor uav fourth ventricle i midline (i
nerve MUi&sonauifiadu uaznaradiad move eye ball

6. GVE (dorsal motor nucleus of vagus) atn1y medial side a9 sulcus
limitans — aziilu nucleus wady parasympathetic nucleus 12tu Edinger Westpal

nu., Superior salivatory nu., Inferior salivatory nu., and dorsal motor nu. of
Vagus

7. SVE (ambiguous nucleus) \ilu motor center ﬂammﬁumaqsvmwnau
nucleus GSE way GVE — ilu nu.vi1u nerve "Lﬂl.ﬁuaﬂmmﬁammimmq‘m
Branchial arch u3a gill arch 11 muscle of mastication (Lﬁmmu CN V), facial
expression (L§mmﬂ CN VII), muscle of pharynx and larynx (CN IX, X, XI
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FUNCTIONAL COMPONENT OF CR
‘ NERVES

'Functional component

Perception sense and target organs

1. General somatic Perception of touch, pain, temperature

afferent

2. General visceral Sensory input from viscera

afferent

3. Special afferent Smell and taste (SSA), vision, hearing, balance
(SVA)

4. General somatic Motor innervation to skeleton muscle

efferent

5. General visceral Motor inncrvation to smooth muscle

efferent

6. Special visceral Motorinnervation to skeletons derive from

efferent ypharyngeal arch mesoderm

Assoc, Prof, Dr. Kanpkpom Uhayaburaku! " i1za 72

d1udu functional comoorient uayg cranial nerve findnlunisiiarsansosialdd

1,

General somatic afferent (GSA) Aafumuidn pain and temperature 12{u
CNV, VIIiX K

. General visceral afferent (GViA) dafumnuidnuiannadezaialunia

a¥enziasaiinann branchial arch 12fu CN IX uaz X iwsefuanuidnun
NL3LU pharynx way larynx Avadeynnann branchial arch

Spetiai afferent (SA) fia e ufdnsududaiasfonara o aundu u
sAA NsNARULAE 2T L6 EY uazNIsTNTISH Dedsznaulusha CN I I,
VII, VIl XI, X

General somaii< eiferent (GSE) fia fibers fazluifnonsulaate via
striated muscle 12tu nauLllafily move eye ball Wdsenavlusihe CN I,
IV, VI uagndufladuiit@eyisna CN Xl

General visceral efferent (GVE) Aa fibers iazliiuonauitiazeunia
smooth muscle 9fidia cranial nerve Msusln parasympathetic fiber 11
supply smooth muscle w21 CC IlI, VII, IX, X

Special visceral efferent (SVE) #ia fibers fiazlihAnsnaruiflaaeviiasayun
a1n brachial arch iy naudad pharynx ua¢ larynx da CN 1X, X, XI uay
muscle of mastication CN V waz muscle of facial expression (CN Vil)



Roof Fourth
Alar plate plate  ventricle Somatic sensory

__Special visceral
sensory (taste)

General visceral
sensory

____ General visceral motor
(parasympathetic)

Special visceral motor
(branchiomotor)

Sulcus
limitans

5 Somatic motor

. Basall late
Olivary B

nucleus

Assoc. Prof, Dr. Kanokpom Chayaburalul whgex 71 -

Slide flazangsinunivuasaneduituguad nucleus i functional component
6199 wlaeudu sulcus limitang atneismsu inadial sia sulcus limitans #
@a basal plate ua laterab4ia sulcu limitans fi7a alar plate \flu sensory Basal
plate furflu motor

1.

Efferent aztflu motor nucleus fTnazdv6sae] medial A3 sulcus limitans
shruiiilu afferent azillu sensory nucieus ¥nagvdiag lateral N3 sulcus
limitans

Viscera avatuafiu sulcus limitars laiinavilu general visceral motor #3a
general visceral sensory 16l general visceral motor asatjiau1n1y medial
2429 sulcus limitans wag aerieral visceral sensory azagdiaunny lateral
2av sulcus limitans

Somatic avagj lateral asia sulcus limitans ‘laid1aviilu somatic motor w3a
somatic sensory 1ag motor aag somatic azat'lnagadn midline uay
sensory 229 somatic avat'lnagavauuanuad brainstem wiauavnau alar
plate

ATINRVUDINHU sensory (alar plate) aziilu special visceral sense way
AsINAI9UaINAU motor (basal plate) aviilu special visceral motor
(branchiomotor)

71



L__ __EFFERENT

Functional Types of Sensory from organs

component

5. 6SE Structures develop from somite (soma striated
muscles)

ssefl~ Extraocular muscles and muscles of tongue which
develop from occipital myotome

6. GVE Autonomic nervous system (motor function)

7. SVE Muscle develop from brachial arch (striated muscle
+ voluntary control)

Example; facial expression, muscle of mastication,
muscle of pharynx aad larynx

Striate muscles deveiop from gill arch :

- Motor functioen -3.6VZ  visceral structure
- but its sensarion—> GSA

Assoc, Prof. Dr. Kangkpom ‘héy?h rakul w1243

Functional component winwiiAiefu motormsind wianaauiifiuas functional
component Atilu mé&toy figofl

- GSEWihers lidavndaniinanaviiaiayunann somite (somite
'l 3919 funciional component 1l general somatic efferent)

- SSE, w3 special somatic efferent fitvi fiber liidavnaruifiaanaiasey
13N ocipital myotome . fisuaitalunisnsangnan (extraocular
muscles) waznduiiiadu (muscle of tongue) (Lidanlduad Sinagsnluidlu
GSE)

-GVE a¥mzamzluvia adenzvidluilhuunauas autonomic nervous
system

- SVE namidaaiaviialeyanann branchial arch wasiiu voluntary
control t2fu asuLlansuandni (facial expression), nauiila wAed (muscle
of mastication), nautfiazag pharynx uay larynx winfiagiilu SVE

dadoine : naliaae Madgunann gill arch axdi functional component tlu
GVE wiflauiilu visceral organ 2"l usi sensation A¥uunain agunainzay
\faae7l develop 1A gill arch 4 a¢di functional component il GSA



L__ AFFERENT 1

Funcrional  Types of Sensory from organs

component

1. GsA Pain and temperature from skin

2. SSA Vision and hearing (somatic structures)
~>derive from ectoderm

3. GVA Sensation for visceral organs
(i.e.,intestine, stomach and so on)

4. SVA Taste and smelling (visceral organs)

S5A Smelling in animal- not only for feed, but for

(special) locate the location of foodi clecate location of

enemy, identify male or famule

Assoc, Prof, Dr, Kanokpom Chayaburaku! 01262 89

115 Functional component uad sensory
Functional component wiixtAedu sensory fdon

GSA w3a general sumatic afferent4fiit general sensation #¥uu1an
fAaunifolu pain &temnerature, touch, prézsure

SSA w3a spacial somatic afferent Yumnusdniiluma (special
sense) wsia¥ensisuanuidniuiataanann ectoderm wafu vision uat hearing
oty vision At hearing AaawAun)siafu Yau special somatic afferent
\flu SSA ffuda amdumilu SSA

GVA %3a general viscersl afferent %nmmgfn‘nmmnaim ety vy
Fuangdnunann asswnzata i way d1'ld wiala uda am uvAz wan
anujdntiauilu general visceral afferent

SVA #3a 'special visceral afferent mmm’mgﬁnwmﬁ (special sense)
CiRtl! LLa“ai’m"ﬁ‘Enﬂ'J'mgﬁnﬁum‘%zummn brachial arch 12U Sussganéi(taste)
LAY Yundu wia smell uanayn Yadnilu special visceral afferent

*kk

m3aunduludaiueuie LildfiliiRasuniuanodio wiffliidaniunas
27915 wnidaniavansitunivuasdng S98aiilu SSA unu SVA



Functional Components of Nerve

GsA
SSA / '\\

oA [Conerl]"— Sisgaar] -

SVA [Spegal]-—

ose =
SSE = ISomaticl\

o Sy | \isceral -~
7N

Afferent|

Efferent

Assoc. Prof. Dr. Kanokpom Thayabar aku! LYY

AsYisIutassTuulsyanalLilu sensoryias motor systems

-8 m¥u sensory ayvusihviilu afferent fiver d afferent fibers wiivaansily
somatic uay visceral .,Lazusiazﬂszmwf‘."-!.sl,maaanﬁ]u general uae special
Aty fia1nIAL autdauanudounznanin delfudsle functional
component 4 tunctional componerit 6yl

-General‘scmatic afferent w3aGSA, Special somatic afferent w3a SSA,
general vizceral afferent ¥#a (GVA, Special visceral afferent 3a SVA

-8 m¥u motor azvianddafiflu efferent fiber fl efferent fibers wuvaanifiu
somatic wae visceraiwaruaarlssiandavutvaaniilu general wak special
wudu sotiufiannsiudu S0l functional component 4 functional component
ool

-General somatic efferent w3a GSE, special somatic efferent w3a SSE,
general visceral efferent W3a GVE, way special visceral efferent wsa SVE

- 813U special somatic efferent wsa SSE tlaqiiululaduas sy
General somatic efferent 14



G

Midbrain levels

m Middle to rostral

pontine levels

Medulla-pons
junction

Medullary levels

Assoc;

Slide fluang sinumisuas medialiemniscus fausilie medulla, pons, LAY
midbrain

gonasiunudnazdniFuzany medial lemnisods i medulla nwategn ag
gofiu Taeid upper partwsa upper body z¢jAzurglinig dorsal &u lower
body azatjn1y ventral

wafiulaszéu Poris asiiuin medial lstaniscus Buasidaouauas Taevl upper
body azaAaulilnivsu medial &u-iower body azaaulinng lateral

wady'luszéu midbrain v &vgiag lower body uanazagasu lateral waa
fedidulaanouusie &uvag Upper body Aazunatn1e medial uazdag

uannfinasdone Aum uad medial part 229 medial lemniscus Az
aanlliBaag luszduigeduliidasn
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INFERIOR CEREBELLAR PEDUNCLE OR RESTIFORM BODY

@ is situated in the posterolateral corner of the section on the lateral side of
the fourth ventricle.

® contains the fibers connection between nuclei in medulla and spinal cord
to/from cerebellum

|_ Section through the Widest Part of Open Medulla—|

Inferior vestibular Nu.

Medial

@5 Inferior salivatory Nu. =—— vestibular Nu. E
Dorsal cochlear Nu. S M - MLF DLF dome A~ R

Ventral cochlear Nu.

o

Glossopharyngeal n.

Dorsal
cochlear nu.

.
cochlear nu,
4

Trigeminal tract
1
Trigeminal Nu.

ﬂ." E Ollvocerebelllarfber

3 X
. ’ = "'-.Lc N
-

wafy Inferior cerebellar peduncle wiadanfpdauntlein Restiform body

Inferior oI|vary nuclels a:1u fibers aantivinunseduny fibers wanilsl
syusududuSaass olivocerebellar tact 12§ cerebellum vy inferior
cerebellar peduncle gununu dcwsal spinocerebellar tract was dorsal external
arcuate fibers w,"l’tﬁu%nmﬁﬂmﬁh wlsznausutiuily inferior cerebellar
peduncle u3a.restiform body fia4 fibers a7 inferior olive 11&9 cerebellum

ausfisy¥und fibers a1n cerebellum w1y inferior olive faetuduEanIn
cerebelk. olivary tract 1uffa#1 inferior cerebellar peduncle n1351 inferior
cerebellar peduncle Tutitnduifiuas vinly tuberculum cinereum wie'lyl
inferior cerebellar peduricle Aazlnaiinduy

azufiduninAadi, suszAuniesiu dorsal sia inferior cerebellar peduncle fi
v3en31 dorsal cochlear nu. ehalssAuniesu ventral part Ai3undn ventral
cochlear nu. JuLavusay

fidonfloriagmsolnaafu hypoglossal trigone mflaud fudiasg wauufiily
dorsal longitudinal fasciculus



way fibers ﬁaanmmqm’m medial 429 inferior olivary nu. ﬁ?ul.flu'
olivocerebellar fibers 39'liléianu floor uag fourth ventricle fiufinFrefigase
Ben fiberﬁmauﬁarjﬂ floor aag fourth ventricle J71flu stria medullaris of 4th
ventricle ffutay
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Dorsal motor nucleus of vagus

Nudleuse prepositus
Medial vestibular nucleus

Inferior vestibul
Medial longitudinal fasciculus(MLF) lcrior,vestibutar nucdeus

Dorsal
cochlear nudeus

Inferior cerebellar
pedundle

Reticular formation — Spinal trigeminal tract

Spinal lemniscus
{Spinoreticular,Spinotectal
and Spinothalamic tract)

Medial tectospinal tract , -
Ventral spinocerebellar tract

Ofivocerebellar,
“Carebello-olivary fiber

Vestibulocochlear nerve *

Inferior olivary nudeus
Medial lemniscus

Corticospinal (pyramid) tract / |
Arcv=hocerebellar fiber

Assoc, Prof. Dr. Karipkpom Uhayabirakul @ize: 65 -

fmFunndAdoty slide histology 2a4 op&nimedulla Tuguidl floor uag
fourth ventricle Aadsuvinedgauas medulla uadray

Structures Awuadiuan fia s nucieys ussAud inferior cerebellar
peduncle nsnrdorsal Adia dersaicochlear nucleus way nucleus M5y
atin ventrolawaral part aav inferior cerebellar peduncle fifia ventral cochlear
nu. uaziin vestibulocochlear.nerve Maaninatotiniau uaziiiu fiber lauqd
J9ssninwinterior olivary nu. il inferior cerebellar peduncle fufia
olivocerebellar fibers 49 fiber fifiazludaduwin snunusfivaeily nu. Of
ambuguus Tuasusaz 449 olivocerebellar fibers f3auausiumnan inferior
olivary nu. :nfvesaddin udl cross w1 tiaardvlinn cerebellum v1v inferior
cerebellar pedunci= 3uAnu1u medial lemniscus w&? ascend Guunla
cerebellum v19 inferior cerebellar peduncle

L313¥NL arcuate nu. dRaviliauiioy 3 auada MLF, tectospinal uag
medial Iemniscusvt,ﬂw'maa Micky Mouse uasil3eau pyramid iy vihaas
Micky Mouse éfviiu arcuate nu. fidfFay’leiy unaidudviruas Micky Mouse
813 arcuate nu. fia¥du synapse u131n collateral branch uav corticospinal
tract ufia synapse uaafi alu fibers aan'ld 2 media Mowsnazty fibers Tau
W¥ifiauanaag brainstem 3ani7 ventral external arcuate fibers wagIv v
cerebellum WU inferior cerepeduncle 19tfienfu uastdunmoigas daay
W fibers aanluiruwuinarsunevzariuainme ventral e dorsal "Lﬂﬁ@a
429 floor uav fourth ventricle B3ain fibers 131 arcuatocerebellar fibers faagie

11 cerebellum wedawdieadurumig inferior cerebellar peduncle

Arcuate nucleus




2.

azdvavLiiu Dorsal accessory olivary nu. uazazdadusiie uavaauiu central
tecmental tract AluTaudansau inferior olicary nu. agj

MIAU ventral compartment agwu

1.

Pyramid dafidaivinuas Mickey mouse ifaia dofida corticospinal tract /9
ahauzAwnzdonniudiuanigiuda degenerated pyramid &yuslszinei
iudluwausgAdenaiilu corticospinal tract as

Hypoglossal nerve aufluigusingdsaaninann hypoglossal nu. p R PTRT R et
wihudezas Mickey mouse wituaivnas Mickey mouse AdaMLF,
tectospinal, uaz medial lemniscus H9argaavaaIumiiwdvuay Mickey
mouse L&INNAANATITBITEUIN inferior olivary nu. fu pyramid uzAy
nerve XIl azaanmsousia preolivary sulcus ffutay

Medial lemniscus

Arcuate nu. wiflaudluunaifiuriivinaas Miskey mouse fuuras wiuung
#3539 pyramid

Medial accessory olivary nu. Aagtiuransii9at medial sia inferior olivary
nucleus

19 medial g§a azdl 3 aedavayusan dorsal laavunie ventral Aa MLF,
tectospinal, uay medial lemniscus3tuviv 3 awnadAdaznhwia wiutvas
Mickey mouse luiLas
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| Open Medulla |

Medial vestibular nu. Infd

Lateral cuneate nu. ce
Dorsal motor nu. of vagus|  |nferior vestibularnu, ~ Pe4

Restiform body
Y\

Hypoglossal nu. Solitary tract

Spinal trigeminal Act

Spinal trigemina
nu.

Vagus —

Dorsal acc

Lateral reticular nu,

Inferior olj

Olivocerebel]

v ‘A "\ Medial longitudinal 2
Pyramid Ii rcuate nu,

Medial sccessory olivary nu.
Assoc, Prof, Dr. Kan\\kpomﬁwab;rach%? l-mn: y

awfluan s structure 6199 Tu opered medulla wiawiunisiainta
ATty

umufugnase.gestu dorsal surface Audinato

i

A7 floar ofYourth ventricle 1aany1g medial ldnv lateral
Hypoglessaitrigone diofl hyooglossal nu. Re&nlsl trigone usiazuuzaanin
nIndsirigone ffazinaid ue e, vagal trigone azaanain dorsal motor
nucOtvagus agle trigene 1l Trigone flaninas3anqlu open medulla
LW31£9N dorsal motoried vagus {13y migrate 8nagluanf S9vialu vagal
trigone fiLdnavlu sattion Miilu open unfiuBasqwia section Mgetiu Ju
vestibular area {41 ‘Vestibular nu. Fiusenau'lue?a medial vestibular nu. fu
inferior vestibular nu. uae lateral gafiaziiusng thuq fuda inferior
cerebellar peduncle

anihunannfa floor uav fourth ventricle niaaazwu win reticular o
formation, spinal trigeminal nu. & tract, 4 spinal trigeminal nu. Tudfiffuas
nuad'ld Bivdudawmiiaunauniilu close medulla

wu solitary tract #3a tractus solitarius ua¥ solitary nu. &u197Adausay
tractus solitarius 7itiludenatinsonaty mflauliaadusu

du lateral compartment agwu
1. nu. Of ambiguus Bvatinsanalvsening olive Au spinal trigeminal nu. &

tract, ventral spinocerebellar tract, fiu anterolatertal system



Pyramid defiéia corticospinal tract

Hypoglossal nerve

Medial lemniscus

Arcuate nu. usafifi Medial accessory olivary nu. @3¢

9 medial ga avfl 3 gvraEavasnnan dorsal laasuin ventral fia MLF,
tectospinal, wae medial lemniscus

DD~
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Hypoglossal nucleus

Dorsal longitudinal fasciculus
Dorsal motor nuclues of vagus

Nudeus prepositus Nudleus of tractus solitarius

Medial vestibular nucleus
Medial longitudinal

fasciculus{MLF) Inferior vestibular nudeus
Tractus solitarius
Inferior cerebellar peduncle
Nucleus ambiguus
Reticular formation
Spinal lemniscus . - N
{Spinoreticular Spinotectal Spinal trigeminal tract
And Spinothalamic tract)

inal trigeminal nudeus
Vestibulocochlear nerve y s

Ventval spinocerebellar tract
Medial tectospinal tract

Ny

Central tegmental tract
Olivocerebellar,Cerebello-
Dorsal accessory of

ollvary fiber
Inferlor olivary nu,

Inferior olivary nucleus \Medial acessory of

inferlor olivary

Pyramid

\ Medial lemniscus

Assoc, Prof, Dr. Kanipkporm Uhayaburakul wize: B3 -

awiluang diagram wadsiaunis structure %199 1u opened medulla douflu
awassRaflunisBlanwnuidauds

numuduinase.qof dorsalsuriace fau

1.

A7 floar offourth ventriclé.las1Avn19 medial L lateral ¢l
Hypoglessai‘trigone dafl hypoglossal nu. #9dnls trigone , vagal trigone
dofi vagarnu. agle trigone. 4’ antiuaziilu vestibular area i vestibular
nu-Aitisznauluene medialvestibular nu. Ay inferior vestibular nu. Baazsi
anweusiilu checker hoard appearance uay lateral &éa inferior cerebellar
peduncle 3NN 4519w vestibulocochlear nerve aanunanuiIauuay
inferior cerebeiiar peduncle 678 doa3eq vestibulocochlear nerve aanann
9 lateral §m w29 inferior pontine sulcus sinaginati1vfl 11z
vestibulocochlear nerve aanlna’ inferior cerebellar peduncle

a&nanunannin floor aav fourth ventricle wiagagwuy WA reticular
formation, spinal trigeminal nu. & tract,

uarannwiazwu dorsal longitudinal fasciculus Aagjfiinin hypoglossal nu.

3. flowu solitary tract w3a tractus solitarius wa solitary nu. 2m9sansau
tractus solitarius Miilugsatnsonats wdau'lia

&3u lateral compartment a¥wu

1.

nu. Of ambiguus, ventral spinocerebellar tract, anterolatertal system

2. Dorsal accessory olivary nu., central tegmental tract
16U ventral compartment aswu



19 medial §a Al 3 AMnaLievannaIn dorsal laasnnieg ventral &a MLF,
tectospinal, wa¢ medial lemniscus
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Medial longitudinal fasciculus
Hypoglossal nucleus (XII)
Dorsal motor nucleus of vagus (X)

Medial vestibular nucleus (VIII)

Lateral cuneate nucleus

(VIL, 1X. and X)

Solitary tract

Spinothalamic tract

Nucleus ambiguus
Rubrospinal tract

Reticular formation
Olivocereballar tract fibres Atcogiay Inferior olivary nucleus
olivar s nuciei

Custicospinal (pyramidal tract)

()8 ;
Lactospinal tract
Media! leniriscus

Inferior vestibular nucleus (VI

Nucleus of the solitary tract

——_ Inferior cerebellar peduncle

Reticulospinal tract

Spinal trigeminal tract (V)
Spinal trigeminal nucleus (V)
Veniral spinocerebellar tract

Rostral ventrolateral medulla

AMniusag diagram 2adsnuns structure ©199 1u opened medulla wiaifly

A1sL AN IWTINTAT AN
mumutudaaseanieie dorsalsuace fiau

1. N floer of fourth ventricie:las1nn19 medial 19 lateral ¢ofl
Hypoglossal'trigone dafi.h, yooglossal nu. Nednle trigone , vagal trigone
dofi vagal'nu. atls trigonedl anntiuaziilu vestibular area i vestibular
nucAusenayldeie medial vestibular nu. ffu inferior vestibular nu. way

laterai §méa inferior esrébellar peduncle

2. &nhunannia flooruas fourth ventricle iauazwu wan reticular

formation, spinaitrigeminal nu. & tract,
f7u lateral compartment agwu

1. nu. Of ambiguus, ventral spinocerebellar tract, anterolatertal system

2. Dorsal accessory olivary nu., central tecmental tract
nIEU ventral compartment agwu

1. Pyramid fofida corticospinal tract

Hypoglossal nerve

Medial lemniscus

Arcuate nu.

o ks~ DN

Medial accessory olivary nu.



Yeslibular nuclel

Medial  Inferion
Hypoglossal naclens ol xu

Inlerior

INFERIOR OLIVARY ;‘;:;;t'{:le d
NUCLEUS Restiform body

Interior olivary nuclel
Relay between
contex. vestibular
nuclei, cerebellum, basal
ganglia, and dorsal column
nuclei

®© is the largest nuclear complex is shape like a crump bag with its mouth

directed medially.

® is responsible for the elevation on the surface of medulla called olive.
® has smaller dorsal and medial accessroy olivairy nuclei are present.

® received fibers from spinal cord (spind-glivavy fibers), from cerebellum
(cerebello-olovary) and cerebral cortex {cortico-olivary fibers).

e Cells of inferior olivary nucleus send fiters medially across the midline
to enter the cerebellum through inf=rior cerebellar peduncle.

202 1
sEs Asso: Proi. v Kanokpom Chayaburakul 9

awilavyadia inferior olivary ndcieus

Gray mater fifidnwauilunedi o asuge druthageazlihiagniesiu medial
t3an31 inferior olivary-nuciaus uazifafi accessery olivary nucleus 2 nauéa
medial accessory olivaiynucleus €9ag196ray medial A3 inferior olivary
nucleus Audnaunilesifia dorsal accessory: olivary nucleus €9azi196at
dorsal A3 inferior ¢livary nucleus

Inferior olive nucleus W fibers aan'lila ruasefulitu fibers tmanflazsiusiudu
uUNIAIU medial-3uni olivocergveliar tract g cerebellum v inferior
cerebellar peduncle &uwvufu deizaispinocerebellar tract way dorsal external
arcuate fibers (dorsal external-arcuate fiber viaanann lateral waa associated
cuneate nucleuslaléis cersbzlum) dotuilaiuaunudy inlviudnadwundidu

Usznayfuduiilu inferior cerebellar peduncle wWiaBandndtanilein restiform
body wfiafl fibers ann inferior olive "Ly cerebellum aausifienduaf fibers ann
cerebellum welv inferior olivary shaluAusanI1 cerebello-olivary tract dufu
agilu inferior cerebellar peduncle A154 inferior cerebellar peduncle T alladu
Vs 2a9 medulla deiiudeldfidndwasia spinal trigeminal tract aa9 CN
V uay nucleus w2y (dudininaatifiniufizay medulla) Tae spinal

trigeminal tract wae spinal trigeminal nucleus gnaulvii@audniiurannfiiuag
medulla a9ty

Jau 9 inferioL olivary nucleus azwunanua9 fibers A3un31 central ,
tegmental tract \ilu descending fibers Mazun terminate w3a synapse
inferior olivary nucleus 7'léiiain central tegmental tract iws e lunaieias

sauvulusydiu midbrain uag pons tract lagatinsonaronas tegmentum uagvie
2 fu
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CENTRAL GRAY MATTER

. = Hypoglossal nucleus
@ lies beneath the floor of the bl
= Dorsal motor nucleus of vagus

fourth ventricle. o,
q ¢ (f ] E:> = Nucleus of the tractus solitarius
® made up of (from medial to - Medial and inferior vestibular

lateral)

nucleus
Periventricular
gray
Vestibular nuclei ) Dorsal motor
Solitary nucleus
Accessory cuneate nucleus of vagus Spinal tract of
nucleus IV ventricle  'rigeminal nerve

{visceral motor) \S?
Splnal nucleus
of trigeminal

.Q:)

peve: Inferior cerebellar
peduncle

CN X ' . .
Nucleus ambiguus {~—— spinothalamic tract
MLF

Hypoglossal

nucleus Medial lemniscus

Inferlor olivary
nucleus

Raphe nuclei

Corticospinal
tract in pyramid

CN(X%
Assoc. Prof, Dr. Kanbkpom Cliayabuiakul wizez 680

Central gray matter f9wéizatisau central canal Ussnaululsne hypogloassal
nu., dorsal motor nucleus of vagus neer, solitary nucleus 1u closed medulla
weiwa central-canal ilaaan aunarei fioor of fourth ventricle uav opened
medulla ¥inTuiginuuusuay nucleus wivm Guolmideil Tee Hypoglossal
nucleus 7iat] Vantral n31 floor of teuith ventricle uay aejdin medial g §a
lateral aanua1n hypoglossal iiicleus Aa dorsal motor nucleus of vagus way
lateral aanxn3n dorsal meter iucleus of vagus @a solitary nucleus & wiu
hypogioassal nucleus doiiiu nucleus was CN Xl &@u dorsal motor nucleus
of vagus nerve Gadlu parasympathetic nucleus un preganglionic
parasympathetic fibers "1lfu vagus nerve w3a cranial nerve g7 X uag
solitary nucleus 4 iasinAsusumnfiunaingu

fuviag lateral §n 1T vestibular nucleus Tuguras medulla aswy medial
uay lateral vestibular nuclei



NUCLEUS AMBIGUUS

@ consists of large motor neurons and is situated deep within the
reticular formation (between spinal trigeminal tract and nu., and
inferior olivary nucleus

@ The emerging nerve fibers join the glossopharyngeal, vagus and

cranial part of the accessory nerve and are distributed to
voluntary skeletal muscle.

dorsal nuc. of X

NUCLEUS
AMBIGUUS,

Spinal nucleus of XI R
pina iied To miscies of the palats,

At larynx and pharynx

Nucleus ambiguus Tuflu nucleus Auantuuag glcasopharyngeal nerve,
vagus nerve wav bulpar part @& accessory rilcCieus TaazTIUAULENAULY
2an uay nucleus ddvEnailuiila medulla ducrtsuay nucleus fagilsyana
A3IN95EMTIN spinal trigéminal nucleus Au'interior olivary nucleus au
nucleus ambiguus fidfixaieiilu large multipoplar neuron @131 ambiguus
wilaiaauedalisiany Alddaaumisizd white mater unaniuat)fu nucleus
vinlwlaidunsa o hucleus fiflungirsauwsiau nucleus 8uq wagdela
shunsauanladaiauiidlu nucleus 429 cranial nerve IX w3a X wda XI 8nshel
WU nucleus ambiguus ARaar1NENIUAY medulla wsiasiiutaiaulunauuy
229 medulla Srunauaivavaatiuivginsiy neurons Wdaas

& 5 nucleus ambiguus Aty bulbar part 2a9 accessory nu. aglali&e

nawuLlauas larynx iwszahuiiaglisudu vagus nerve mauaanann jugular
foramen 11
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COCHLEAR NUCLEUS ; »«"‘"’3'

® are made up of ventral cochlear nu. o )
and dorsal cochlear nu. t \

@ Ventral cochlear nu. is situated on ps
the anterolateral aspect of the
inferior cerebellar peduncle. (A)

® Dorsal cochlear nu. is situated on
the posterior aspect of the

peduncle lateral to the floor of the
fourth ventricle. (B)

B

Cochlear nucleus sznaugie ventral cochlear nucleus uae dorsal cochlear
nucleus 1aa

»>& 13U ventral eaciilear nucleus ag3 a7 anterolateral part uay inferior
cerebellar peduncle

»&U dorsal cachlear nucleus asr.»;ﬁ‘;a;iﬁ dorsal part aay inferior cerebellar
peduncle

>IN veritraruay dorsal cochlaar nuclei ¥u fiber 1na1n cochlear nerve uay
navaIN synapse Al cochlear nucleus waazl axon cross 1lufvaseduay
\Hudiulned maufi cross Mifeasefurnu azkuatluszdiu medjal lemniscus
Toefifaiunin trapezoidbody fla cross Wua) azfiung fiber sadflu lateral
lemniscus uavfiiag fibers 'lu synapse ffu superior olivary nucleus Aiauwa?
Aaasvailu laterailemniscus Tusedunay medulla fia lateral lemniscus 59
ascend fuldTuseeu pons wag midbrain Teaarialunn nucleus 1u inferior
colliculus wavann inferior colliculus a¢l4 fibers 11 synapse Ay medial
geniculate body uaganniiuAl fibers 11 primary auditory area fAusiiou
superior part 2av temporal gyrus

drotfu agwu fibers Tuuul horizontal Msegiudalfy medial lemmiscus aauf
Bavsatlunuiuay Bunin trapezoid body

frusiunmivuay superior olivary nucleus wae lateral lemniscus agwu AAdane
N96U dorsal lateral sia medial lemniscus waiagwu trapezoid body ffu
superior olivary nucleus Tuseéiu lower pons ity agdalunulusesuuag
medulla



I

Interior
cerebellar
peduntle =

Restiform body

Inferior olivary nuclel
Relay between
conex. vestibular
nucled, cerebellum, basal
ganglia, and dorsal column
nuclei

VESTIBULAR NUCLEAR COMPLEX

Hypoglossal ucieus o\ Xu

Yestibular nuclei
Medial  Inferior
Medulla
P
o RS s
l., =, ;'I' l;. I| I R
Saglt—
|
Afferent fibers:
1. Spinovestibular tract
2. \Vestibular nerve tract

Efferent fibers :

1. Medial vestibulospinal
2. Lateral vestibulospinal
3. Vestibulocerebellar tr.

4. \estibuloreticular

5. Vestibutar *> motor nu. of extraocular
muscles (CN 1L, IV, VI)

Assoc. Prof.Qr. Kario ;pom Chayaburakul

Vestibular Nuclear Complex

Vestibular nucles s 4 nuclets az3u synapse ¥13iA spinovestibular tract fu
vestibular nerve uagvesticilar nucles due adae fibers Tufagiusing Taekinu
119 medial vestibulospina! tract Au lateral vestibulospinal tract,

vestibulocerebellarract AdagelUi cerebellum, vestibuloreticular tract fifia
f9'lU1 reticular féivnation way motor. nuciei of cranial nerve ﬁiﬁdm‘fn move
eyeball agha CN i, CN IV, VI Hepaiivisiuse'lii motor nuclei Mt2tluns

move eye ball agivatjlu MLF
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VESTIBULOCOCHLEAR NUCLEI

® Is made up of the following
nuclei

= Medial vestibular nu. (MVYN), C
= Inferior vestibular nu. (IVN), D
= Lateral vestibular nu. (LVN)

= Superior vestibular nu. (SVN)

® Medial vestibular nu, and inferior

vestibular nu. can be seen at
opened medulla level.

Infert s ary makan o

P
et 3: Medulla—Level of CN X and the Vestibular Nuclei

Vestibulocochlear nuciel

uaeu dorsolateralnart'uay opened maduila aziinsasyulmifunn dosanyu
flagsiaflasdiuthlac caudal part 2as rons 3anI vestibular area figisnoiily
suwmdnudafiu jateral part uas floor 289 fourth ventricle §nadliain
vestibular areaaedl vestibular nuclei fasaag] vestibular nuclei fiatj 4 nax
Usenausizel inferior vestibularntcleus, medial vestibular nucleus, lateral
vestibulai.nucleus Way superior vestibular nucleus nucleuses 9 4 fazeulu
Winsaaycuav vestibular arezs usidmuluszéiunas opened medulla Tuarwu
el inferior vestibular nucleus 1lavfufu medial vestibular nucleus winifu 1an
aNHAUENIVEIY histoloay uay inferior vestibular nucleus asfidnxazase
ATNNNTNRHTY Sasandneaueliin checker broad appearance 83u medial
vestibular nucleus a¢at medial A3 inferior vestibular nucleus fia medial
vestibular nucleus agjfia sulcus limitans



SPINAL TRIGEMINAL NUCLEUS

A

" ~Mesoncophalic
£ " nuclous

-~

S —~ (
-~ Motof nuclous
=
- oV Rostral
medulla
Caudal
medulla

Laovol of the pyranwdal decussabon

® receives information about crude touch, pain, and temperature from
the ipsilateral face.

@ receives input from cranial nerves V, Vil,/ix;.and X.

@ is composed of three subnuclei: pars ¢ialis, pars caudalis and pars
interpolaris.

Pain and temperature and gress iouch anaTuwin, 2¥usiiuunann trigeminal
nerve, facial nerve, glossontiaryngeal nerve and vagus nerve tfiatzinuniu

brainstem w&? azauwyAv3EnIn spinal trigeninai tract uazndvainiiufaziyl

synapse fiu spinal trigemiinal nucleus ua¥av«1n synapse fiu spinal
trigeminal nucleus Aa£24 fibers cross lilneassfuaulyidain ventral
trigeminothalamic.tract luéfe VPM uag thalamus

® i to the tral posterior «nedial nucleus in the doizal thalamus
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efferent

Tuseéiu midbrain a¥wu nucleus a9 oculomotor uag trochlear f9iflu pure
motor lui&evnautiagnan functional component S9uily general somatic
efferent, #3u Edinger Westpal nu. 1ilu nu. 2a9 parasympathetic #esn
preganglionic fibers 1Ufu oculomotor nerve



SENSORY NUCLEI MOTOR AND PARASYMPATHETIC NUCLEI

9 Edinger-Westphal nucieus
2y =
Devlomatar nucleus
N
=

N A
\ ' =< Trochlear nucleus
L l s
Chief or principal nu. _Ponine A :@ﬁ Abdicens nucieve

Facial motor
nudeus

0

ety
A
-}

® tngemnal
nucleus .
Supariar salivatony
ond lacrimal nuciel
Cochlear and
vestibular nuclei

"ln‘

Intener salvatony
nucleus

Rostral (gustatory) part
of soitary nucleus

Nucieus embiguus

o
Sy

]

Daoraai nucleus
of vagus nerve

=3

Caudal (general visceral)
parl of solilary nucleus

Z

1 Muypogiarlal nucieus

Spinal ingemingl
nucleus

e o = .
Spec-d General  General SpuGial General Speclal Genersl

somatic  somstic  visciral wceral viscoral visceral somatic
afferenl  afferent  2%aimnt affeol  efferent efferent efferant

mwﬁuammwuwao Cranial ntclei 12 gtu braingtem anwiu olfactory nu.
tuiae ity 12 g uazsundsazy functional comipenent Tuwwd longitudinal

Tuseduuas medulla w¥wii nucleus wav hypoglossal nu. wauua9 Taeaziy
Wesnauiiaduifonus st functional cemponent iy general somatic
efferent (GSE), nusleus of ambiguus uaasiaaunudihelidnsnaraiia
usan pharynx wa larynx §i functiona! component flu Special visceral
efferent (SVE), dcrsal motor nucleusof vagus nerve uagaaTaauwauide i
parasympatheticibers #elnlalft-vagus nerve 991 functional component
vilu general visceral efferent (GVE) Husadennviflu motor uas medulla [
ﬁamu'ﬂmﬂu sensory #ad-medulla QU9 1313a¥NY spinal trigeminal nucleus
dousnolnauaudin 5u pain & temperature a9 LN Ses functional
component tilu general somatic afferent (GSA), Solitary nucleus i
functional component ilu general visceral afferent (GVA) é¥uanus&neinu
U9 vagus nerve fiu special visceral afferent (SVA) dnfusaansivanun,
vestibular nucleus ¥uiAenfun1smsed wazcochlea nucleus Fuanuidn
\AenAulas S9d functional component tflu general somatic afferent (GSA),

lusediuuag pons agwu abducent nu. ugadlauanuas i functional
component ilu general somatic efferent (GSE), facial nu. was motor of
trigeminal nu. ugnvlaaya&ane 1 functional component tuuuy special
visceral efferent (SVE) tflaufiu &u chief ¥3a principal nu., de¥uainugdn
tAedy fine touch annluwmiin 4 functional component tflu general somatic
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aiaddy autisnannvinenuiinitu external uaz intzmal structure 2ay
medulla oblongata uad brainstem Au 5Iuvie crarial nerve 7l nucleus atjlu
medulla e Tuida hypoglossal nucleus (nuGiets uas CN XII) uae
ambiguus Ailsznauein rucleus uag craniainerve rojﬁ 9 (glossopharyngeal
nerve), 10 (vagus nerve), 11 (accessory nerve)

Taeazqslsienacaniitlnng wazlaseasiumeluiduiusiuslheniauan 31
flaglsagabwisulvilAssasyuia wilsing itiuaauan wagdunsuag
sensory tract 61¢1 71 ascend fipa wiuunedoust spinal cord Aazsulu brain
stem AUl structure Aaggedielil wialumendudu Agstumionas motor
tract w3a descending tract i descend VifinauAuRINIRILG cerebral cortex
FIURVINT internal capsule’susnii brainstem 619q7aruRglUA spinal cord



OBJECTIVES

1. ldentify gross structure of brainstem

2. Briefly identify internal structure of brainstem
include ascending (sensory) tract, descending
(motor) tract, cranial nuclei, nucleus in brainstem
(substantia nigra, red nucleus, olivary nucleus,
reticular formation)

Describe the connections of sensory cranial nuclei
Describe the connections of motor cranial nuclei
Review the blood supply of the brainstem

Describe the lesions of th= trainstem such as medial
medullary syndrome, lateral medullary syndrome

o U oa W

Assoc. Prof. Dr. Kanokj)om,Cha,aburakul wize: 2

Taguseaeduasn1sdeaniiya medulla figodl
1. Identify ahaueanaranuay brainstem asaNaiulssan

2. Deeply idéntity anwazneluae brainstem Alsenausae ascending W32
sensory pathway wag desceriging wW3a motor pathway, 53%¥19 cranial
nuclei, way nucleus 61991 hrainstem 12U substantia nigra, red nucleus,
inferiar ciivary nucleus wa¥ r=aticular formation

ussafune connection 21av sensory cranial nuclei 19916
funsnadiung connection Uav motor cranial nuclei 6199160
funsaafune bicod supply uav brainstem 6199167

gusaaduewedanwALAndy brainstem 1ty medial medullary
syndrome Vu lateral medullary syndrome

o0 s e



Mdbrain —

J — Medmllcnniludinal
fasciculus
/ \ i

M sansory
- nushium (TN V]

Y 7

Trigeminal nerve
afferent componant

Veauoular nuclal

. Cochlear nuclal Descending trast

= Inderior olivary nucleus
Solitary nuciaus
Nuclaus ambguus
Hypoglossal nuclal
Spinal nucklus (CN V)

Medial lemniscus

Medulla —

Nucleu§ Clipeatus
s=Nucleds drakifs

Cfrsal Smns

: Spinal nerve
afterant componen:

Spinal cord —

Brainstem tfusiatflastiuunain spinal cord g brainstem auiflunesrirunag
tract 61199 Auuazay sswiag cerebral cortex it spinal cord uavswing spinal
cord AU nucleus 8ue) % Braifistem wae cerekiellim Tae tract Afuanusdn
sgnarentuilu ascending tract fulalely cerebral cortex ¥aiflu sensory
system iy consciouz level waziusndaas cerebral cortex ARITERNGIEN
spinal cord 1N, descending tract dactlu motor system w3y ndonstv
aanLiavinany siaiiulu spinal cord iay brainstem azfivky sensory tracts #3a
ascending tractsistay motor tracts'#43a descending tracts muvmﬁuﬁuaaaq
1u brainstem



sensory tracts motor tracts

touch, Dorsal
z_resstt:‘re, . m;:::) _ Lateral corticospinal tract
plantfl\sna\e(: . Gracllls (from leg)

Cuneate (from arm)

Rubrospinal tract from
. _red nucleus In midbraln

Retlculospinal and

nociceptive vestibulospinal tracts
(pain) Pt from brainstem
pathways Anterlor corticosplnal tract

Assoc, Prof. Dr, Kanokpom Shejsaburaiul e 4

Aauduuvihaaai sl Sensory system ffu motor system funiau

- Sensory system aziiivaaniilu conscious level was unconscious level &N
Wy conscicus‘sensory system Tracravdiuliéiv thalamus wazludy
cerebral cortéx weetilu unconscicus sensory system Tract agladoualu
brainstem 111"3i& cerebral cortex Wan conscious sensory tract fndasil
#a fasciculus gracilis uay &W38a fasciculus cuneatus uazdn 2 dufia
spnothatamic tract Nusenawu’lilele lateral spinothalamic tract fiu anterior
(ventrai) spinothamalaniic ract fiiflu anterior Au lateral uzae "l anterior
AU posterior

- 87U motor system w¢Usenay'ldern pyramidal system wat extrapyramidal
system gilu pyramidal system (fluszuu voluntary motor control &2u
extrapyramidal system tilu involuntary motor control einéiatinv tract uayg
voluntary motor control \tu lateral corticospinal tract uay anterior wia medial
corticospinal tract wanfliflu voluntary control muaule virumelaaiuna
a3 wazdsavitldmuislssaedannayin Sudatvnaiwin
involuntary control 12y rubrospinal tract rubro 17131 red nucleus utag 31
red nucleus W19 spinal cord 39'l6idain rubrospinal tract wa3A4,
reticulospinal tract way vestibulospinal tract. Reticulospinal unaan reticular
formation "1y spinal cord &u vestibulospinal fin1ann vestibular nucleus ‘1
£l spinal cord ffuLagme



Ascending Tract

. 3 order neuron

1. Frombaody > VPL

Locate at: 2. From face > VPM
1. Spinal cord

2. Brainstem
- Gracile nu.
- Cuneaeﬂ

2nd order neuron .

Spinal and
brainstem level

1. Dorsal root g 3.
2. Sensory g.g. of = aniain.

1st order neuron

Assoc, Prof, Dr. Kanokporn Chayaburé kul [ 5

L5 BuNUMIUSEnsory system Audau

137151171 sensory system w3a adbending tract L}ﬂoaaﬂvz‘_"-_z Lo ﬁas;ﬁuﬁ'mfﬁ‘:
(conscious level) nu seeiunslaifas{non-conscious leve! wsa unconscious level

1. Sensory system Tususiai conssious level ifluarnudIadiidanfuidnldud Wulanan
suavival vinhildin warfaniianus@niiniuinnndaaiuidnasls dunasdfiauay
mnsyiuagaivinuuazaradidnivlazassme wasdunsauananuinaasmnstaulen
nszsurnnuasaluu

#u Sensory systemauitihconscious level dssaataanns synfadpse il neuron 3 6 (uas
sua Al neuron 1l 15-order neuron, 2" ardepneuron way 3™ order neuron Aaudulids
Brodmann's area 212 w3a postcentral gyras wiaundndiantledn primary somesthetic area
229 cerebral cortex Simiuanugan W9l #xanA primary sensory w3a primary somesthetic
area

1.1 Tae neyron & “wils” snazasi dorsal root ganglion E_’l"m‘nug"é'nﬁ%'um“'m'lLﬂummg’é‘n
ol (general sensaiicn) wziu 7au Liu 13y 1he dulaEwn dul@asig (crude touch)
Judauilng uspnawu (pressurepavdugsiviau (Zvibration) uag two-point discrimination
(gn']Hm 2TOVIRTUEAMATEAUNATAUNITANGAU 2 30 lainfinannnisaseauuain 2 3a'ld) dn
aunfleiiilu general sensation Aa n1s¥uFsnunlsnastiasa (position sense wia
proprioception sense)

- &% neuron fusn 'zsaamwfﬁnﬁi‘nL@jyﬁti‘»]ummfﬁ_nmn‘imaﬁw neuron éusnayldag
sensory gangh.gn uavidullszEmMauaR i llg brainstem iy q e neuron sausnay
agn gan%hon 9 gg. Wyazilunguuas neuron Mag peripheral 4a9319a18 &1u neuron M

favazalu brainstem Auaiusanaazagn spinal cord fi'le

- & W31 neuron 6 LL'mmad_mjufﬁnﬁ-Ymﬁ'lmLi‘Jumwﬁﬂmnmmmﬁ’ﬂﬂ neuron MILINAL
llagn dorsal root ganglia @ neuron daviaasataaraly spinal cord wia medulla

- Neuron 677 “aag” Undiazaglu central nervous system Tasdiuagfuinilu sepsation
modality az'ls uslasudnnisual adlu sensation Tuseuy conscious level 1ﬂgi‘in'|'s
synapse fiu neuron @M “&a9” flu LT fibers cross ldvasafiusinu Ausduisudinsysu
L2"u 19 sensory modality axfinns synapse # posterior gray horn Tususiu spinal
cord t2fu pajn & temperature, crude touch 119 sensory modality a1l synapse 1 neuron
61 “da9” M medulla vhu pressure vibration (wsedudgiiau) wae two-point discrimination
auawnsi close medulla

Y « » od H a
&u Neuron 69l “xnu” Adeatilu central nervous system 1eaiAaunn sensory



modality avfl neuron 7 “@w” Aa 3 order neuron Aaumnn sense atj

7l thalamus BnLIU sensory NNyN Wia olfaction Suisier vilig 31

order neuron atjvi thalamus Vimdauas sense Miflu conscious level
azgiaadl neuron ¢171 3 agl thalamus

2. In-conscious level iflunuiAnfisuienlulus) Widellulanaiauaslvg
wsiagldAahuduquasanasiaiy a13a¢ U brainstem w3a cerebellum

TaqussaerAaluaniwhenmaiivinsaudusinsesuiiinmm Taads i
Huasddusuuudn Tulé



Pain & temperature

Lateral Spinothalamic Tract

‘ Dorsal root g.g. ‘ Lt.

!

[Substantia gelatinosa ‘ Lt.

Intralaminar,
posterior and

P gray matter
X Anterior white commissure

/\

‘Lateral spinothalamic tract ‘ Rt.

|

[Ventral posterior of thalamus} Rt. cervicalovel

mediodorsal groups
of thalamic nuclei

>
Periaqueductal

Postcentral

%K ?foyms

. Ventral posterior
nucleus of thalamus

Spinal

lemniscus

\H‘“"-a. Pantina reticular

tformation

Medullary relicular
formation

Spinothalamic
tract

. Ventral white

l Thoracic e/‘el } JJ!. commissure
Ty
Lumbosacral ! _\Ir’:
Postcentral gyrus | Rt eve <
Agsor Praf O Ksnnkpor Chayabura il e =

nauﬁu‘uamnmu lateral spincthaiamic tract i@ndat riaaiuinlazag
brainstem ¢4y lateral spinathilamic tract as¥e 3u38n pain and
temperature 3NANAAKHITPLRTALUN synapse, 1Lt heuron eT';LLinm dorsal root
ganglia uaiundy sping! cord 11 synanse Al neuron fhisastl substantia
gelatinosa 7 posteriorgray horn uas spina!-cord Wla synapse L&5auan
Antumungazlyi fibars cross "lﬂri‘lomso Surthulaanauvi cross av cross aglu
anterior white commissure "llagf latzral white column a9 spinal cord ¢9&n
diufly lateral spivothalamic tract (a2 e urlBasgaude thalamus Taeazl
synapse ffu Ventral posterior 229 thalamus usighaztvaeliv&nAalud VPL
2av thalamus ffutas a1n thalanyus Azl fibers S9sia‘ll cerebral cortex #3a
postcentral gyrus w3a prifnary somesthtic area w3a area 312 929 azuiuin
lateral spinothalamic tract 12a191u39 azdesinuzinlally medulla 6y pons Wy
midbrain uvAr aauIu medulla azkrulszaIUNART9 siuKLgaaY lateral
spinothalamic tract a1aazsneAul@niian sunisataay shift 1uiing ssuinetiag
Tu medulla a1 collateral branch 1191 medullary reticular formation 5¥1319
‘“Jaaq‘tu pons Azl collateral branch 117 pontine reticular formation 51719
59ty mldbram AW collateral branch a9 periaqueductal gray saeuzay
wgAuiwaniifanuadadinels Tussuy reticular formation Wfluszau
arousing system 2assn9nefifia nszulvsaniadudagiaua

NUMUAUSnas ah29uu

&"wiu lateral spinothalamic tract dotla lateral stw‘"aqlu lateral white
column uaziuauaIn spinal cord luUun thalamus $9'ld@%ia7n lateral
spinothalamic tract
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ercend In anterdie gpinethalamic

i tract 19asnmiiae ventral spinothalamic fract w3a anterior spinothalamic
tract o crude touch uae pressure aaiskin dulald cerebral cortex Tae
11 synapse . first order neuron 7 devsai root ganglion wag 1i synapse ffu
second order neuvon  nucleus propricus 2av spinal cord #%a dorsal gray
horn utag 1ia synapse ua? auniguaiusay aslu fiber cross ludvasodu
1) ua? ascend fu'lal WfiasanrEa3n anterior spinothalamic tract u&ma .
tract lavitavivduain anterior.white column uav spinal cord ua? ascend 4iu
1daunse*ed thalamus (Waziidn 1 sau) aan VPL 2a9 thalamus (neuron 611
3 ) fiaxl fiber ascend fuliazvies area 312 wtuiiendu Goilu primary

somesthetic area wia‘pest central gyrus uag cerebral cortex tWalduilana
sialal

***gau¥u anterior white commissure 1ilu white matter fagj wihsiaduiidiay
ATINRUaYET “H” uav gray matter uav spinal cord
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Tract sin'l§li3un31 dorsal columis Ferlsenausiae Fasciculus gracilis
Fasciculus cuneatus 1aa F, graclis avat medial ket F. cuneatus avagj lateral
aann ‘impﬁ F. gracilis agfienug&nunanns<eiy sacral level lumbar uay .
thoracic slsug T12, T14, 710, T9, T8, T7 T6auunde T6 navNNUUANNIRATN
FIuINANsEAY TS Fuinfieseiu Cervical Suianusuny F. cuneatus fuda
F. gracilis as¥uarugdneousiseau sacrailevel audiasediu T6 uas F. cuneatus
agduanuganeoiia 15 fesediu cervicailevel uavnveat lateral sia F. gracilis
HuLag sense 731211 propriocestion (3a joint sense), 2-points
discrimination, vibration, presstreiat fine touch uannfiiuiiuazasia 1ald
cerebral cortex 1aeay synanse i first order neuron 1 dorsal root ganglion
Lﬂaﬁoﬁum’mma")ﬁagmtﬁ‘.« ioer 1aeaz'lai synapse 7 2" order neuron u
spinal cord i fiber fuazsiuTInAut9 dorsal white column 2as spinal cord
shudulnuninannaufazaiinagfeata ulunag spinal cord &udulnul
whanfau Aaganin wunnaufazagde medial Ruauinusuinannsedu
geduilanan'lildang dulwubvatgoffoat lateral aanudans F. gracilis 2z
agj medial F. cuneatus avagj lateral uagsaufuit dorsal column 2a9 spinal
cord ud? ascend Fuludy close medulta 11 synapse ffu neuron a7 2 faag
Hoidienduuzaz asulavideld synapse fiu second order neuron fiber Advat
doifiendufuisu sense 1 aunsyiy ascend Fulalés close medulla 'l
synapse fiu second order neuron 1aefi Fasciculus gracilis a1l synapse fu
gracile nucleus ua¥ Fasciculus cuneatus a¢'ld synapse fu cuneate nucleus
iag lateral n31 dovivgillu 27 order neuron wav F. gracilis wae F. cuneatus
1ae gracile nu. wflu 27 order neuron uav F. gracilis uaz cuneate nu. 2" order



neuron uav F. cuneatus wiagarniilu conscious pathway uia synapse Ay
neuron fhisasuaravdoar1duluiilu medial lemniscus mauti cross ifuay
Cross ‘Somnmu dorsal unfleeu ventral cross siassauniinsiavda dorsal N3
pyramid huiag asefl cross 1danin _sensory decussation 13a decussation
of medial lemniscus wa cross LaEaficoa iy medial lemniscus u&? ascend
fiulw neuron ¢ 3 Wia 3" order neuron 7l thalamus fiauviazedului
postcentral gyrus ua9 cerebral cortex ¥3a area 312 w3a primary somesthetic
area iawdanaiiuag

dnduniloAifiaain gracile nu. fu cuneate nu. mauMiule cross uHvAsIY
iutiuaniy fiver Aldsqatin18lu medulla Feen fiber Aidvqtiin internal
arcuate fiber

(wanumudhdn 1 sauflunisaqy)
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Dorsal column — Gracile Cuneate
(touch, pressure, fasciculus fasciculus
vibration,
joint position) s U'Tc

Lateral

spinothalamic
tract -

(pain,
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awilugey dorsal column ANNMKERUIVUAY spinalcord dufida fasciculus
gracilis Wwae fasciculas cunsatus dauflu tract e )N38N proprioception, 2
points discrimination, vibration, pressure 1R vtvuarasa 11 synapse 7
first order neuron 7 ddrsal! root gg. Aauainiiazsu dorsal rootlet 1NAty
spinal cord fiatayaTi spinal cord aglaisins synapse iU nucleus 109 1u
posterior gray horn waagr 1 UNNEN posterior white column tael Tﬂﬂm'msﬁnm
FunnaN ¥AU sacrai level agtnunas 2o lugn LLEISG\'I!JG’I'JEIWJ’]!.Iﬁﬁﬂ'i«ﬁlJ
lumbar, thoracic &ia¢ s¢eu cervical adﬁazgqa‘ﬁum fiber Aay'la lateral aanun
Fan auglate msEeedwuudisani somatotopic pattern #5a lamination

uazlusuiifouans somatotopic pattern 2ay lateral spinothatlamic tract ffu
anterior spinal thalamic 1aauffy

Fusiaziily somatotropic 2av lateral spinothalamic tract Tusiagiiiuin sacral
level avaganouan uazausseeiu lumbar level thoracic W&IA cervical level
upper level ffizlal2n9Ty m'lﬂaan"l,ﬂmauan LfuLGi Uiy ventral
spinothalamic tract aaagf 2raadf wazdaanduuaniiuga

sutiauifly somatotropic 2a3 dorsal column /i lateral splnothalamlc tract fiu
ventral spinothalamic tract 1ws1¥3n fiber My Wldidnuuuasnatnseluf
6 Fuarfiduneiiviagdaau msdfdunmeridanut narduludeauas L2y
fi area maaauaamﬁ’mmw mLf[ummnummuaumaomns 61U neuron &4l ¢
neuron faffld¥uduanansesu Touanein drumn wiadu sacral level gn
nszeu wiadiu lumbar gansesiu neuron ffifuganseeiu avlseneg A1svsTy



Faosiuilu pattern athefiflunisirauasvinlvianacniusleain ﬁaﬂislei’uﬁar‘]
asaadiulvunasiene usnssduafialvuuzas iwsziufiiduneidasay

1ae1 S tiayunan sacral level, L eiaunann lumbar level, T tiaunain thoracic
level uay C giaunan cervical level
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85 slide favnyads sensory. system 3a sensery-tract iiflu unconscious
level 532 non-conscious leve!

Tract usninagyingiusandda Dorsal spinocerebellar tract daav¥umus&n
wiflauu F. gracilis tfiaisi F. gracilis 3gain sense wluwuy conscious level

Dorsal spinocerebetiar tract §u sensé.win proprioception, vibration uay 2
points discriminztjon 121114

WU receptor ua1 1l synapse 7'ddrsal root ganglion My neurons LA
wdoniniiu ifainlallu spinal eord ua?'lal synapse fu neuron @ 2 da
nucleus dorsalis of Clarke (C;Jark’s nucleus) w3ai3anandiaii nucleus
thoracicus 491196Matil base uav posterior gray horn 229 spinal cord by
\ienAufuledu stimulus 12l Axon 2@y nucleus dorsalis of Clarke GEERN
1lé posterolateral part 2129 lateral white column 2nawiienfufu stimulus 7
Fuizhun uardvadeduliaude medulla a3 posterior spinocerebellar tract
"3a dorsal spinocerebellar tract usiwa'lulfis medulla oblongata fibers ffufiaz
30l &9 cerebellum iwszn spinocerebellar fiugnein an spinal cord "4
cerebellum Awafv close medulla walsuiu inferior cerebellar peduncle
dorsal spinocerebellar iagndu nduanue1Uu inferior cerebellar
peduncle 11y cerebellum

wFonadnduniisfandean synapse i dorsal root gg. wa2'lulu spinal cord
wad'ldl synapse fu nucleus dorsalis of Clarke usi nucleus dorsalis of Clarke
Ardlolausiseiy C8-L3 wintlu &Huein L3 fida L4,L5, S1,2,3,4,5 157°id
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nucleus dorsalis of Clarke vinating'ls

fufdaldiduniouas F. gracilis fuiahanluseduaen uaun collect ms‘mﬁuﬂ
F. gracilis fiauugaz aglu F. gracilis ua? ascend fuan wadiosedu L3 iad
nucleus dorsalis of Clarke tafiaanain F. gracilis 41 synapse ffu nucleus
dorsalis of Clarke uaadaa ascend doandunilu dorsal spinocerebellar tract
fufifia proprioception sense wa joint sense si19q7anann S5,4,3,2,1, uay
L5, 4 il nucleus dorsalis of Clarke ffufi'lfu F. gracilis wafosuma L3
A1 nucleus dorsalis of Clarke ffufiaanan F. gracilis 11 synapse fiu nucleus
dorsalis of Clarke ua21vitilu dorsal spinocerebellar ug3 ascend ﬁu"l,ﬂr.lo
cerebellum # UMY inferior cerebellar peduncle 1ifin15 cross "Lldanseiu
guwniiflugne unconscious level
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Motor system flawaéie motor svstem azusisaaniiiy pyrarnidal system fu
extrapyramidal system Taed cerepral cortex duenurAnuaiAeusiedn 2 organs
#a basal ganglia fiu cerebelitim MagidnuLA924 1 motor system Pyramidal
motor system mufAu Veiuniai! movement &% E.drapyramidal motor system aauqu
involuntary movement 30 cerebral cortex £az1yi fiber 99177 basal gg. 1A basal
gg. Aaglvi fiber ndu'Av thalamus Aauaydiuiealii cerebral cortex Aag3oau loop atl
aenvll Audnauwnilodin cerebral cortex ayind fiber S93n7i pontine nuclei ann pontine
nuclei ARgW fiber. 39:0% cerebellum uae s7n cerebellum AL fiber 39navluli ,
thalamus wayam thialamus Aagli fiber st cerebral cortex Aasifludn loop wfle
Loop #11/59sinu basal gg. fiasizania stabilizing circuit of basal gg. &u Loop 11139
WU cerebellum fAagi3enin stabilizingcircuit of cerebellum agt unfAaunaviaing
cerebral cortex Huavanglilnu thatamus nau thalamus wWEsuleAuiaua9
cerebral cortex dlvarnaesudysa sensation vi3a motor Waviang cerebral cortex
AWHPIUWILT thalamus Aau i1 thalamus AagfludAuaniasin sense azlsnisay
Wi luuuas cerebral cortex futaguae oduLiialilfiv cerebral cortex Cerebral
cortex NagliludFuMsaINULAY ¥l neurons Busiuaanann motor cortex 229 N
Tueasmsaan synapse fiu motor nuclei M1u spinal cord uas motor cranial nuclei i
vlu motoruay cranial nerve viauane % motor neuron 1y spinal cord #avann
synapse il anterior gray horn 1u spinal cord fiaz14 fiber 39'l1# target organs iae
Taenseinabifinsuag'ly synapse Wilvudn duetfudrdsaanuiann cerebral cortex ay
fims synapse dagaseilvinlvdnderiaanin fieudwizsanyaoge Jovinlvidndotiily
Aduuuu voluntary control #amuqudsnisilAnnsuadalaseladsisau dotiug
ineNuEanaLAatiulussuy pyramidal system fiavaninsa trace ndu'lillein duna
ravanuiemainiiaale deomaisedniuasdas@neigunmioduuas pyramidal
system stwazﬂﬂﬂ'{,-ﬂﬂiﬁﬂﬁﬂ’tumﬁﬁaf{iumLLﬂawaoymi‘?amwmaTsm"lsf &n fiber
7M39a1n cerebral cortex 3917 spinal cord wiamsyunyi motor nuclei WsanduIn
pyramidal system enagu¥i spinal cord 15BaniuIn corticospinal tract €1 39059411
motor nuclei uav cranial nerve 153Tudunin corticobulbar tract fidn19aswils Mty
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involuntary movement extrapyramidal system

tHunis move ﬁusw“lnjmu’lsﬂmuﬂn”l,ﬁ azdl neuron Buusnanaazaanain
cerebral cortex iflaufiu 5zn3197i39'lul basal gangglia Aatfidunfledindu
cerebral cortex u,m"ﬁmamuﬂ"l,ﬂﬁo basal gg. u&? hindu cerebral cortex
windudean synapse i motor nuclei Matilu brainstem wiudendu druuag
cerebral cortex 7 fiber ¥ cerebellum Taan1u pons ‘%l cerebellum
uauag cerebellum AlaiSendu'lalvi cerebral cortex ndu3aunii nuclei Tu
brainstem 31 nucleus 1u brainstem Azl fiber 8917l spinal cord uaafiays
fiber U&IUATN cerebral cortex 11 synapse 7 nucleus tu brainstem wa?
nucleus 1u brainstem Lﬂuammumtﬁm‘lﬁddmﬁdmﬁ spinal cord w&231n
spinal cord Agee&suntl striated muscle nisfsulai synapse Taeass finng
synapse “a18 A¥InI1azunde spinal cord a1aaylal neuron 1u cerebellum 1u
basal gg. wauseeiuniazunéiv spinal cord 31nATS synapse “a1BA3Y LAY
1381 axon avaantiszéiu spinal cord Aaan'luaisazuaty q sesiupay spinal
cord Yinlvigunsamuauadiiaaeldnatassdunsan 9 Auuasiiiosone
Johbianaanudnsazastulunsdamsludatandudadsasnisle
fotiuszul extrapyramidal systent fgiflunisvinoiunuylddwisianzassia
ﬂa’wLﬁaﬁm‘lmﬂwﬁow‘sana"juxﬁw.sx_:.lmnawﬁa Sufiauflunismiuaunisriney
WL involuntary control slytiug iAnanuidavwaicdulussuy extrapyramidal
system Aauldazlidludunwia waerfins&avnaduie extrapyramidal system

Aula mmmﬁau”tmswn i@'® ue movementiaanluarliausan asuan
289 ‘Lifulvia uardonsgnisiadaulmarlicmooth uzay

da. faghigase trace ndu'lllsdn duparasanuiemainiianlea
grfimsidanizdu pyramidal system eu'laasiiudunie



Motor Pathway l

'__-_[_)e_scending Pathways

pyramidal extra-pyramidal

|corticosp|no| | ‘rubrospinal
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anterior vestibulospinal

reticulospinal
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ﬁm@ motor pathway Miuiuagu cross section aa9eninal cord Tract ils1ng
flaaeazidly pyramidal pafhv\a\ fleannazily extrapyram|dal system
pyramidal system fiLfi valuniary motor controhLdu lateral corticospinal tracts
ua¥ anterior corticospinaitracts &dufifa lateral corticospinal tract fifiendia
anterior corticospinal tracts fia tract Miazwslusedudd spinal cord ) eazuang
agjnvsuzie

& U extrapyramiaal pathway #3a involuntary control 12iu rubrospinal tract,
tectospinal tract, vestibulospinal trast, reticulospinal tract usae u slide

1u slide &du ugnvs UMz ua9 lateral corticospinal tract a¢j#l lateral
white column uav spinal cord (mtﬂusuﬁu brainstem a&wu corticobulbar
fibers tflu pyramidal tract) &u ﬁzsful.ﬁn‘]ﬁagﬁ anterior white column éa
anterior corticospinal tract asefiugas

&u involuntary motor control #3a extrapyramidal system fimauas wiad
uAInSIEl Faddlusinunuouas rubrospinal tract xnann red nucleus aay
midbrain 89311 spinal cord ﬁa"l.m“ﬁm‘l rubrospinal tract, FIURMILERY

s uay tectospinal tract 7inann tectum w29 midbrain 116 spinal cord,
Suuyuaavsinlvnad vestibulospinal tract 11ann vestibular nucleus ﬂaq'tu
pons &7Ua19 uay medulla &Huuu a9uf spinal cord §9'lddatn .
vestibulospinal , uaz&itienuany siunlsuay reticulospinal tract (Miunann
reticular formation a1n medulla, pons, midbrain adu1£y spinal cord Fufiiilu
tectospinal, ufiiilu vestibulospinal , sufiiflu reticulospinal
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Pyraminal tract n&n#aen Wiviumufa corticospinal tract i voluntary
motor control Taadl neuron ﬁomuaqﬂ cefetral cortex NN&uantl spinal cord
49'61ia71 corticospinal tract mautiescy’ifio medulla 326y pyramidal
decussation %32 twotor decussation asuanaaniilu 2 tracts fa lateral
corticospinal trast wag anterior coricospinal tract annflurAs 37 neuron ﬁau
U cerebral Gertex arSaavunnILcrus cerebri 1a9 midbrain W u basilar part
a9 ponsiu pyramid uad rmeaulla wazavufiv pyramidal decussation a59fl
fazupnazniilu 2 tracts treci Aiuenaantyl cross Waldensouau lalefosni
lateral white collumn ua¢ spiial cord 49'lsiia7 lateral corticospinal tract 8n
fiber gyuvan Al cross ﬂom‘iomaqaﬂlu splnal cord 1u ventral part aav
spinal cord Sottaianterior corticospinal tract #3a ventral corticospinal tract
HuLav

Corticospinal tract #ifisiurinflan1ain cerebral cortex Tugiu precentral gyrus,
postcentral gyrus, and supplementary motor cortex waslu fiber av'ly
synapse 1 anterior horn cell of spinal cord iy corticospinal tract

dhfimademefunalarinamiiludumenas tract fazhviiAadudumwe
afodindu

Corticospinal tract ¥fa 2 tracts 2zl synapse i neuron tract S9ati19dl ffa
lateral corticospinal tract fifa anterior corticospinal tract lateral corticospinal
tract u cross ua? 1 ﬂ%‘o natavdeliiduenauda fiber W lateral
corticospinal tract az3euansaanui uaun synapse Au neuron Tu anterior



horn cell #ayg spinal cord #3a motor neuron 1u anterior horn cell uav spinal
cord ua¥ axon uav neuron tu anterior horn cell uay spinal cord il fiber
aanlaiflu spinal nerve 1flu motor root lifenauifiausrdon1sldw naudla
ving1u neuron way anterior gray horn uav spinal cord il lower motor
neuron &Ju neuron Mativ cerebral cortex fiadnilu upper motor neuron ¢
L&aunadious neuron u cerebral cortex 57uf9 axon waauunauﬁuuav
synapse fu anterior horn cell 1u spinal cord Wauuafl anLutaou 61
W@enaludumifl a3 iy upper motor neuron lesion

fudovmadous neuron 1u anterior gray horn 2ay spinal cord uazsINEY
spinal nerve 11 douaitiluduin wEannmsdawauwuudiia lower motor
neuron lesion
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Lateral Corticospinal Tract

Cerebral cortex | Rt.

l Internal capsule

Ca A ey (han =)

Basis pedunculi of midbrain |Rt.

1

Basal part of pons |Rt.

4

Pyramid of medulla |Rt. A S

= Lnnont! ec‘)n
Savdm purton of s

70-90% ><. Pyramidal decussation

Lateral corticospinal 'rrac1
Left side
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Spinal cord

VPN W comvras 48

fis1ung tract Milu veluntary motor control‘trzct wsnfigdeuddia lateral
corticospinal tract

Slide iiisnuguasiiuaag latera! corticospinal tract 1aans9

#11isu latera! corticospinal Tract faaiusiuuain pyramidal cell 'ﬂoaﬂ'tu
motor area LRYUIIAIUUAY sensory area Tu cerebral cortex39avIniivEanque
e S9sidniternal capsule @11 crus cerebri 229 midbrain WU basilar part
229 pons WU pyramid KRR sU&@IUR9Ra9 pyramid uaraziinis decussate 7
3nATN pyramidal decussation Tusysiu closed medulla frudwgauag close
medulla Mazsialasrinal cord fibers uav corticospinal tract i dunfla
Useunen 70-90% wav corticospinal tract cross wiensautn wagil lateral
white column 229 spinal cord §9'l6da3n lateral corticospinal tract tudadn 10-

30% vl variation lai cross “lalffonsefuainu u"ﬁ?nmﬂﬁm’iaaa‘lmiam U5
uaglu anterior white column uay spinal cord asofilB3anituin anterior
corticospinal tract flaazlsdwadolu slide sialy

131119059 lateral corticospinal tract Lateral corticospinal tract uu natagiy
davnannflatiufiazaanann lateral corticospinal tract 1 fiber S9aanun w1
synapse fiu motor neuron Tu anterior gray horn 2av spinal cord 2M9LA LAY
anify anterior gray horn motor neuron fiasTu axon wia fiber aanunelui
nauila viaselUn target ﬁuumaomsaumnﬂumaﬁoms’mm\nu

ating'l3fimu lateral corticospinal tract azldmuaunauiiiagiudarauas
extremities ¥iauuu Asasnsvinuiandanlsndaun iwsnzsdasmiua



n;msv]wmﬁm’ao'tﬂ e uaranuzhung Tunsvinouilu skill movement (wa
alanumudn 1 sau)

gothugflafinsuvnaviusie spinal nerve aulafiauiluduwie Aazide
nauLtiavitanodindu lesion wiaide lateral corticospinal tract Magiszdu
spinal cord au'lafdeviaduwiadaidendu lesion

dofenfurilfavne usidw&ad corticospinal tract Aaufay cross ns9
pyramidal decussation mm's‘uaaﬂ‘u‘lmﬁaztﬂuﬁnwm'ﬁnﬁamsoﬂmﬁn lesion
aggiady fdasua dude corticospinal tract nautiay cross A59 pyramidal
decussation mmﬁ‘uaamu"lmna%&umaﬂaﬂnmmlaaswmu Aatfluduwindn
ahuviedin éi&e lateral corticospinal tract uﬁamnmﬁmi cross W& Uy
WReadnaha auldfanduduwswauandnane dadeidiarsu lesion
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Anterior corticospinal tract -

Cerebral cortex

Internal
capsule

1 Internal capsule
Basis pedunculi of midbrain

!

Basal part of pons
Lateral
l cortlcospinal

tract
Pyramid of medulla

Medulla

___ Anterlor
cortlcospinal tract

Lower motor ___
neurone

10-30% l Ventral corticospinal tract

Spinal cord ® terminate at the anterior
horn cell (C-L1).
Cross midline at spinal level ® contielaxial muscles.
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Lﬂaﬁmq lateral corticaspinal tract udasia’1!Asng anterior corticospinal tract
s anterior corticosniral tract uat laterai corticospinal tract fufianiusiu
Wiedu da cerebiatcortex uiilu corticaspinal tract AauuaAaauandiy
lateral ffu anteriorsorticospinal tract €7 cross @59 pyramidal decussation f
vl lateral cortieospinal tract 67"l "eross fitilu anterior corticospinal tract
HuLag

Anterior Corticospinal Tract fiaaisusiuaas tract fanann pyramidal cell Tu
cerebral cortex \fia%9avusiaa pyramidal decussation 229 medulla livian
fanfiaulu lateral rorticospinal tract we f|bersmmﬁmaommoq av'lilagi
anterior white columiy 2av spinal cord ﬁa"l,ﬂ'ﬁ‘a'n ventral m‘a anterior
corticospinal tract mauﬁ"l,:u Ccross Lmna'\a.,”Lﬂtﬁmnmmﬁaa“ cross A9
asAutL naustdulnuriagllifaenarutia fag cross Ands lusedutiu Tae
cross ua?az'll synapse fiu neuron tu anterior horn cell Waejdrumedial part
a9 anterior horn cell wvauiae medial part of alpha motor neuron 2as
spinal cord 7atj1u anterior gray horn iy a1 axon "LﬂLﬁﬂaﬂmmﬁa axial
muscle 3a “lﬂmuﬂumsvhmuﬂaana'nmﬂaahsh wsanmmﬁaununmwaa
TI9N"E Lma.,‘lﬂmuqnnmuLﬁaununmo'ﬂaaswmn demsofududu tract 1y
WNEAIININ anterior corticospinal tract L'Jmau"l,:.ltﬁmnmmﬁasuﬁn"muimuﬁ
3z cross lUflonsufudy spinal cord Asedrusiuuall synapse fu neuron
289 anterior gray horn Watifin medial 129 anterior gray horn aasflynsefu
2y waldEaenadla axial ademseduanudy anterior corticospinal tract
gaviheudiAlldedonseriuiiuias sulaiinazflu lateral corticospinal tract



w3a anterior corticospinal tract 87%¥u anterior corticospinal tract azfin1s
synapse 5¢61U cervical aufiosueiu L1 wihrihuwsizaz & sonaadadiu axial
muscle mfm L1 a9'ldag'laifi axial muscle $9'11ifinNs terminate ‘tuiuﬁnﬁm

A1 L1 sndn L2 ae'ldfiaz'laifl anterior corticospinal tract uah (wadhia
nunudn 1 sau)
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Taseiculus interfiseiculacis
Darsolaternl tract of Lissauer

Fasciculus proprius
Medial Jongitudinal
fascicubis,

Lateral corticospinal A
ract

Rubronpi-f §
nal tract

Medullary retics
paoa
ulowpinal fract Ventral coni

cospinal fric

Yeutihulapinal tract -
Pontine reticulospinal - Tectmpinal tract

- Fasciculus gracilis

/ Fasciculus
cuneatus

Lateral
corticospinal

tract
Spinoti.2hmic
oot

83U lateral corticostinal tract uia39asat? spinal cord 11 synapse fiu
motor neuron/tu.lateral part uav anterior gray horn 2av spinal cord 2119
denfueuniu Sudfidmsududfdadondu auaw

fu anterioficorticospinal trast x lafeasundiv anterior white commissure a9
spinal cord &y W fibers cross-Tudvnsefiuu ladeszsuriazaanlihies ua
aan'll &ynapse fu motor ricuron viatjlu medial part 19 anterior gray horn
229 spinal cord MU JavsnwenauI eI ULU

Tract 6199 flaaan’iad spinal cord azfinsdaediasunatnefuuuuny (pattern)
w¥al3uni1 somatotopic pattern 1auvi sacral level azatjuande 1flu S lduwilu
Lflu TfluC Taa

S fifia Sacral level

L Ada Lumbar level

T fifia Thoracic level

C fifia Cervical level
asEevnuuiiizanitnsdeesuuusl somatotopic pattern

daifu fibers druiat medial part 229 lateral corticospinal tract ffuazliaunu
nauiiatusduuuquasihivne wunaiadia upper limb wardiu fibers vatj
lateral part 2@y lateral corticospinal tract agluauquaiuavquanIn ey



na"ml,ﬁa lower limbs 8n1euy somatotopic pattern uay lateral spinothalamic
tract AU pain & temperature azfi pattern asufu pattern uay lateral
corticospinal tract fifia cervical atf medial ua3f thoracic lumbar sacral ae
lateral &6

87U somatotopic pattern aas Fasciculus gracilis way Fasciculus cuneatus $i
sotl athatiuanii F. gracilis av3u sense fousiszéusauateg sacral lumbar
aufiy thoracic 7 T6 wgvaintfuain T5 duly T5 T4 T3 T2 T1 C1,2,3,4,5 Aas
$u2hun accumulate @ Fasciculus cuneatus

fratfu somatotopic pattern uay dorsal column fifia sacral level atgjBalugn s
aanunAa lumbar ‘& lateral aanunfidia thoracic uafi cervical asi lateral gn
folagedunnAazag lateral aanu3ang

"I,a'ﬁ"umrs;gmwuwzjwmo anterior gray horn 21a9 spinal cord #1flu motor azitiu
JuaunaaItuaragdn medial 83U lateral. aanlyl Aavay lateral aan'll
\3ae9 axilu lateral corticospinal tract 7isi-synapse w3ax terminate 7 lateral
part 229 anterior gray horn uas spinal corc Az synapse fiu neuron Maz'll
\&nenaaiiawuuan @ anterior coriicspinal tract Atu fiber cross ‘laléls
aseduufiag synapse ffu neuron Maitj.medial part ua9 aitarior horn cell fi
1l synapse fu neuron MiazluiAneaxial muscle wianasuidaununaiatiuiag
MUAN
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Primary motor area (area 4)
or precentral gyrus

Vfuf?(m) Homonculus’s pattern

Face representation at the
porimary motor area is the
-originated area of

Corticobulbar or
T ‘ Corticonuclear tract

\
.‘
. N .”"J  12m 17
‘Bn'rn(‘oﬂnrﬂm_rm": -at

Slide flazu&my Homoncults pattern 7 cereliral cortex Yo Homonculus 7
U sensory way moto) ugAy daaraandrnis ua slide diazyaiis

s
Homonculus AzuSlw motor

Slide flazuany diagram vasaaidssiuzas corticospinal tract Aunaan primary
motor area {Brodmann’s area 4 w3a precentral gyrus) Tu cerebral cortex viu
NN ﬂﬁm“:z,..'tamﬁmuﬂnmsmcmﬁaonaﬁmﬁmwiazmuﬂaaiwamnﬁﬁmmu
uaziilu-nattern udITIUTIUETENININY internal capsule a9'lug brainstem
WRY spinai cord MNA61!

1u precentral gyrus 11451 neuron ﬁfmwwmmzalom'amsmnﬂumsvhmuﬂao
aduladiusnez@isivnsadtaflunuuunudanii Homonculus pattern
mugleas At medial side a9 precentral gyrus a¢fl neurons Al
fibers avluauaunauiianasn wia lower limbs &9 lateral surface 29
precentral gyrus l83NUURIAIAIU

trunk Aaazlumuaunaruifladnd uazusue arm agldamuauaaitauay
waz hand Aalmuaunafafauasihfase vinauwnarfaaduyadudu
a9 corticospinal tract 3399 corticospinal tract avfiaaliueuann precentral
gyrus doifly area 6, primary motor area daufly area 4 = 30%, area 6 = 30%
wd2fi somatosensory area wWia primary sensory area §n 40% ug 49araIu
tflu corticospinal tract

sau face, tongue uat larynx azldauaundiandatumi, ndudaduuaz
naiandasdog Taelilillugaisusiuuag corticobulbar tract #iazluf fibers
7 brainstem waz'lil synapse 7 motor nuclei 22y cranial nerve 6199 tafuen’l



ﬂ'J]JﬂNﬂEﬁ!JLﬁaﬁvu corticobulbar flay synapse 7 hypoglossal nucleus gflu
aaaialumin corticobulbar ifaglal synapse W facial nucleus uaza'lyl
muaunauiainaangnen corticobulbar fiaglil synapse # nucleus 1as
cranial nerve Fj‘t?i I, 1v, uag Vi
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= Corticobulbar
Primary motor cortex
(Face representation) fradt
N CN III
Corticobulbar or ———— CNIV
Corticonuclear Prialin || o~ S
pyvamidl] tract AR 0P, C\' v
CNIV
CN Xll~=mm CN VI
P — e | Medulla
Motor nuclei of cranial n. A“:"i‘:.""c‘”o::;:;n;l’w By ONIX
- CN I, IV - midbrain 4 ) CNX
- CN V, |V, vil > pons Cateral corticospinal l'rm:t.j-’; . e
- CNIX, X, XI, Xil SRLEASN . droar
> medulla WAL=

Corticobulbar Tract 432 Corticonuclear Triact azfigaiduauuad tract fiun
21n pyramidal cell 1%cerebral cortex asseuimIuauAaudalumin a1
Homonculus pattern wajeuifivusniar.-metor nuclei uav cranial nerve whnes
Tnanse el pyramidal system it Tae'lifinng synapse A'lvunau
vduLiiefiu cedticospinal tract

Corticobulbas tract aswanaanus synapse fiu cranial motor nuclei 6invq Tu
brainstem” kel fibers Aaanur4ii¥a7 cross uaz'ld cross lalfonsoiuzing uaaun
synapse i cranial nuclei paase wazly fibers Wiy motor fibers uav cranial
nerve usazaaanly iy asaiiflad move eye ball &a CN 11, IV, VI, 614l
motor nuclej aavnauifleudgasdminuia facial expression iag'luiA CN VII, €7
Tldonaruiialidilleswwaiuaau wia soft palate, wia'luv mavaa w3a pharynx
warndande Afataynx alddnsendamarfifazlald CN X, X, X1 dodda
nucleus of ambiguus futas uay drlinauiadufaz i hypoglossal
nucleus 2a3y CN XIi

&% neuron 1u cerebral cortex 7uflu neuron siurdfianuag viv 2 tracts
fona fa 3ty upper motor neuron

fu corticospinal tract — motor neuron 1u anterior horn cell aav spinal cord
faiilu lower motor neuron

WAy corticobulbar tract - motor cranial nuclei 61199 1u brainstem @avilu lower
motor neuron

dfinmsidameafiadudu upper motor neuron way fibers a9 upper motor
neuron &ia3ntilu upper motor neuron lesion



ffinnsiameaiadudiu lower motor neuron wae fibers 21a9 lower motor
neuron fia71flu lower motor neuron lesion

Hypoglossal nucleus, nucleus of ambiguus wa¥ lower part 2a9 vestibular
nucleus atjTugiuuay medulla

Lower part of vestibular nucleus, trigeminal nucleus, facial nucleus, abducent
nucleus atTugiuuag Pons

Trochlear nucleus, oculomotor nucleus atTugiuuad midbrain

- NAMWULAL aziiundlal oculomotor nu., trochlear nu.y cranial n. q'ﬁ 5)
A7l 6 audl fiber Watd cross uae i cross s cranial nu. g7 7 audl fiber ot
cross wae'li cross iuilaudu duuﬁﬁﬁo cross wag'li cross Aa'ld upper face
guvl cross atinafienddatlyl nu. Aldaiuau lower face ugdy 6111l Cranial
nu. aﬁ IX, X, XI fifivfs cross uavlai cross dm'ﬂ‘lﬂm hypoglossal nu. #3a CN
XIl fis cross uag'ly cross mfiauﬁu uadud cross atdifienda 1
aaafafidly ‘genioglossus uaedil cross laldansefutusae é’ouumtﬁumu
Aaude fiber Al genioglossus m. 1t ganicglossus m. Huilu muscle 74
\fu mass tnainasdiu dotfudide genioglogsus m. AarlvduiuuwuasliiAe
\flu hypotrophy
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 Autonomic system

Pyramidal
syste:

pepdicesping| geacaidandle i gz?;zstmhggghetic -Brainstem
- Corticbulbar - Cerebellum 1 visceral

2. secretion

b e

2N

Assoc. Prof, Dr. Kanak oy Chajaburakul ®ize:

Motor system uanannazusenav’luehe pyramidal way extrapyramidal
systems ua3 dufisvanautonomic system way reflex 8n 1aa autonomic
Usenauala sympathetic wae parasympatietic nervous systems au reflex
Usenauee reflex s¥6iu spinal cord Al brainstem reflex Tnad@Aa fusssuy
pyramidal system Lmﬁuﬂtﬂu voluntary control Awdaszuududn 3 szuu iy
involuntary,ceatrol anus wa ';:unﬂ'sua‘mﬁ‘lﬂtﬁuaﬂmmﬂaﬁﬂmm“
nmmﬂam‘l».a uilu involuntary, control wintiu drunarufaane anse
AMUuANTATIE voluntary wa* irvoluntary control

doTaulnfinauifiaane (striated muscle) uuquqnmuﬂuimu ﬁasuuu
pyramidal system, extrapyramidal system uag reflex ﬁouulumoﬂ%‘o
pyramidal system (voluntary control) ﬁﬂauﬂumsmmuwaonmmﬁamr.l
melddauadala avaunsalududo extrapyramldal system #3a reflex 31U
agjuand1unadala (involuntary control) 16 fiuniuneAuIN dndwauag
voluntary control azinflanindnswauas involuntary control saunaradiacey
(smooth muscle) avgnMUANAIELITTUL autonomic nervous system aendLGen
frunlatuuanainazgnaiuaualIaszuy autonomic nervous system w3l
ﬁnsuuuuﬁa‘tumsmnﬂumiﬁuﬁmaonmmﬁaﬁﬂaﬁa Wlaavdl pace maker
dodiainilu enteric nervous system fludiaruaummaduasnauiiamia
Lmﬁomu’tummmﬁwaom’taqnmuﬂumusuunﬂsummé’m‘iyummﬂuﬁomum
wiat ldmumnumnIneaNaY activity 229519078 . auETiug



Tel - Cerebrum (includes cerebral cortex, white matter,
L basal nuclei)
Forebraln
o ohal Diencephalon (thal hypothal epithal
[Midbrain Mesencephal Midbrin (part of brainstem)
Metencephalon ————————Pons (part of brainstem), cerebellum
Hindbraln <
Myel phal Medulla oblongata (part of bral )
Cerebrum Diencephalon:
Mesencephalon Hypaothalamus
Metencephalon
Midbrain Thalamus
- Pineal gland
Hindbrain Diencephalon e Myslencephalon {part ofgepilhalamus)
.y / ) ;
== (\/7 e ANV £ ? Brainstem:
L‘_\I‘? f & = = A N :Ildbrain
_— Spinzicaid Ptk = ol
Forebrain  “—— / /"’(‘ s \T ;;:‘;ary r"‘m‘,'-'? Medulla
Telencephalon F y . E ablongata
Spinal cord Cerebellum
Central canal
{a) Embryo at 1 month (b) Embryo at 5 weeks {c) Adutt
Assoc. Prof, Dr. Kanokporn Chayabura wl o Mg ] -

auaoama‘%mmmnﬂ‘%anumao neural tube Taensuusa-neural tube 3¢ form 3
vesicles nau éatilu forebrain,.midbrain, way hindbrian

anntiufanasaniiu Svesicies da forebrainasuginaaniiiy telencephalon fiu
diencephalon &yu midbratn aziilu mesencephalon atvatfia) wazgnavine
hindbrain agwanaaaiilu'metencephalon fu myelencephalon

Telencephalon ffuaamnaznaieiilu cerésrum au diencephalon fagiaseusn
viu thalamus, fiypothalamus way gpithalamus

ANSWEIUN2a9 midbrain azLa3quanansi @Iuuay mesencephalon
grun1siiainuag pons, cerebelium 1a3eyu1ann metencephalon
fuwad ventral part 2a9 meiencephalon aztadeyliiilyu pons
fruav dorsal part uay metencephalon aziaseyluiilu cerebellum
du myelencephalon aztasayluiilu medulla
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Mantle layer Dorsal median
septum

Dorsal sensory hom

White matter

Intermediate\_.
hom

Neur|oepithelial Ventral fissure
ay--

Ventral motor hom

Basal plate Floor plate

Roof
plate

4th veninicle

Massnceshalon

Development of spinal cord |

Melen-
cephalon

Alar plate
[ -Abducens nerve

Basal plate = motor Tl ssaal e Sukus o
Alar plate = sensory -

Choroid plexus
Basgal plate Samatic afferent |I

Gen. visceral affereny

1? Alar plate Spec, visceral _t=o

t @Y alterent I

'l %

l ‘FAAIlnchrr.em \'1.1\ 3
l roof plate

\S
st |

Gen. viscen!
atterent X

| Development of Medulla i S
- Olivary nutleus :
Somatlc elierant

c (xn

ey
Spec. visceral
etferent

A
Assoc, Prof, Dr. Kanokpom,Cho (1%, X, X1)

MWUUILUFAINTTLITQIUAN. neural tube unfwspinal cord Tansenaushadiu
neural canal Miagasona v 3an3d central‘eanal &runtivaag neural tube 3
wivaantilu 3 zones Sa neural epithelitrn (uf13au central canal), mantle (atj
A3INa Aa'luaviasigiilu gray matier 8#ia mantle zone) way marginal layers
(atiuangAazLATULLU white matter @ann)

& m3u cential canal 2a9 meculia wulu closed medulia vivuiiaulu spinal cord
AAduAINULY central canal Asiflandanaaannaiailu fourth ventricle 7
openedmedulla An1wane

IeU dorsal 2ad nianile zone uay spinal cord 3an alar plate aa'lia
vaseysia'luiilu dorsal grayhorn Batiluviatjuasy sensory neuron Tuvinuay
\ieAufy alar plate) Ty closed medulla fiaziilufiatjuas sensory neurons
(nucleus) tafu graciio,nucleus way cuneate nucleus 4v196nat 196U dorsal
part aav closed medulla

aiumvau ventral aag mantle zone uav spinal cord 3an3n basal plate
sialilaziaseysialiflu ventral (anterior) gray horn deiflufiagjuas motor
neuron tduLfieAuiy basal plate 14 closed medulla azfinguuavs neurons 9
13 3unT nucleus Avinmi iy motor nucleus iy hypoglossal nucleus uaz
dorsal motor nucleus 2a9 vagus 1963ag 131381 sulcus limitans Tun15uLiv
alar plate fu basal plate azuanaanaindu Tunu18AININ sensory nucleus
way motor nucleus wanannfuee sulcus limitans seaudu 9l spinal cord
uae Tu medulla Axvnsiaudu

giun3vuuzay medulla agwuii central canal 2a9 closed medulla ag
Aaaqdaulidauauniesitu dorsal uazifinaan nateiu fourth ventricle uaz
wl&zuann closed medulla uiflu opened medulla fia central canal ffuiiln
aan f1uyal dorsal part 2a9 medulla Agnfimaantsiania roof plate



fratfumasu dorsal 229 medulla 1a9 fisasmaiiinaaniatsiuae
mﬁaummuaﬁa drotfudiuenen a9 closed medulla doineatiniesu dorsal
AavAanq drvaaniatsiuine wsa lateral part s‘i’auuamﬂumms}‘tu sensory
nucleus 'luag lateral gia motor nucleus 1u opened medulla 1aaWfl sulcus
limitans Lfluu.mﬁ’ul.l,ms.,m'w motor nucleus wag sensory nucleus agng
sensory nucleus 7atj# opened medulla w2y vestibular nucleus uag spinal
trigeminal nucleus wagdnatinyuay motor nucleus ﬂaq’tu opened medulla ﬁ
@a hypoglossal nucleus ua¢ dorsal motor nucleus 2a9 vagus nerve fisiaifiag
fusnann closed medulla

aenv'lsAa I fidasniiutine nucleus Midlu sensory nucleus wsituszuing .
development ‘L6 migrate uatin196u medial 229 opened medulla unuiiay
agjn19siu lateral 1tu “inferior olivary nucleus”
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Hypogpansal usbaien (1=

® Medulla : pyramid, 6live, preolivary sulcus (CNXIl), postolivary sulcus, (CN
IX, X, XI)

- Border between medulla & Fons : CN VI, Vil, VIIl come out
® Pons : CN V (ventral surface)
-> Border between Pcns G midbrain : CN HI (ventral), CN VI (dorsal)

@ Midbrain : cerebral pedunclz (crus cerebri). Interreducular fossa,
mamillary body, optic {nerve, chiasma, and tract;

Brainstem flushunassuasdesiaifiasunnaan spinal cord dudous foramen
magnum maanz‘iuavnﬁ'smﬂum Usznave sz medullar oblongata, pons,
midbrain Anurzad ﬁomudouﬁﬁmﬁaaﬂy abade Ay innadiazuaniulae
wianua aalunisandsy brainstem durvdlatluwuidio (vertical plane)
Toafl midbrain agsiuuu (1iu rostialstructure) uazl medulla aga9dgen (1Hu
caudal structure) sruviagnivd s (ventral portion) dssnausiae
tegmentum way midbrain, basal’portion ua9 pons wardIU pyramid uag
medulla suagarunds (dorsal portion) Usznausae superior colliculus,
inferior colliculus waaanwszriaunay floor uav fourth ventricle

AAUUATILGRTRIRUES brainstem usiazdu fdvsialld

- Inferior border uavMedulla n19situ Ventral 1uauatvuay Pyramidal
(motor) decussation tHudauiiv aua19m9su dorsal Aa Foramen magnum
vududie medulla aanann spinal cord

- ifiung Superior border a9 Medulla wi%a inferior border uay Pons filaf
inferior pontine sulcus tuwuindsnvsu ventral surface uagla stria
medullares of fourth ventricle tHuuulunLaniveu dorsal surface

- &2u Superior border 2av Pons 3a inferior border aas Midbrain aglaf
superior pontine sulcus tHutuiniivnvau ventral surface uarla lower
border aay inferior colliculus %3a wul decussation 2a9 CN IV (flunuatunns
Wiy N19sU dorsal surface

- sHu Superior border wav midbrain fiuanaanann diencephalon 12 Lower
border of mammillary body tfluuuiutivniesinu ventral surface warlal Upper



border uav superior colliculus My&#1U dorsal surface

Medulla fiuasriaiiasanain spinal cord fusn dnwairuas spinal cord f
sus9iiu cylinder giiu medulla Sesidnwauzidly cylinder isiausuluiousng
usi cylinder a9 medulla avAaeaqdaaan wiautunivaanuiausil cone
shape uaviassausaglu spinal cord azfinauaaifiasnly medulla @t
itufu waslddawdiedfudu spinal cord 1ty posterior median sulcus way
anterior median fissure

Medulla azusivaaniilu 2 fruda druarvisun closed medulla uasahuuuidan
opened medulla tWs1¢ central canal Wlaaannaraiilu fourth ventricle 3u CN
Xl a¥aanann brainstem a59 preolivary sulcus wazfl CN IX, X, XI aanan
medulla @59 postolivary sulcus 2129 ventral surface a3 medulla &ua59
T286a5¥1319 medulla fu pons agdi CN VI, VII, VIIl Bavduaanuiain medial
aan'lunng lateral muarsiu 9 ventral surface 229 pons AsINRIIAAY pons
Aauldniesnune aeft CN V aanun u interpeduncular fossa #1a9 midbrain
azfi CN Il aanunn9 ventral surface uae CNY (trochlea nerve) aanauunnyg
dorsal surface 1a$ brainstem ud3adau careral peduncle ¥1MM9su ventral
surface aug1l & CN Il w3a optic nerve S¥wu nsladdudiu optic chiasma
U316 interpeducular fossa uu
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UEAIRIUGAG DY brainstem wsasduarfigmuiilu caudal part naunaév
fIUA9 wae rostral part Aunafivgiuuy

caudal meduliz partwinediy lowermeauila 3a closed medulla fiu rostral
(cephalic) medullayunaéiy uppeimedulla w3a open medulla

caudal ponginart wunadie loweroons fu rostral (cephalic) pons part “uaéiv
upper pons

caudal miidorain part wunady iower midbrain A rostral (cephalic) midbrain
part iunefiv upper midbrain



External morphology of Brainstem (Ventral surfacg-

Insula
Olfaclory tact

Anterior perforated
substance

Anterior view

Optic chiasm

infundibular stalk——
Tuber cinereum

Oplic tract——7 _

Cerebral pedunde——"_ |

Posterior perforated
substance in
interpeduncular fassa

Marmmillary body
e Temporal lobe
Oculomaotor (1) n

lrochlear (VY .
Pons

Trigeminal (V) n
Abducens (Viin
Facial (VIli n.

Vestibulocochlear
(VI n.

Flacculus

| ateral geniculate
body

/?v {
{
ot
Basilar groovi: 3
Middle cerebellar :
peduncle
Olive

Pyramid ——

Choroid plexus of
dth ventricle at foramen
ot luschka

Clossopharyngeal
{IX) n.,

Vagus (X) n.
Hypoglossal (XIN n

Ventral roots of
Ist spinal n_(C1)
Pyramidal decussation ———=—

o
Fie

Fiot

SSRccessory (X .

ugdndazANaUanaas Medulia nivanuniia (Vaeritral surface)

1u anterior funiculus a9 spinal'cord agsiaifiagantdu pyramid uay medulla 1
atjuitla pyramidal decussation (W3a motor decyissation) iunn pyramidal
decussation fianurauruad fibers e liuiiy anterior median sulcus Taaéia
Tuauaway pyramiaal decussation fiatLiaiuluniiv spinal cord aanann
medulla 196U antarior surface 2ag brainstem

Iagnusanyy 2'sat Yyulnaiduniaerst ventral surface aag medulla da sael
yuviae] medial ¢z pyramid &naslilarnsaayuvuag pyramid 9fi descending
motor pathway (corticospinal tract) Larsaayuuas olive AfisuUsvadauznan
W39 ag lateral N1 pyramid &nwatl@a inferior olivary nucleus uasflafisasyu
dnsanyunflsatiniveu lzteral via'ldannsasyuas olive Ada tuberculum
cinereum usiazuagiu'lidenin Mdungsassreqiindu Taaavsaiiainan
spinal cord 12y Sulcus 7agjseuing anterior funiculus Au lateral funiculus a9
spinal cord azfjsasiitadn anterolateral sulcus 493avdl ventral root uay spinal
erve aanun 49 anterolateral sulcus flavaalfiasduiniu medulla usazidaay
aiflu preolivary sulcus twaesasilagminsia olive fa'leidtadn preolivary
sulcus unu uae preolivary sulcus f1ifi motor nerve aanu UG FuAY
;{Jinal cord 7§ ventral nerve root aanin fida rootlet a9 hypoglossal nerve
JaanuIaxanLuIeNIuay preolivary sulcus #i

3¥%379 tuberculum cinereum i olive L"ﬂu‘iaaﬁnﬁa;wn rootlets uag
cranial nerve IX, X uag Xl (bulbar portion) aanuin saviidain post-olivary
sulcus szl sulcus Aaanundsia olive
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'External morphology of Brainstem
(Dorsal surface)

el venmich: Llabenudar trigsize
Milvinas — .
! = Lateral U Genicylage

Pineal ylosel Medial )' hinidies

Suputior colli b — H
putivr colliculn Superior corehellar pedincls
Inferior colheutus

Median salcus
frochlear vy nerve - Locus coeruleus area

Superior medullary vehsm . .
Medial eminence

Coreheltar ‘\U”}“”' = Sulcus limitans
pecimeles Middle \{ . .
Infation Sl Facial colliculas
~
Vestibular area
Literal receess -

Demtate notleas
BUpenornye

3 Tenia of dth ventricle
Stewae msthaflares vnine

Ulypaglossal neeve teigone

Obex

Infeiar favea

Tubureuluim anereum Coraeahe tube s

tupinal bact of tipeminal nerve) =—— Posterior median sulcus

Cuncate tubercle Fasciculus cuncatus

Vil trigune =) Fasciculus pracitis

ugansusaauanazay Medulla meeuude (Dorsal surface)
g Closed medulla na

Dorsal médiar silcus ann spinalcerd viatfiasfunraude medulla ﬂ'oﬁg’tﬁ{fa
teienAuTu spinal'cord @éa dorsal median sulcus &uyusnungg wav sulcus #ilu spinal
cord @a dorsai column dvilsenaueie 1asciculus gracilis atl medial way fasciculus
cuneatus avagateral n31 Tu dérsatwhite column i duyudsnandenciiaitiasdulyl
&y medulla ety 2 &uyu Aa grasiie tubercle 4y medial 4a dorsal median sulcus
uazdnduyunilea lateral n3a yracile tubercle 3unin cuneate tubercle

Gracile tubercle 1Ainasa Tasciculus gracilis ffiu gracile nucleus ufuEaniiuda
1w gracile funiculis ‘@vrgracile funiculus ‘ﬁqzﬁu'lmﬁmﬂusauuuﬁﬁah gracile
tubercle & Fasciceluz-gracilis fiilu fibers Aagdiuan synapse wia terminate 7
gracile nucleus doflu'neuron f7 2 wae pathway #i1u closed medulla uxe fan
a1 gracile tubercle luvisshuthoiflununduyunas cuneate tubercle dednasialain
cuneate tubercle fiaeft cuneate funiculus dulvitAinsaeyuil e cuneate funiculus
Usznaudiuann fasciculus cuneatus fiu nucleus cuneatus & 113y fasciculus cuneatus
fliilu fibers Magdiuun synapse vi3a terminate i cuneated nucleus 4oiflu neuron ¢
7 2 2a9 pathway ilu closed medulla

5297ILLLIV5E1IN gracile tubercle fiu cunegte tubercle fumazuniniiaulu spinal
cord Afa posterior intermediated sulcus savviatj lateral aan'luann cuneate tubercle

fia posterolateral sulcus Mafinatiiagsu1ain spinal cord uardeasBaniaidundauly
spinal cord

2vqaan’iain cuneated tubercle fiaywu tuberculum cinereum w3a tuberculum
trigeminum Snavlunaluuag tuberculm cinereum wia tuberculum trigeminum w53
1367 spinal tract way nucleus 2av spinal trigeminal nerve (CN V) Taaagisuavauun



NndUaFANY medulla uazazwieldafiasuAnsasyuuas inferior
cerebellar peduncle 4u tuberculum cinereum fiazune'ly
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___—> Trochlear nerve

> Superior medullary velum

> Median sulcus

> Medial eminence

> Sulcus limitans

- e — ————=—="> Facial colliculus

> Vestibular area

— — — > Striae medullaris

> Hypoglossal triangle

———> Vagal traingle

L Y i 7 ) _ .
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Opened medulla z2a¢n1vau dorsal surface 116 Opened medulla 1y
961U dorsal surface i

Central cahal ilinaan A e udounty ventricle &oifu medulia Tugiu
upper part finaYatilu floor uas feurthyventricle A39a19 131a¢le striae
medullares of fourth ventricle tHuuuiiis floor uav fourth ventricle Tugiuuag
medulla =933 pons

Floor2av fourth ventricte fdnuauziilu rhomboidal shape S9i3an fourth
ventricle anatinentiadn roriboid fossa dmmwﬁamaﬂms\‘l‘saﬂmaium‘m
pons war medulla uaysaw LLﬂuﬁaﬂaﬂmod‘mnuﬂoa @afiu cerebral aqueduct
a9 midbrain & 1w floor 2ad fourth ventricle & ependymal cell AUAFUAE
Tounaan anviutl laizral recess dasianantiliflu foramen of Luschka wagi
Foramen of Magendie

§a92192a9 caudal portion uav fourth ventricle avfiduyuatfia midline i
sﬂswomawgﬂmumﬁuu Toelaiauvandadaly uargiuabgaiuuy Ganduyu
fundnude midline fi37 ¢ ‘trigonum hypoglossi #3a hypoglossal trigone”
AuUaL1d19 median fissure &navluf hypoglossal trigone a¥wu hypoglossal
nucleus at hypoglossal trigone fuli&usaii lower border 2129 pons

2199 (lateral) aanlUann hypoglossal trigone #3a trigonum hypoglossi viu
Taayulang sﬂmumﬁﬂmsumw vagal trigone Taagiuuadsnundauiazag
FUATY uavazuAuadfiananduluiuudnadilanfiuas vagal trigone it
Lfluﬁatl'ﬂaa dorsal motor nucleus uav vagus nerve




Lower cervical

l Transition to upper cervical

F. cuneatus

F. gracilis

Spinal trigeminal n
substantia gelatino

Lat. corticosp

accessOory s Anterolateral sy

- -~Anterior corticospinal tr.
Medial longitudinal Fas.

Tectospinal tr.

Assoc. Prof. Dr, Kanokpomn Chayabsira <ul W o7

Aaufisazngdnrazaeiutas medulla isaenBuidneraaaluuas
spinal cord 5¥s1U cervical faw LNs1e dnman it tauag spinal cord asdfidnu oy
wvatheinfaunazrrndiiaaslsiufionddanudaundas iaduinss
medulla Slide fuaanalavanunnsrouaanzmnaluszwing lower cervical
fa C7 iU upper cervical da C1 dofl

funtousn : gassaluiilu posteriorigray horn Tu upper cervical udLauvitae
\flu Aagjuag substantia gelatinosaiardte lamina 7 2 aziunailadu dous
Tuseduaas upper part 2as cervicaiviasain Tusunueiifiag nucleus zay
spinal trigeminal nucleus ua:u5AU nucleus uay substantia gelatinosa 1u
upper cervical taeivih v daufilnaiinduninlu posterior gray horn ua9 seéu
Aun

fiunlef 2 Aa duwag anterior gray horn tuszéfu C1 shudnnjrzassediu C7
wglai'leilal form tilu brachial plexus wfiaufu C7 At LAUaLLE)
31 anterior gray horn Tu spinal cord {fu Lflu motor neuron ﬁa:{(u’ fibers 14
supply nauLfiaane &3 upper cervical Tu'lule U@ eanauiiannniin
anterior gray horn §918n &u anterior gray horn 1u lower cervical 3214 fibers
1 form 1ahilu brachial plexus §9fidruIu neuron 1u anterior gray horn
Aauvun vinlu anterior gray horn tussdutifizvnalng

iU 3 Aa gy lateral corticospinal tract aav upper cervical 12fu C1
Lﬁumstﬂﬁuuugjao w31e fibers 1u lateral corticospinal tract filaatjfuacing
BRINT LWTIEAY cross RINNAA motor decussation ansEeL closed medulla
o do'ladtin lumsiauluseéiu lower cervical wia C7
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sunievi 4 Aasu posterior gray horn uav upper cervical avAautvnanfi
WW5Y Tuseau cervical uuq fiRuARzTuANuidnAaundag vinli neuron 1u
posterior gray horn S9tiaelilsiae Bimfiauludiuuag lower cervical Alunan
upper limbs uasiiluanuusnuisuanuidniazidanaau S9lad91uru neurons
Aauroitay datfu posterior gray horn uagszéu lower cervical aztvainin
561U upper cervical



PYRAMIDAL DECUSSATION (LOWER)

Central gray

Spinal trigemina

Spinal trigemina

at. Corticospinal

Spinal accesso

Lat. corticospinal tract &\Wedial motor nu.
(decussated)
Assoc. Prof. Dr. Kanokpom Chayabera il wigo: 28

Slide flazuang pyramidal decuissation daiflu lowet rart 2a9 medulla

awilazuanednraraialuzas-medulla Tusyédu nyramidal decussation atng7i
Leyaliudy 37 spinai cordueinaanann closa riiedulla 1nety lower border
a9 pyramidal decussaticn (Huwwuiiv tract w3a fibers 6199 MU0 spinal
cord azusuunulilxnwasuasilatuunfs medulla

1 spinal cord Auldnunniiu medulla asesumionas pyramidal
decussation (v:’ﬁni?:vamﬂu transitioria| from spinal cord to medulla) asfinn1s
wasuulaslvalq 4u 5 drudoefl

1. Head 229 posterior gray.héti az‘tnqﬂmﬁmswauﬁm spinal trigeminal
nucleus fiuanunuusIunsnLwun substantia gelatinosa 1y substantia
gelatinosa vinwin#iilu neuron 617 2 wav lateral spinothalamic tract o1
AUAN pain & temperature uagvisvnetiug cerebral cortex fowaiuluszeiy
medulla nucleus flazgnunuvisae spinal trigeminal nucleus Anu waivtTiA
feavnsiausin da i nucleus §I7 2 wav tract ¥uanugdn pain &
temperature wifiaudin uswAfuaNuFInTununusuAu§&nanndenie
uafdvaesia‘lil cerebral cortex tifiaufusiae

2. 7 Anterior white column azwusi pyramid najtadu asuldauudasuas
lateral corticospinal tract dutéinlu spinal cord atjlu lateral white column ug
walu medulla &»uuav lateral corticospinal tract assavtiautiulusiududy
medial corticospinal tract Tu ventral part 229 medulla \Rasiufuilu
corticospinal tract #3a pyramid M'lsiuen dw¥u Fibers uaq lateral
corticospinal tract Alu7idiaenda nruavdaudulalsiudu anterior corticospinal
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tract fil3un31 pyramidal decussation #$a motor decussation Tuguet fibers
fvinminiilu motor A3ty cross Wlagvesiu anterior nadiaazlildn
anterior gray horn 276 i1 anterior gray horn ldatgaaulunnv lateral o
nucleus Migndamaaan’liéa supraspinal nucleus, spinal accessory nucleus

d uvav medial longitudinal fasciculus (MLF) fiazin&audlinng lateral siae
wiflauduy

3. &3uuay central canal WRY gray mater ﬁaﬂa’aman central canal uay spinal
cord fifledansavag] funusuad gray matter Lmauanuumﬂaa’mgaﬂuw%a gn

wyu uarduldmosu dorsal mndu uavanndudang drudnéwauas pyramid
AlnedTaduntwnuly anterior part ua9 medulla

4. \fia lateral corticospinal tract ‘umm'tummﬁaum"l,ﬂmo anterior U&7 U3LIM
ﬁaquﬁuwao lateral corticospinal tract ﬁ«r"nmo gatiu structure 17iar,| anterior
part uat lateral part L6l ﬁm‘lmmﬂumLtauauiﬂttapﬂuﬁu‘lﬂ’tu lateral part 79
nsedl wnusitums lateral corticospinal tract iavveliluny

¢"6im cross section &1ua19ATY pyramidal decussation dafluau close
portion 229 medulla fyazfiawy cent:at-canal ag dufia'lns central canal \ila
aan'lulflu fourth ventricle faifu meduiia dHutfuavidaniilu opened medulla



Dorsal median sulcus
Gradle nudeus

Central gray Cuneate nucleus

Fasciculus gradilis Fasciculus

cuneatus

Spinal tract of CNV :

Nudeus of spinal tract

of CNV Mandibular fibers

Maxillary fibers

Reticular gray Opthalmic fibers

Dorsal spinocerebellar tract

Anterolateral system

(Spinothalamic tract) Lateral corticospinal tract

Medial longitudinal

fasciculus ‘entral spinocerebellar tract

Accessory nudeus

Ventral median

Medial tectospinal tract
fissure

Borti inal tract Vertromedial nudeus

Pyramid decussatic-. (Pyramid)
{Motor decussation] B2 MD 17 7

5. Dorsal white column agwu araci ile nucleus AU clineate nucleus LARGY LA
\fladia section Mgatiu nucletis Yeray avtadidsey

daina gracile nucleugazthajininn wnsndedunay cuneate nucleus uay
cuneate nuclues avisuAiemNINTINAY Hlsndiau “Au” §9'164a731 cuneate
nucleus

nnawiazsiiithead was posteriorgray horn aluailadu twshzasd
spinal trigemina! niicleus fusnunsALviud substantia gelatinosa 'ﬂaﬁaam
wih7iflu second order neuron =nd-04in & temperature (»ilaufu (Aeoue
substantia gelatinosa $u pain&.temperature 17iu'm'md'mmo°1 AAITNNE UG
spinal trigeminal nucleus #1ipain & temperature My ntumiuny deluszeu
pyramidal decessation siundefisniduaiuuag medulla u&) Sefiuadiuuag
spinal trigeminal nucleus wanasadatauatinGieIvindy

29



PYRAMIDAL DECUSSATION (UPPER)

Gracile nu,

Cuneate nu,

Spinal trigemina

Spinal trigemina

Accessory hu.

“Medial motor nu.
Tectosyinal tr.

Assoc. Prof. Dr. Kanohpom.Chiyaburakul w120z 30

Slide fuans pyramidal decussation gl upper uuusay

nilfiuaas dnwazsaaluvag closed médulla 5véiu pyramidal decussation
wmfiaudy slide-Ausd wipouwe slide fiiiamsviniiu

AMANMIAIUAIT VULEAY diagram 71 corticospinal tract &ul lateral
corticospinal tract A1dv'ludain anterior white column ilagnn9 lateral white
column uayd eninal cord

gotfudrudiu8uuuiladlifa @ntérior gray horn azTaudame Taadiuddiy
spinal aceessory nucleus (&% medial motor nucleus azgnuaNaANNIGIE LAY
s2uva9 white matter Miauatidlu 3 awad anterior white column #a anterior
corticospinal tract, MLFitay tectospinal tract azgnifianaanuntiady anterior
horn cell LGug2e 6 3uTALilu anterior corticospinal tract avsaufu lateral
corticospinal tract twaaznaneilu pyramid Tu medulla Tuseugodulal



MEDULLA (MYELENCEPHALON)

® is the most caudal brain stem segment.

© The external morphology transitions from spinal cord to medull
increasing in size.

© ;Ihlf internal morphology transition from spinal cord to medulla

ollow:

1. The appearance of decussation of the medullary pyramids
(corticospinal tract > lat. & anterior corticospinal tract) an
the pyramid

2. The appearance of the second order neurons of the fas. gracilis
fas. Cuneatus ; gracilis and cuneatus nuclei, respectively

3. 6racilis and cuneatus nuclei give the internal arcuate fiber whic
decussate to form the medial lemniscus.

4. Replacement of fibers in the zone of Lissauer tract by the spin
trigeminal tract.

5. Replacement of spinal trigeminal nuclzusiaf'CN V by substantia
gelatinosa

6. The appearance of cranial nuclei ; nu, of-ambiguus (IX, X, XI), a
nu. of CN XIT (hypoglossa nu.)

Assoc, Prof. Dr. Kanokpormn Chayabca xul e Y|

»Medulla fudninedhatareyauay brainstem

»nsulaaugilsoniauanaia spinal cord wuflumedulla TaaasiaAandunis
ANAUIRYAY cylindrical. uasanaaannaids

>usigmiunisil favilasdnsraizaaluaing rmedulla shufinsw§auudag
Aauvunn Ly

1. 4 pyramidal ¢=cessation Lﬁﬂflvuﬁ"‘:‘ie]ﬂ(ii@‘iﬁﬂﬁd spinal cord il medulla
9 pyramid fifia corticospinal frast &2umag cross ludvasefunu tiaazas
1aliflu lateral corticospinal tract 1 spinal cord ffutag

2. 3w fibers uav fascicuius gracilis uag fasciculus cuneatus ataILaLay
Wi gracile nucleus fiu cineate nucleus Windiuigang W section ﬁﬁmgaﬁu
4 gracile nucleus fiilu second order neuron 2a F. gracilis way cuneate
nucleus fitflu second order neuron 2as F. cuneatus futag

3. Gracile nucleus iU cuneate nucleus ¢4 fibers #3a axons aanNILALSY
Tavagneu closed medulla Bunin internal arcuate fibers 1na internal
arcuate fibers {1a¢ cross WNdvaFI2IN WseaL Iy medial lemniscus ia
fiu'lalg thalamus sia'ly

4. Lissauer tract tflu white matter ﬁadﬂawam‘amn head uad posterior
gray horn uas spinal cord avgnunuviaae spinal trigeminal tract

5. Substantia gelatinosa atgnunuiisiae spinal trigeminal nucleus

6. ww nucleus of ambiguus #uilu motor cranial nuclei vas CN IX, X, uss XT
fiasania a nucled faaluduanusdlinan v ambiguus wlaaquidia
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7. wuhypoglossal nucleus iia CN XIT #w



INVESTIGATED POINT

1. Substantia gelatinosa is the second order neuron
of lateral spinothalamic tract which carried pain
and temperature from body.

2. Spinal trigeminal nucleus is a nucleus which
carried pain and temperature as substantia
gelatinosa, but receive pain and temp. from
face.

3. The location of lateral corticospinal tract at
spinal cord is going to be the position of
pyramidal decussation in meduall and
incorporates together with-anterior
corticospinal tract to form pyramid in the
medulla.

Assoc. Prof, Dr. Kanokpom Chayab<a tul e 2

whindanada

1.

Substantia gelatinosa ti:.1!% second order nauron isy synapse 11ann
fibers ﬂ%’um'miaﬁ painand temperature 277 Y1519NaLENN

&7u spinal trigeminal nuicleus a3k substantia gelatinosa Afly
second order néxtron U synapeeann fibers A¥uAusdn pain and
temperature t#EaUAU UATULNAIIN_THWNUNY

Lateral corticuspinal tract az12iM1253uAy anterior corticospinal tract 7
anterior white coloumn uay sneduila Ananawilu pyramid (Futiisiidguas
Taseasunalunas section «1n spinal cord 1afiunn medulla usiadaiiu
corticospinal tract iy descending tract 3839AVURIEY W& Lmnaawmﬂu
lateral corticospinal tract ffu anterior corticospinal tract ugas 311 ldNaA)
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DORSAL EXTERNAL MORPHOLOGY OF BRAINSTE

-» Trochlear nerve

> Superior medullary velum

—» Median sulcus
> Medlal eminence

» Sulcus limitans

wm--—-==-"—""> Faclal colllculus
> Vestibufar area
— — 5 Strize medublaris
—* Hypoglossal triangle
» Vagal traingle

—> Floor of 4™ ventricle
@ Closed Medulla :gracile tubercle, cuneate tubercle, tubercul
cinereum

@ Opened medulla : hypoglossal trigone, vagal trigone, sulcus
terminalis, vestibular area

® Border : stria medullary of fourtihi-ventricle

® Opened Pons : facial colliculus,wvestibular area, inferior and
cerebellar peduncles

@ Closed Pons ; superior cerebeilar peduncle
® Midbrain : quadri-trigemtiar (superior and inteiior colliculuse

Assoc. Prof. Dr. Kanoksom<Tha 3burakul wze: 33

dnaiznauanfazwiiii ey dorsal surface of brainstem figofi

» 1 closed medulla~as¥usasyuasjfifiirad gracile tubercle 7atifa midline
8§/, cuneate tabercia atdnaanui,wat tuberculum cinereum (trigeminum)
wanduuinvsIuasuas closedmedulla

= Wid2u opehed medulla axwusaayuvay hypoglossal trigone atitia midline
fnaanuasiflu vagal trigone wagsa sulcus terminalis,uay lateral gaasiilu
vestibuiar 2rea

= gauLnaulunaY medulla-nveu dorsal surface fa stria medullary of
fourth ventricle MAatiaiv miedulla aanain pons

» Opened pons (lover pons) azwusaayuuay facial colliculus ag@n mdiline,
AINGIEsaY sulcus limitan uas lateral aan'luAasasyuwas vestibular area 4y
vestibular area flagfiu area AaurnenTvidIuLay medulla uazdiuuad pons
vinbviviiudlugl suwmdeu, daaanlladurdnfda inferior cerebellar
peduncle wag middle cerebellar peduncle dofiain form \lu lateral wall 229
fourth ventricle

* Closed pons (upper pons) azwusagyuuad medial eminence agdn midline
wazaueILTavuay sulcus limintans wae lateral aanuagwu superior
cerebellar peduncle 9iag form flu lateral wall 2av fourth ventricle

= Midbrain agswusaayuuas quadritrigeminar dvisznausle Aaunaue 4 Aau
Msa 2 ¢ Aa Auav superior colliculus 1 @ at29uL WAL fUaV inferior colliculus
A agUuI9&



What's expect to see at the
STRUCTURES WITHIN CLOSED MEDULLA

Nucleus | \ Nerve and tract ‘

1. Gracile nu. 1. F gracilis
2. Cuneate nu. 2. F. cuneatus
3. Hypoglossal nu. 3. zyf amid, pyramidal
4. Dorsal motor nu. of SCUEsation .
vagus n. 4. Internal arcuate fibers
5. Nu. of ambiguus 5. MLF, tectospinal, medial
6. Reticular formation lemniscus
7 ArcuBIea _ 6. Ve.ntra% alnd !atteral
T : K ' spinothalamic tr. +
8. inferior olivary nu. spinotectal (spinal
| =mniscus)

7. Qorsal and ventral
. _spinocerebellar tr.
Investigate the position of central caria!

Assoc, Prof, Dr, Kanokporn Chayabura il wizer 24

1u close medulla agwu nucleus aesa’ludl
Gracile nu.

Cuneate nu.

Hypoglossal nu.

Dorsal motoinu. of vagus n.

Nu. of ambiguus
Reticulaivformation

Arcuate nu.

inferior olivary nu.

&7U nerve uag tract Maswiteifigotl

F. gracilis

F. cuneatus

Pyramid, pyramidal decussation

Internal arcuate fibers

MLF, tectospinal, medial lemniscus 3 #uiiagdamsiu

Ventral and lateral spinothalamic tr. suilagdudu dwin spinotectal saufsil
spinal lemniscus

7. Dorsal and ventral spinocerebellar tr. fwuagiwauuas spinal cord waiiumn
medulla finsgivavuas medulla a

O NOOE WN =

SO BT N =

Tdanasurusuay central canal ldge
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What's expect to see at the

STRUCTURES WITHIN OPENED MEDULLA
‘Nerve and tract [

1. Hypoglossal nu.

Dorsal » 1. Pyramid

= vggtf; nr?otor gu- & MLF, tectospinal, medial

3. Nu. of ambiguus lemmsi:us dl

4. Reticular formation “ Ve_ntrah aln lateral
Arciiateril spinothalamic tr. (spinal

7 ferior-ol 4y lemniscus)

6o el:lor',TQ j}tary ey . Ventral spinocerebellar tr.

7. Medial vestibular nu. (dorsal spinocerebellar already

8. Inferior vestibular nu. pass to cerebellum through

9. Solitary nu. inferior cerebellar peduncle)

(]

Fypoglossal nerve
6/~ Vestibular nerve
. Inferior cerebellar peduncle

Assoc. Prof. Dr. Kanokpom-Chayaburakul wizoz 35

dorlazdoinauiuly opened medulla aswu niticleus vAsngu A1n closed
medulla sivsia‘lil

1. Mediaivesiibular nu. t@aIfuaL
2. Inferiar vestibular nu.

3. Solitary nu.

WATATWLNNEVE WAY tract LR ot

1. Fypoglossal nerve

2. Vestibular nerv= 1

3. Inferior ceren=liar peduncle

2399 solitary nucleus aswuaaanmINeIUaY medulla



Dorsal surface of brain stem ~ Opened medulla

IO ventricie

Al

Stno medullaris

Pinaal body | . Habenuln

Pulvinar

-
lwleral geniculote =~
body
Colheulus
— Superior
Middle

Inferior

Superor <

-~

Inferior”_
-~

Trathloar n

Vestibular area —= Loterol apertur

— —
Medial eminence

Eaullaris (IV vent )

Faciol colliculus AN
- '\Mavculum_

Trigonum ~ Cuneatus
vagi —7//, i N gracitye

Hypaglosss /
Obox 5. fosciculus

/ T =~ Cuneatus

Post informedrate sileus’ T~ Gragilis

Post medion sulcus

Assoc, Prof. Dr. Kanokpom Chayaburaliul

panruzaEuaniiiinain structuve mmalufiduliifesassansinog iy mnosy
dorsal surface a9 medulla 341

@ Gracile nucleus ugz tract auliilAnsaeyueay “gracile tubercle” ey
anAsdsin saayuag graciletubercle azagfa midline

@ Cuneate nu. andiract idulvilAnsasuuuas  “cuneate tubercle” aaugnds

fufien sasyunaa cuneate tubercle asasidinaanunann saayuuav gracile
tubercle

@ Spinal trigeminal nu. and tract fuliitAnsasyuuas  “tuberculum cinereum”
p g

sasyuilaziulide wsiazatia uEN9uas closed medulla agj lateral aanunan
Jauyuuad cuneate tubercle

@ Hypoglossal nucleus Asulvilinsaeyuuay  “hypoglossal trigone” augnes
Swndav lusasyuid floor uav fourth ventricle Aag@ia midline &

@ Dorsal motor nu. vagus assiulviiinsanyuuas  “vagal trigone w3a
trigonum vagi” mugnasiildu Wusasyuiagdaaanunainsaayunag
hypoglossal trigone 11 floor uad fourth ventricle

@ Medial uag inferior vestibular nu. sulilinsaayuuas  “vestibular area” #
floor 2@y fourth ventricle agj lateral &a finaanu13NATa9 sulcus limitans



Ventral surface of brain stem

__Op!ic nerve

Ophic chiosm Anterine perforated substonce

Ontic troct —

Mammillary L ol -
¥ Sy - ~Crus cerebr,

Trochlear pmein=" s i
Trigeminal nerva

Pons
Abducens nerve ——
Vealibulucuchinor. faroe

P
Gloscopharyngeol fitie
s

//
Hypoglossal nerse

Pyramidol decussation——""}

panwarmauaniinaisstructure malyddinliinsassansnog A6
96U ventral surfézemas medulla do%

@ Pyramid ugaz gaane pyramiawia corticospinal tract siulvilinsaayuua

"

pyramid” augnATIUaY

@ Inferior oivvary nu. azsulviiingaayuuay  “olive” enugnesdifien
@ Pyramidial decussation @utvitAnsaeliFaudu augnrsdindu
uaafiinsasi 'l sa9mseiiuisdanin anterior median fissure



Mediol emngnce —— LA B - Glovzophoryngeal

Ihpegotnal nevee

vog! /’/ ‘ I H N grasib Pyremidnt oeziuiatan ="

\
Post medion tulcun

Assoc, Prof. Dr. Kanokpom Chayabura il

radanadnwarnalufiuldosuineluifia cross séation u medulla fageduy
W3anq deusisyéiu closed medulla ‘ﬁu"l‘].lt‘iatl‘l Usvuno 5 526y quée opened
medulla iusﬁ’nﬁnﬂaﬁvﬂ e L IR TRHYUAINY Wonausu dorsal uag ventral
surface avdiguUsatlan: JLL;'QG“I.&JL‘%E]EJ‘] oﬁ’ou Lm:,s'uﬁugﬂswu,ma" segment 2av
medulla aggiasuanleiin. cross section Hutduseduseanatluuzay medulla

Toaldannane L NTnUaii nueleus 9 nucleus u neuroanatomy
winadenguuad ricuron Avinminiak widefusINnAdNatAaAY WALy
winufv fibers wia tracts wianquund fibers ﬁmmmganamat@imﬁumam
Adsadhadmduduasaniadisillfege duga il luvinuas o funia
aauqiu
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CHANGING OF MEDULLA FROM CAUDAL (LOWER)
ROSTRAL (UPPER) PORTIONS

® Central canal move up (close up to dorsal surface) and
open to be fourth ventricle.

® Dorsal motor nu. lies lateral to hypoglossal and then m
ventrally deep to the surface

® Hypoglossal trigone larger at the higher level of the
section

® Vagal trigone smaller at the higher level of the medull
® Vestibular area appearance (lateral to sulcus limitan)

@ Inferior cerebellar peduncle appearance (replace the
fuberculum cinereum)

® Dorsal spinocerebellar begins to disappear into the inf
cerebellar peduncle. :

® Infderior olivary nucleus laraerat the higher level of
medulla.

Il
® Open For“rion of meduilaiswider at the higher level of
medulla.

Assoc. Prof. Dr. Kanokzom Ci.vaburakul wizer 39

dadopadnmraizanlufiiiNaunlaslilifla cross section 1u closed medulla
fngoduludang sofl

1.

2.

Central capal 3% shift gefiudan viawdaulildnfinesu dorsal dull
13aeq Wa'section gedutiaan

Dorsal mater nucleus of vagus 71t close medulla azag dorsal A3
hypoglos2aal nu. uaziila section Buitlnaaniilu open medulla GwnuvuaY
dorsal miator nu. of vagus avlilag lateral 6ia hypoglossal nu. LAaiflusan
YUISeNI vagal trigone wagaayn dorsal motor nu. of vagus a¥ migrate
&ninnlutiiazay medutia indu vl vagal trigone azidnasiFasny wfia
section dngofuisacs

Hypoglossal trigdne duay section anaeduuy azairedudaa aunsa
iy indicalor sanfivlunisuanii section Muatigonin

Vagal trigone anna19duuu azuauadtiaaq Wi dorsal motor nucleus |
22y vagus a¥ migrate &ntanunannfl ndulusedungedu dotiuluseeui
godlusasyuuag vagal trigone fiavidnasdang aunsalaiiflu indicator 8nsh
nilalunisuanii section muatgenin

Inferior cerebellar peduncle azlwmjﬁvm‘éam 'Luszﬁuﬁqoﬁ"uq 2a9 medulla
shunsnldiflu indicator 8ndiuflslunsuanii section Tuuatganin

. Dorsal spinocerebellar tract azisumna'll wfia inferior cerebellar peduncle

Bulsingduinwse fioers azia'lulu inferior cerebellar peduncle taagl
f19 cerebellum

7. §neaunuas olive v section Adagvduaunuas inferior olive fazfafl
analugifunardadu suisaldiilu indicator svilelunisuania section vy
atganIn



8. Gracile nucleus wa¥ cuneate nucleus ﬁasﬁamnﬁ'uﬁ‘mﬁvm‘%iaﬂmﬁa section
goflug usiwuawizlu closed medulla winifu azliwulu open medulla

9. Tu section Mgediunas open medulla sauiflnuas open medulla agnired

Banq azuauasiaisueing pons aunsalaifiu indicator ledndautloluns
uanin section luuaggania
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RELATION BETWEEN THE EXTERNAL MORPHOLOGY
AND INTERNAL MORPHOLOGY OF MEDULLA

® Gracile tubercle - gracile nu. and tract
® Cuneate tubercle = cuneate nu. and tract

® Tuberculum cinereum - spinal trigeminal nu.
and tract

@ Pyramid-> pyramid or corticospinal tract
®Olive - inferior olivary nu.

® Vagal trigone = dorsal motor nu. vagus
@ Hypoglossal trigone - hypoglossal nu.

® Vestibular area = mediairand inferior
vestibular nu.

Assoc, Prof, Dr. Kanokpom Cliayaburanul ™Ize: 40

gl Audnafousas i1 Stiuctures Asulvitassanyuduiarauanaas
medulla fiarl51n9

@ Gracile nucleusuav tract agdubiitfin, Y“gracile tubercle”

@ Cuneate nu, ana tract dulifie, “cuneate tubercle”

@ Spinal trigeminal nu. and trast aulvitAnsasyu  “tuberculum cinereum”
@ Pyramid or corticospinal tracvsiulvilinsauyunas  “pyramid”

@ Inferiotsolivary nu. siul#ifissasyuaas  “olive”

@ Dorsal motor nu. vagus siuliilinsaayunas  “vagal trigone”

@ Hypoglossal nucleus zdulviiinsaayuuay  “hypoglossal trigone”

@ Medial and inferior vestibular nu. fulvifinsasyuuay “vestibular area”



3. Full graclie nu. & cuneate nu. Larger,
1. Pyramidal decussation level inferior olivary nu. begin to appear

E 7
oAl 2
Al L f
Ol Textuginaluact
; e Wl el
J?lj . F— It cbeary rcloun
e >
Presnnd — N oy ey

Section 1: Medulla-spinal Cord Transiffon—Decussation of the Pyramids ion 3: Medulla—Level of the Obex
2. Pyramid formation, graclie nu. 4. Open medulla, hypoglossal
& cuneate nu. start to appear and vagal trigone

Deed PR —

Laterosd wneare

proen
[
.
vk
Syl pand -’
env— 1
ki v
Level of soctian=! _ ¢, 0 we
O] "y

Seclion 2: Medulla—Level of the Dorsal Column Nuclei "
ASS0C, Prof, Ur. Kanokporn Chayabasz cul Iy %l

azuams’:’nym:’,mﬂﬂﬁ'uuuﬂaomqsz»‘ﬁmm pyramidal decussation 1ahilu closed
medulla figa{l

1. shumiaitamilu pyramidal devussation agaaiaiilu oyramid

. f . =l
2. snumiaiaanilu anterjor horn cell Higndtnuna aedkanunuisae gray mater Afidnm iy
saaniing aanugy Srunasdingearliiillagnieain medial Sanin inferior olivary nucleus

3. eundeiani fasciculus aracilis uav gracile nucicus AaviAasasyuduniy dorsal surface
(3an1n gracile tubercle Tawawaaluaswuaunsiuge gracile nucleus ngjladu \la nucleus
wagtn walfiufasvin@i fasciculus gracilis LnasGauqwy gracile nucleus @aja termination
way Fagciculus gracilis siaun nucleus TnaifivSugaunseiamaaus gracile nucleus aednaiiia
awlnalduauiay auiviu Fasciculus graciis ia?

4, sunupviand fasciculus cuneatus xog Guneate nucleus AauAasanyuiiFanin cuneate
tubercle fiunny lateral l1ann gracile tuhercle ﬁﬂwng'\ﬂ‘luazwmjmgﬂga cuneate nucleus
maiTeduway fasciculus cuneatus 13navEanqlunnei nucleus aidusang aunseiamaa
el cuneate nucleus atnatAen i seciion Mty

5. a1n gracile uag cuneate nucleus tfla¥y synapse, ua13L fibers 597690 tiadunialy .
medulla 111179 ventral u&) cross lildeaseAutiny deaniilu medial lemniscus 2119602 dorsal sia
a1n pyramid 1l

o = |
6. Gray mater Miagjsau central canal azisul&dsuilu hypoglossal nucleus, dorsal motor
nucleus of vagus uax tractus solitary nucleus

J . « -3 i = . v oa =
7, Spinal trigeminal tract uav nucleus artugjdiunazagBafinnn fovinlilAadusasyu 7
3an7 tuberculum cinereum

8. fl nucleus ambiguus WAndu siunivazagasInaITEMINg inferior olivary nucleus fu spinal
trigeminal tract uwa¥ nucleus
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Fasciculus gracilis
_ »—Fasciculus cuneatus
: § Y Spinal tract of
" Q)B/_trigeminal nerve
Posterior

[}"’?p;c;:;m"ar tract

Anterior spinocerebellar
tract

Rubrospinal tract

Nucleus gracilis
Nucleus cuneatus

Spinal nucleus of
trigeminal nerve

Spinothalamic tract
MLF
Tectospinal tract
Trigeminal
lemniscus
Medial lemniscus

Corticospinal tract
in the pyramid

Assoc, Prof. Dr. KanokoorSha)aburakul wizo2 42 -

Closed medulla fitilu diagram waav closed meduila d1eq
a - . a o X
Closed medulla deia:&@vinatiiu nea“iy ventral surface figvil

1. iy pyramig-fea3yeéia corticospinaltiact Mifvlai'lsiuaniflu anterior uay lateral

corticospinal tracts fuLag
<

o ar o o o N

synazatnatiin.n1vaI1U dorsal surizce a9l

1. wuliesasyuiisendi gracile tubercle at medial §a ﬁnﬂésuzmu’tu WU2UA2DY
gracile.nucleus Inailafiunax fasciculus gracilis ldnavisaa nucleus ety
L3RERLATENINAANG graciie nucleus atnvL@en

2, aswuLAinsaayuniiandn Cunedte tubercle atjdimaanuine lateral @a gracile
tubercle anwaea ey wiuiauas cuneate nucleus Tualindiuuay fasciculus
cuneatus LANRIGaRY hucieus nalfudang aunsyviaindaus cuneate nucleus atny
olip)

3. a1n gracile nucleus wag cuneate nucleus gl fibers JuidvqAaduagaalu
medulla 111119 ventral ua cross ‘lildonsertuznu deailu medial lemniscus 3196
@aaln pyramid 1uwmedu dorsal 1

4. wu Spinal trigeminal tract uae nucleus aglvaifiunavagiafiiunn JovinltAaiu
saeyu (N3 tuberculum cinereum

y A & -4 J
donazdetnaiiu neau lateral compartment figvil

[ 3 R |
1. wInL dorsg{l spinocerebellar tract iLay ventral spinocerebellar tract ‘ﬂgawmau
229 medulla dedinguaaiiiasunann spinal cord Taevivaay tract LanagAuau

sunUaLfeIAuAuUaLfu spinal cord

2. duwu lateral wWay anterior spinothalamic tract 'ﬂGLﬁaT.uasui'lu brainstem av3an
syuAuInlu spinal lemniscus wavivatlu lateral column Tusinunuen
corresponding funauiiatjlu spinal cord

3. Tusvaunsuquang close medulla agt3uLiiu inferior olivary nucleus tiaduun




4. ®59AR95LUIN inferior olivary nucleus ffu spinal trigeminal nucleus avfi
A§u nucleus of ambiguus LAag N ambiguus wilai1 AguiA3a nucleus of
ambiguus fAa nucleus 2ad cranial nerve a7 9, 10, 11 wfiaean Lisgusa

wen nucleus 229119 3 nucleus uanaananafulsdaiay SoBansIusuIn
nucleus ambiguus

Aeiazduina iy meeu ventral compartment sigail
1. Wu corticospinal tract #3a pyramid

2. Dorsal lin31 pyramid agdl structure 3 awne laa1n dorsal to ventral o
asaiu pyramid éivil MLF, tectospinal, medial lemniscus
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Dorsal Iongitudinal fasciculus Dorsal median sulcus Cuneate nudeus

Gradle nudeus Lateral cuneate nudeus
Fasciculus cuncatus Central canal

Nudeus of spinal tract

Nudeus of tractus solitarius of CNV

Tractus solitarius Dorsal spinocerebellar tract

Spinal tract of CNV
Dorsal motor nucleus of
vagus

Hypoglossal nudeus

Mandibular fibers

Maxillary fibers
Opthalmic fibers

Nudeus ambiguus Ventral spinocerebellar tract

Internal arcuate fiber
{crossing to form the
medial lemnlscus})

Anterolateral system
{Spinothalamie tract)

Medial tectospinal tract

Reticular formation
Infetior olivary nucleus

Medial longitudinal
Fasdleulus (MLF)

Medial lemniscus l

Inferior oliva d
(medial wy rdeus) firustoceredollar  Corticospinal tract Rypoelo=linente

fibise, | ab Newro pan ¥ Pd)

n9su dorsal surface

1. ALWUNFN nucleus @9 Nagdn midlines3un3n gracile nucleus Ny
Wiy auunuRrbandagiuiily Fagieuius gracilis Aflunausitviviu uay
ARN nucleus;ﬁnq lateral aanuagracile nucleus @a cuneate nucleus

JarnaiTediun wefdeludu Sundadiunidu fasciculus cuneatus iy
uwausgaguatidiuuan sansu Fasciculus gracilis as'l1l synapse ffu
gracile tiucieus &3u Fasciculus cuneatus 3zl synapse ffu cuneate
nuclaus WAy fibers Maanan gracile nucleus was cuneate nucleus aLTW
fiber M dudnwazTavaaiiinelu medulla Bundn internal arcuate fibers ua?
Tailddvaseduzing Tdevaniilu medial lemniscus

2. Tumn Tuuwaue ) uay faciculus cuneatus NN nucleus 1M Linag)
meluidanii lateral cuneate nucleus 49as3unns synapse an Fasciculus
cuneatus wflaufdu we fibers Maanann lateral cuneate nucleus agldy
cerebellum wvuiazli thalamus Ban3n dorsal external arcuate fiber wa
ruaanlilain medulla asul8eudtadunin cuneatocerebellar tract W'l
fl9 cerebellum 119 inferior cerebellar peduncle

3. duuadiila brainstem 7§l internal arcuate fibers ifu (fluaguay reticular
formation 49 reticular formation futilu plexus Miziufusening nucleus
Au fibers

4. & m’u spinal trigeminal nucleus asiu'laliAasdaraumndauluseduann
nAIAINWY inferior olivary nucleus tws1e inferior olivary nucleus avlw
fibers aléfy cerebellum Homsaduzu fibers i39'6%a31 olivocerebellar
fibers 4y fibers flazdiawan U spinal trigeminal nucleus ¥i114 spinal
trigeminal nucleus wiu'lgi'lita (wane nau nucleus agiuiudu we
fibers auiuiludsin dotiu spinal trigeminal nucleus dofid alau



olivocerebellar fibers daflugsnuwiasriu vintviauznuag spinal
trigeminal nucleus funuaslyl ‘Lizney ulnasamiaunauiadlusyédu

8199 &7u olivocerebellar fibers azlUduan? cerebellum Taar UMY
inferior cerebellar peduncle
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Open Medulla |

Periventricular

gray
Vestibular nuclei . Dorsal motor
Solitary nucleus
Accessory cuneate nucleus of vagus Spinal tract of

nucleus

{visceral motor) \g}
Spinal nucleus

IV ventricle  trigeminal nerve

of trigeminal

nerve Inferior cerebellar
peduncle

CN X— , - e ) )

Nucleus ambiguus —% : . G—— Spinothalamic tract

Hypoglossal e

nucleus Medial lemniscus

Inferior olivary
nucleus

Raphe nuclei

Corticospinal
tract in pyramid

CN Xl

po | o (% a
Fnauznisilasuuladannsedu closed medulla (adiiiu opened medulla figotl
1. Central canal \llaaanufourth ventrical

2. Dorsal motor nucleusav'vagys nerve M tractus solitary nucleus iilnaan’lilag lateral
n31 hypoglossalracleus Aniiiuiag dorsal £37

3. Hypoglossal nutlets siulvitAaflusagyuiidanii hypoglossal trigone fufn floor uav
fourth ventricle
P |

4. Dorsal motérnucleus wav vagus nsrve dulvitAadiusaayuidanda vagal trigone duvifiav
floor 21av fodith ventricle

5. Inferior ofivary nu. azdndu uayivijdu

6. §i nucleus ambiguus Windu stenloazagasananasewing inferior olivary nucleus fu spinal
trigeminal tract uav nucleus

7. avifia inferiof cerebellar paauncle fuvinv spinal trigeminal tract uaz nucleus azaniainlal
ANEINTU Wia spinai rigeminal fract uas nucleus aatznun eivtiu tuberculum cinereum g
wig 6 structure Twslca dunun iuda inferior cerebellar peduncle

8. usLeu dorsolateral part uav opened medulla azifinsan ulwidiuin g‘josau ufiazaaiflavtu
l1léiy caudal part 2ae pons 3uni vestibular area figusvillugdaywvasudiaiiiu lateral part
«av floor uayg fourth ventricle &nma'lian vestibular area avd vestibular nucleus Hvsa



® contain the corticospinal and some
corticonuclear (corticobulbar)
fibers.

® are situated in the anterior part of
the medulla.

® Corticospinal fibers descend to the
spinal cord.

@ Corticobulbar fibers are
distributed to the motor nuclei of
the cranial nerves XII and nucleus
of ambiguus in the medulla.

Pyramidal (Motor) Decussation J Pyramid

* Fibers in the medullary pyramid cross
the midline descend in the lateral
funiculus to form lateral corticospinal
tract in the spinal cord,

* 10% of fibers uncross the midline
descend ipsilateral to cross at the
spinal cord level fo form anterior
corticospinal fract. oot el

wizey Asscz. Prof. Ly, Kandkporn Chayaburakul

Pyramid Pyramid Afia corticoapinal tract uay ungas%ua9 corticobulbar 11
W&EN Laveag anterior part 2ag medulla § fibers Usyunas 70-90% uag
fibers azluiaslularil fateral white colomn usid spinal cord waaul&audatiiy
lateral corticospinal tract kY1 fibers Lilidayndranfianau drunsofuzy
a3981UN cross lddyasrefurinu (Banin pyramidal decussation

s fibers Awmdadnuizana 10-30%.4a pyramid 'l cross densornuusay
Wa0lilnseq astuagil anterior whits column av spinal cord 3un3n anterior
corticospinal tract §9a¥1v fiberstitausnduiflauwinarvad usnaun
anterior corticospinal tract azlif iiber luievnaduifiafiszeiuluy fibers a1n
anterior corticospinal tract “;zéiniiuag cross ludvasezhunau Aauniasl
fibers 11l synapse 11 neurtn Tu anterior gray horn usadaslUi&s9naruiia
axial muscle

ﬁ’oﬁumtﬁmwmﬁﬂ@mﬁs‘inmﬂamﬁa pyramidal (motor) decussation a1nns
aauusvzavnaullaniinasiinsunseuduy lesion (contralateral side) wsigin
snuntszaswenddnwiAafsunlea19aasYuill pyramidal decussation
ansdaunsvrasnauiianiiAinasiAaanadienfufuiinedann (lesion)
vy ipsilateral side
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GRACILE NUCLEUS

Fasciculus g(*oults Termma‘re

CUNEATE NUCL

® Fasciculus cuneatus terminate

@

OI;T.J Sore bod ””gﬁ:f, with af the cuneate nucleus with
Iumma’rlon) as in spmnl cord. he same body pattern

®

rlber's fratthe lower limb ( amination) as in spinal cord.
ocate at medial portion of l:lber's from the upper

{ascmulus racilis imb(above T6) locate at
lamination). medial portion of fasciculus

ibers from the upper limbs c
oca’re at the a’rerPc?I portion uneatus (lamination).

@®

fasciculus gracilis
(Iumlnahon)

® Lesion occurs at gracile
nucleus-loss sensation at the
ipsilateral (same) side.

® If gracile nucleus presen‘r be
larger size at medulla, that
mean its fiber will be smaller

ibers from the upper part
ocaTe at the lateral portion
fasciculys cuneatus
( amination).

® Lesion occurs at cuneate
nucleus-loss sensation at the
ipsilateral (same) side.

size. ® IIf cunegte nggcleus Freﬁem; be
® Gr‘acale nucleus presents arger size at medulla, tha
cungq‘}gpuc eus mean its fiber will be Smﬂ”@r’
caudrﬁ fo rostral porticrs). size.
Assoc. Prof, Dr. Kanckporn, Ciigvaburakul ize: 46

d11du gracile nucleus wat cuneate nucleus A¢¥u synapse u1ann fasciculus
gracilis wag F. cunea us ANEINY Toe Jie-F. gracilis, F. cuneatus & gracile
nu. WY cuneste miy. 5 somatotopic pattern Wuwuwudieddu Ada dHuisu
ANUFRNUIR mammaammasﬂamm MBavat] medial §a druanuidni
fuinansedanseduinAavandeaiumiaun synapse lusutia lateral aanun
Baeq nantanedsninduil gracile nu. & cuneate nu. wae F. gracilis & F.
cuneatus.as-loss vibration sense, 2-points discrimination sense, pressure il
WEnAURL lesion (ipsilatera) e-de) Wzl cross Vlfemsafuaiy wsien _
WRevnav medial lemniscus ¥ fibers naathulddonsernauay anisasfiade
a3ffuufu lesion 1unuu contralateral side

Toe F. gracilis fuminugd@nannsiudrsaassomeniaudosssu 76 &u F.
cuneatus 3FUANUTANIN T5 duaanue



racj ,
Central Gray e fUn/cu,u s

Dorsal motor Nu. Of Vagus

Solitary

Solitary N|

Hypoglossal Nu.

MLF

Tectospinal tract Internal arcua

Medial lemniscus

Hypoglossal N. —n,} b

Fascicles of hypoglossal n.

Assoc. Prof. Dr. Kanokporn Chayabura wl . a7

muiliflunw closed medulla ¥4l gracile nu. agiiu‘cdneate nu. Adufieas
ud? uavsudl lateral cuneats il frauavsuwiu inierior olivary \@niias

&115U medial lemnitcus

AARINIEU dorsal Fua 1NN T1U media l“‘ﬂwnsaﬂuuﬁmé’uusmsun
gracile tubercle sagyufaluaanungrusivdndusasyuniisizunii cuneate
tubercle &nLnunaTnsaayuuas gracile tubercle aywu gracile nucleus waz&n
avlilannsanynuas cuneate tubercie avwu cuneate nucleus &1y nucleus
a9 cuneate WA gracile Azyalvniayifiadn cephalic fuun Taadnana19du
UU ¥WU gracile nucleus Lindiaal cuneate nucleus wae gracile nucleus ag
vuanau wiamelinau ciinaate nucleus fadudu na1Ifa wu gracile
nucleus Linfiaulasnuanawcuneate nucleus aviinfiunduazaznuaindo
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Somatotropic Pattern or Lamination

Gracile nu.

Cuneated nu.

Associated s lateral
cuneated nu.

ot Cunea

spinothalamic tr.

) = AN «<— Dorsal
- 44

Medial lem

awilazwenmuugag somatotropic pattern'zi1z9 Fasciculus gracilis way
Fasciculus cuneatus-itavsuély pyramiid way medial lemniscus siae

Fasciculus gracilis“azil somatotropichattern dufl dauat medial uag
fasciculus gracilis'a¢3u sensatica AU 9 a9 dmﬁar‘] lateral
aanunuav fasciculus gracilis a5y sensation anauravnaiagetiuun
(uavdudivdsie Afaiiaiaan) wiflau somatic pattern Tu spinal cord fla
fasciculus.gracilis fuxn synapse fu gracile nucleus agfanadni pattern vhiu
agfime fibers 83U medial s¢i synapse ffu nucleus 1ugu medial sa2ufu
uae fibers &7u lateral avtii synapse ffu nucleus Tugu lateral Tuvinuav
wienAurfiu fasciculus cuneatus way cuneated nucleus

wazd iy gracilenucleus aituaswu fibers tanae wadngefulyazwy
|lateral (associated) cuneate nucleus Zauag/lu cuneate nucleus uav fibers
a9 fasciculus cuneatus azun termination 132 synapse ¥ cuneate nucleus
uaz lateral (associated) cuneate nucleus daiitain fibers ﬁa:j superficial A3
Ay terminate 1 lateral cuneate nucleus &7u fibers 7iagf deep i1z
terminate 7 cuneate nucleus

somatotropic pattern 129 medial lemniscus faufludnwavdofu uas
somatotropic pattern uav pyramid fiazifludnavdotiunazidaoidnas

somatotropic pattern 12y medial lemniscus Aa upper part a2 9NeaE
NeU dorsal &)U Lower part 2a9svnitagnivaIuaIuiaatnInig ventral

&u corticospinal tract AviudieaAu upper part uagInIBaLgAAUNINIIGATY
dorsal & u Lower part 2a99naagraunIniveu ventral



veatioular  tOlLaTy
nuckus  fract

L\ Relia (]
(&% U\~
%
q\‘-._ _____;’ / - /L Medullary pyramid
(CsT| Wowrie. . Mediallemniscus - Anterior spinal artery

® forms from the opposite side of the internal arcuate fibers.

® Internal arcuate fibers from the cuneate nucleus terminate at the
dorsal part of the medial lemniscus.

® Internal arcuate fibers from the gracile nucleus terminate at the
ventral part of the medial lemniscus.

® Somatotopic pattern (lamination) of iecial iemniscus as follows :
- upper body locates at the dorsal part
- lower body locates at the ventrdlpart

- Damage at medial lemniscus -loss.at the contralateral zide of gross
touch, two points discriminaiion, vibration, proprioczption of body

udAIEIUADY medial lemnicusnavain fasciculus'gracilis wae fasciculus
cuneatus 11 synapse AU nauon U nucleus Aa96sadua?a i fibers aanun
\u internal arcuate fiser idvagaaluiiiazad medulla anntfuay cross midline
wiflagia pyramid ludyaseiuthu Ban decussation uay medial lemniscus wia
sensory decussation nanagauru midline wavdunsaAuzn dvarnaraiu
medial lemniscusiluuauen ascenddiulalsinu pons uag midbrain waz'lal
fuga thalamuswagann thalamus i primary sensory area a4 cerebral
cortex a'li conscious level \ia s cerebral cortex wilanauasmuIan
(interprete) Huaanuudu sensgiy 69 9 Sdvanuantas wazdurIaag
sensory AiuLanun

-8 internal arcuate fibess 31n gracile nucleus 3zl terminate 1 ventral
part 229 medial lemniscus 6191y lower body a¢ locate 7 ventral part

-81%8u internal arcuate fibers from cuneate nucleus M“i@a'm cuneate nucleus
azlyl terminate 1 dorsal part 2ay medial lemniscus gfatiu upper body a¥
locate ¥ dorsal part

fhiimaidamad medial lemniscus azvinlvilfaausdn (AeAy gross
touch, two-point discrimination, vibration, proprioception uas contralateral
side
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Opén Medulla 1. Hypoglossal trigone
2. Vagal trigone

3. Vestibular trigone

Tiactus solitarius Nudluus solitarius

Inferior

vestibular

nnrlrxus—\\‘&’ 4
. ey 2
Inferior G2 g
cerebellar

Medial vestibular nucleus

Reticutar 3 Lo
formation o

peduncle -
\ Dotsal
\ molor
Level of section nucleus Dorsal motor
of X nucleus of X

CN X —=

_ Medial
longitudinal
Spinal tractl CN V fasciculus

Spinal nucleus CN V Tectospinal tract

BT ,_":_-‘
Eoif
5 Medial lemniscus
Voo,

Inferior olivary nucleus/ =
Pyrarsid

Spinothalamic/spinoreticular tract

Seclion 5: Medulla—Level of CN X and_ the Vestibular Nuclei

Assoc, Prof. Dr, Kanckpom, Ciigvaburakul wize: 50 -

u slide fazuaavntsidaunilasarnszeu closed medulla 1i1ilu
opened medulla v'ivisiiu dorsal surface Ssall

1. Central canal thiaaaniilu fourthwentiicle ¥inl3 dorsal motor nucleus of
vagus fiu tractus solitary nucleue \llpaan‘lag lateral a31 hypoglossal
nucleus antfintiag dorsal 37 & Hypoglossal nucleus flazsiulvitAnilusan
uuﬁtsun \ hypoglossal trigona (trigonum hypoglossi) fiu uay Dorsal motor
nucleus #av vagus siubitfisiDusasyunizanii vagal trigone (trigonum vagi)
1 uag liferior olivary nuavdfady uay aidy

uananifugaAalu inferior cerebellar peduncle wanfiumgsitu lateral
surface 3¢ ldeuviatf s‘ylnal trigeminal tract was spinal trigeminal nucleus &n
I nANNgY ¥aifu tuberculum cinereum agwne'lal 16 inferior cerebellar
peduncle L’anmnuﬁsimuuoﬁmmﬂu tuberculum cinereum

usau dorsolateral part uav floor 229 opened medulla g vinsasyuludduan
desaayudiasdaifastulilas caudal part 2a9 pons Bunit vestibular area §
susalugsnumdnniadiy lateral part 2av floor uad fourth ventricle &nagl
a0 vestibular area a¢fi vestibular nuclei f9saat vestibular nuclei
Usenaueie 4 naudia wel inferior vestibular nucleus, medial vestibular
nucleus, lateral vestibular nucleus way superior vestibular nucleus o 4
nuclei fazdulvitAinsanyuuas vestibular area usidgwiuly opened medulla 1iu
aewuwel inferior vestibular nucleus tAeaffufu medial vestibular nucleus
wihifu Teadnsaiznasiy histology uag inferior vestibular nucleus Gan
dnuaurfiinilu checker broad appearance &u medial vestibular nucleus as



agj medial N1 inferior vestibular nucleus Aida medial vestibular nucleus aj
fin sulcus limitans &3y cells 1u medial vestibular nucleus asfidnwairla
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Dorsal longitudinal fasciculus Hypoglossal nudeus

Inferior medullary
velum

Inferior vestibular nudeus

Dorsal motor nucleus of vagus deus of sol
Nudeus of tractus solitarius

Medial vestibular nucleus Nucleus cuneatus

Tractus solitarius
Lateral cuneate nuleus
Inferior cerebellar pedunde

Dorsal spinocerebellar
tract

Nucleus ambiguus Spinal trigeminal tract
Ventral spinocerebellar
tract

Spinal trigeminal nucdeus
Medial longitudinal

fasdculus{MLF)

Central tegmental tract Intermal arcuate fibers

(Crossing from opposite
Inferior olivary nudeus () inferior olivary nudeus to
Arcuate [ Inferior cerebellar pedundle)
Medial lemniscus nudeus
1 Medial tectospinal Inferior olivary nucleus
fyramia tract \medial accesssory nucleus)

Lab Neuro Rall MD 17 o

awiliflunwid medulla B34 open awlagfusneaigniediu dorsal
compartment nau

Tudu dorsal corripanment agwu hypoglossal nu., dorsal motor nu. uav
vagus, soliary hucieus f1u tract ({racus solitary nu.), f9a9nu cuneate nu. Way
lateral cuneate wu. ag WRzBUTAALAT inferior cerebellar peduncle induiaas
wandun s lateral

f7u structiures MNY6U lateral compartment avwu structures §9iifida spinal
trigeminai nu. fiu tract 22934, nu. Ambiguus, ventral spinocerebllar tract,
reticular formation, antzrefateral system €910 spinotectal siafay
aaailu spinal lemhiscus

87U structures Miatgn19siu ventral compartment avwy structure sosiatuldd A
arwu inferior olivary nu. wavazdl fiber &sinqdansay inferior olivary nu. 7
138071 central tegmental tract, uanannfidowu 3 awefifia MLF, tectospinal,
medial lemniscus wa¥ pyramid, arcuate nu. uagwu hypoglossal nerve 739
aanN1n hypoglossal nu. J9aanunann dorsal ¥1I1119 ventral wRENAELTENIN
medial lemniscus way pyramid



MOTOR NUCLEUS OF TRIGEMINAL NUCLEUS
AND TRIGEMINAL SENSORY NUCLEUS

V- Trlgcmlm

Mesencephalic
(praprioception)
V - Trigeminal
Chief
(touch)
V -Trigeminal Superlor salivary
Spinal Inferior salivary
(pain & temperature) Nucleus amblguus
Vestibular (branchiomotor) Lednagnd wa
& cochlear X Dorsal motor '::::-;a-c-.w L
Nucleus solitarius of vagus
Hypoglossal
SENSORY | MOTOR
Somatic W O Somatic
Taste/baroreceptors [l B Parasympathetic
Special sense Wl B Branchlomotor

Trigeminal nucleus LL‘LiqaaanIu motor Wag sensowy 1 motor nuclaus of
trigeminal nerve avatl upper part 4a9 Pons@nulinig dorsolaicral part 1nd
araniasinyuiilu cerebral aqueduct axuimtiungunay nucleas dun lateral
@a fiayu nucleus ﬂgztﬁmﬂutmuﬁm diupudenfifa trigeminalnerve Lay
lateral awaudsillidndanauiuninucleus w9 chief wsa-inain sensory
nucleus uay trigeminal nerve Aviviadsuanusdniigsdu fine touch

&7u motor trigeminal nucleus A% motor fibers 11t&89 muscle of
mastication wianaudaife uatarliiendasfi-daw Jerk reflex
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VESTIBULAR NUCLEUS

| = inferior (spinal) vestibular
nu. e
M = medial vestibular nu.
L = lateral vestibular nu.

S = superior vestibular nu.

‘=—— Thalamus

Medial ves. nu. + inferior

ves. nu. = observe at the
‘open medulla level

~Oculomotor
nucleus

Veshbular [ Superior
nucler Lateral

Trochleor
nucleus

Medial ves. nu. + Lateral
ves nu. = observe at the
widen part of floor of 4th :
ventricle > abducens or Vestibutor roor ——— A 3| R~ iddle corebaltar
facial colliculus level W VA4

Abducens
nucleus

Interstitial nucleus
of vestibular nerve

Above start to see 4
{ ater”

Secondary
veslibulocerebeller
fibers

Veslibular

the superior nu. Until nuclei
trigeminal motor nu.

Madia! langitudinal fosd = Vestibulec (unal
Assoc, Prof. Dr. Kanokpom Ch {deacending vestibiiar h‘w’i]’fﬂ st

Vestibular nucleus vIu pure sensory nucleus Usznausianvestibular nucleus 4
fiau eufifida inferior vestibular nucizus, medial vestibdiar nucleus, lateral
vestibular nucleus wae superioraestibular nucleus

119 caudal part 2a9 pons Wi itferior vestibular nucieus Aiu medial
vestibular nucleus aasffuaejriauluszdiu open medulla 1aal medial

vestibular nucleus avatismedial way inferior vestibular nucleus azatn lateral
weaLiL ALY

walusedutl cephalic part fu'lyl Tuseduhiduiniredigauas opened
medulla agwu medial vestibular nucleus t@eadudu lateral vestibular nucleus
avwu medial vestibular nucleus AL medial was lateral vestibular nucleus
agn lateral uavazwuvivaatiifevdulil aufivsesu Aiwu abducent nucleus
w3a facial colliculus wasadinduludn agwuwe superior vestibular nucleus
tAgvatvsien avlinwy medial Ay lateral vestibular nucleus Snuay uavazwu
superior vestibular nucleus ”Lﬂavuﬁal,ﬁawu trigeminal motor nucleus watae
veU trigeminal motor nucleus f'11UAaglsiwy vestibular nucleus way



Superior
cerebellar
peduncle

SUPERIOR CEREBELLAR
PEDUNCLE

© Mostly contain the
efferent fibers from
cerebellum

® Also contains small
afferent fibers of
cerebellum

@ is jointed by the
anterior spinocerebellar
tract

Superior cerebellar
Peduncle decussation

w1262 Asagr. Plad. [

Athsungaudiiiiu superior gerebellar peduncle agwinifunainada iy
grittan midbrain uaz diencepihalon Au cerebelium dulvainnaluiiu
isznausie efferent fibers Waanunann cerebalium 7ay'luéis red nucleus uaw
thalamus uavfvfidrunas afferent fibersAwag cerebellum unvdurlzaluagiu
superior cerebellar peduncle {igHea

dnviedofidauuaa diterior wia ventra! Spinocerebellar tract Saiailumn
cerebellum n1$superior cerebellai‘veduncle fe7e

Rziumwuufiandiu superiod Cerebellar peduncle usas wagediului3ang
M543 superior cerebellar peduricic Aavadaasnasunud? (ia decussate fu
narenflunsemagyusay avaaenazsiulilu superior cerebellar peduncle
decussation mauum‘]ﬁazﬁ decussation AunaINg wa decussation Auuiiugdy
nseaavlAavidnagiian

25



Section through the Rostal Part of Pons

Trochlear
nerve exit

PAG

Lateral lemniscus Trochlearn.  'rochlear N,

Superior cerebellar p

Central tegmental tract e
F 4

MLF
Reticular formation

Medial lemniscus

Middle cerebellar
peduncle

Pontocerebellar fi

g ar . o ' » o o
Section flazdialusedu Pons wu¢ azuam\L structure sN9gdAvE ’ﬁod)u’lumammunnszmn lower pons
U199 ueasfiune structure sruvuaidaawlliine

Bufisydiy ventral partof PoRs fiau asanatvaswu transverse pontine fibers 8619 12199 Aauzienuiuiu
AN Tusedu pons &199 §IU2IN ﬁaunsinrfaushqﬁi‘a‘nnmztﬂu cross cut buddle ffufiawan 3 tracts Aiflu
corticospinal tract. Carticobulbar tract, corticopantine tract tiuas &uwmesiu lateral part auwiuilunaudau
susliulvalageniihneinallaun Tuda rriddle cerebellar peduncle daadulnaiilu afferent fibers aag
pontocerebellar fibars win pontine nuclei wavduaseznulildy cerebellum vvarushoaasnWaswu f
trigeminal nerve eaninassnatvnay middie cerebellar peduncle astiutfluldusig asetiuuzar sy
structure uale basilar part w3a ventialpart aag Pons aanann dorsal part w$a tegmental part #av Pons
tfufida medial lemniscus #1928 Tl horizontal aianAsANAIN usiluseeiu upper Pons fidaina
medial part 289 medial lemniscisatavvvaananndu &runnv lateral part axt?uﬂpﬁ&

- y =
fhuusia tegmentum pas®cns structure MAawu 12 superior cerebellar peduncle danwil IUARAURIN
agnatequag tegmental part xav pons way Tu section Migediu superior cerebellar peduncle av \@dauagun
decussate fuiilu superior cerebellar peduncle decussation w3a decussation of superior cerebellar
peduncle

Structure siaundanauviag lateral aan'liann superior cerebellar peduncle da wan lateral lemniscus il
lateral lemniscus 1 az1i hearing information ‘l1/a1n superior olivary nu. uas trapezoid body t#aazlil
synapse 7 neuron sia'lifida 7 inferior colliculus Tu midbrain &w¥u structure Aatlarawivnas medial
lemniscus Miilu 3 naa Mdamutumarandousd medulla fia anterolateral system 1anfu spinotectal 7
sznavlaléan anterior uay lateral spinothalamic tracts uaw spinotectal tract Afvavdnmusatuidasy
wiundarenivuas medial lemniscus aza¥amedduliudiou 3 inaafifaialdzassullaglaraniouas
medial lemniscus wilauéin 131 medial lemniscus 3¢ move livieinivlnu &Hrumivaay medial lemniscus
fifardamuludaaua

fonagsvaas MLF agfigsramiiauaiwe dafimeainaanlinmesuzindisuasvionas MLF flazllag
2auuanzal periaqueductal gray nucleus Wamaamienas medial lemniscus uanannazd 3 inaafilsznau
ueiaesa anterior uay lateral spinothalamic tracts 2uvia spinotectal tract us? Tustéiu pons flazfisn tract
niloiarinaduuniuda lateral lemniscus foazin hearing information 11

nnawi MadgaaTaudiuuas trochlear nerve dulaafunaufiazaanain brainstem dauné cranial
nerve Nng azaanann nucleus tasdtasvnooifiendu az'bidnslaifudauaanain brainstem uaz ddug
1aaanan brainstem avaanwvig ventral surface uay brainstem ug trochlear nerve ilu nerve Milszuaia



WsAaulnn brainstem Aaglaifunaunaraanannniveu dorsal sgrface 2ay brainstem
lii'leiaanann ventral surface 2av brainstem wifiau cranial nerve fauq
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Blood Supply of Pons

AICA = anterior inferior cerebellar

Superior cerebellar artery

Long circumferent:al
branches
(Bosslor artery)

Anterior inferior
cerebellar ortery

Pararned:an” branches \
(Basilary drtery) Shor! circumferential bronches
Assoc, F ( Basiior ortery)

wawTaINaanLdandui&ay Pons figet

Anterior inferior cereellar artery WL&eausie lateral part 2a pons AUMN
uananfl uSoalnsiAnetifodneie short circumferential branches aunw
87U long circumterential branchias as18uvsu tegmental part ua9 Pons
vfufu §runndau dorsolateral part 129 Pons azgaideasae superior
cerebellarartery &u basilar part w3a ventral part 229 Pons avgnilevsag
parameaian branches ﬂifc';qmmuaﬁu'n.ﬁﬂa Pons uanaanu1ann basilar artery
Manua

Anterior inferior cerebeliar artery tia AICA



| longituckosl
wlus (MLF}

i lnennisens ——F =

potualamic =
tract

Fourh vanincal  Supanor modullary vahim
ol nuclet: b |

Paramedian branches of basilar artery

Long circumferential branches of basilar
antery and branches of anterior inferior
ceroboliar artery (AICA)

Long circumlerential branches of basilar artery
Long circumferential branches of basilar

antary and branches of superior corobellar
artery (SCA)

O NN

28

Assoc. Prof. Dr. Kanokpom Chayabuzakul

Slide flugauaiuzag pons szduenyd awuy lu Pors uug laaunds pons
8199 uatuanIRIUTaINAUCUL NaaaLdani 11l area finvquas pons &I
6199 Mgl

&iroudny area uay Pans Midavsmauuivaainaanidan paramedian Gl
branches uav basiliar artery

&M uan9 area un9 Pons Mfavmauausnasnaanifan long circumferential
dauflu branchés ziav basillar arterv ita¢ branches uav anterior inferior
cerebellar artery (AICA)

8ufienusno area 12y Pons- & sidauausuasvaani§an long circumferential
d9iilu branches wav basilis* artery

fmfasuxav area 229 Pons Mildtushauausuasmaanidan long
circumferential oiilu branches uav basillar artery uaz braches ua9 superior
cerebellar artery (SCA)
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PONTINE SYNDROME (MILLARD-
GUBLER SYNDROME)

® is caused by paramedian infarction of the pons
(basilar artery).

® functional loss of the sixth and seventh cranial
nerves and fibers of the corticospinal tract

® resultsin :

1. ipsilateral paresis of the lateral rectus from
damage to the abducens nerves > internal
strabismus, and loss of power to rotate the
affected eye outward

2. Diplopia (because of internal strabismus)

Ipsilateral paresis of the upper-and lower face
from damage to the facial ¢ranial nerve

4. contralateral hemiplegiafrom damage to the
corticospinal tract.

Assoc, Prof, DrciKinoknum Cliayaburakul w)ze:

> Aguanns pontine.syridrome #3a Millaid‘Gubler syndrome &wngLinain

Basilar part a2 Fons iiansuai&acminasiinann paramedian branches 7
\Hunaueszy Vasiiar artery Mianaasaasduniauwan

> i iiineanut&evnedu CNY waz CN VI 573uv9 corticospinal tract sty

1.

JorAaannissrasialudd

ad LA lateral rectus @iabuss2naudiedAu lesion twsiztinannasidavie
uav,aoducent nerve i 1Ivitviuly internal strabismus wWdaswmawinalu
SavivligunsansaimEudidaniaaanlddruuanle

awdvivaniluaiadau wnadeannamaiindiety iliawananis
gavd lueti?uietina Tusihunueiila corresponding Auniaiguaginan
AN 2 24719 W1 merge Auaslisunadauudulawadautiiuning
Ay waazvinitAsdunwiadauviudulals Sofadlunain 2 2w eau
ffu soruauatnafoiunin tlunwaiau

findudatlumiadsdnnissrudarfudu lesion Adaannnndaniauag
facial nerve

fiduwnaednarudonsoriudu lesionanuusiinannfinindavia
corticospinal tract



LOWER DORSAL PONS SYNDROME
(FOVILLE’S SYNDROME)

@ is caused by blockage of perforating branches of basilar artery in
dorsal tegmentum of lower pons.

@ Structures affected by the infarct are the PPRF, nuclei of CN VI
and VIl nuclei, corticospinal tract, medial lemniscus, and medial
longitudinal fasciculus.

® produces :

1. Ipsilateral horizontal gaze palsy (damage of the paramedian
pontine reticular formation and/or the abducent nucleus)

2. Facial nerve palsy
Contralateral hemiparesis
4. Contralateral Hemisensory loss

Assoc. Prof. Dr. Kanokpom Chayabdra.l o 120

A§UA1NT lower dorsal pais syndrome w3a Foviiie's syndrome ﬁﬁmms}
NANNMSIANTAAAULRY vaaaLdan perforated branches wia
paramedian branchies v basilar artery Susaulii&eg dorsal
tegmentum aav lower vons

i lhiAamsieavauny structutre dosaad 1 PPRF wia paramedian
pontine reticulairformation, nucleus'ot CN VI & CN VII, corticospinal tract,
medial lemnisciis, medial longitédinial fasciculus

inlvitAnainsusingdosialydl

. higansansanaluuu-horizontal leneidiendu lesion leiwsisAnainnis
(deval PPRF, way abalcent nucleus

. \ina1n1s facial palsy wihduwaminhadedn wianaudamidauusende
an

. flaamsaauuseuasnmanisiiamedensefutudu lesion wda
contralateral hemiparesis

. fimsgey&uainusqn general sensation sruifsasezuuassronie
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® Mediate auditory and visual reflexes

® Contain center for vertical conjugate gaze in its rostral extent.

@ Contain substantia nigra, the largest nucleus of the midbrain
(degeneration of it cause Parkinson’s disease)

@ Contains the paramedian reticular formation; lesion of this
formation result in coma.

%; elopment of Mesencephalon or Mid B'r'm

Stratified nuclear

Alar plale layer of colliculus
S Sulcus

- % limitans

Visceral

A 7 “?& = ~ o T .
Basal plate Substanfia ~—" oinil
nigra

siald 1fuvianusEnitu Midbrain 31 Midbrain shufi§nraizaiels wass
ANuSIAaed'ls

» Midbrain@a«iiiumeritunas auditoly uat visual reflexes Ais1aslsizaudu
sall

> Midbrainduguenaisuasrinsnsanaiuuu vertical conjugate eye movement

» Midbrain furlsznaulusie-nucleus s deyfia substantia nigra douflu

nuclesis Anaiiigalu midbrain drfinisidanuas nucleus Fasflusngiw
winlsa Parkinson’s

> Midbrain foisvnaiaie paramedian reticular formation Annsdevnad
unatasvih v taag Tuannis coma

> MsRauInI5ua9 Midbrain w3a mesencephalon Tnad7ufisofl

> IINAWaLWU alar plate &% azagniasiu dorsal Garadeylalily sensory
nuclei Ly superior and inferior colliculus was basal plate &8 azatn196u
ventral astasey'luiilu motor nuclei LU nucleus uav CN Il uas CN IV uaxd
sensory nucleus 119 nucleus 9 migrate maq’ﬁ ventral part \ilu sensory

w6 migrate aagn1v6 U ventral part 12iu red nucleus w3a ruber (rubral)
nucleus



EXTERNAL MORPHOLOGY OF MIDBRAIN

® Dorsal surface 0 super-ior & Intervenitncutar Roal ol the Pineal Sopeiior - Injenar

lovamen Fcrnn third vanlricle 'Ih:alamus glang - collicuins rnh-:ulu!

inferior colliculus, oror [

ETmTAU S

trOChlear nerve Interthalamic

adhesicn

® Ventral surface : cerebral .=
peduncle, interpeduncular o«
fossa, mammilary body and :
oculomotor nerve

b Cerstia
s TR

) Primary
= lissure

A Fouilh

“~ Cerebellar
hemisphere

\
Noduluy

CENESNAL PEDUNCLE
Teochieas (IV) nerve

Supenar cscebellar psdnchs |

Makiie corebellis peduncie
Inkerics Corsbellar peduncle:

1N 4

Assoc. Prof. Dr. Kanokporn Chayabgra/wul il

[Z

ﬁﬁLﬂll'lQ] external morphology 424 rmidbrain Au

B3uann external morphology vingsiiu dorsal surface aau t51agwu colliculus tHusiuyu
aanun ﬁé’numutﬂuaﬂrm{ﬁu 142 ¢ da quu 3un superior colliculus uag f&a19 inferior
colliculus way 899NN inferior colliculustagfl cranial nerve Qwuoaanmmasﬁu
dorsal surface Wuda cranial nerve A7 4 vita trachlear nerve ilu cranial nerve 3
iiieniiaanann brainstsm vnesu dorsal’ suiface

U external mororialogy 2ad midbrain vi WEU ventral surface agwu cerebral
peduncle tufuviaunau 1wse peduncls wiladuau Audulilidaudu cerebral cortex
f9'ddlaqin cerebral peduncle uazseaviagsewing cerebral peduncle Aa
mterpeduncular fossa uarlusag peJuncular fossa avfl mammillary body atjnsenang
uuaa dnviadl oculomotor neve-Ssaanun 1 & 1u interpeduncular fossa i # floor 2ag
interpeduncular fossa a‘*ﬁanmu“mugwim 15758731 posterior perforated substance
wEfiwn naaadaanzuasinavasliides auas midorain Magdnasly

usigh&9Lnea midsection uag midbrain a¥wudn area uav ventral part a9 midbrain ay
WAL MIFY dorsal part mummﬁmo LIRSIGR cross section vinlumasinu
ventral part mamamwuanwmumaa Pons aq’tuwm"mmomu dorsal part wuadnwrauy
229 midbrain ua doisrazdanalu slide siaqlal
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CROSS SECTION OF
MIDBRAIN

> Cerebral peduncle:

- Anterior part - crus cerebri

- Posterior part > tegmentum

» Pigment band of neuron-> substantia nigra
» Cerebral aqueduct - narrow cavity of the midbrain

» Tectum -> part of midbrain posterior to the cerebral

aqueduct
> Central gray > gray matter around the cerebral aqueduct
Tectal plata
PAG Plane ot section B

Tectal plate

Central gray
matter

Fourth
vanlricle

Red nuclous

Emerging Substantia nigra
erebrospinal fiuld ___Ryremid
Crus cerebii—
Central canal /
. / SpinalPord Interpeduncular fossa ., _
whe A / ' Assoc. Prof. Dr. Kanokpom Cheyihuran™

5 Evsmiige, Fuzianald et {1 Clirieal Neroanatomy and lieyosclence fo - wabzstudentconsult.com

g structure, 2a9 ‘midbrain fu

» Cerebral pedunelelsenausaa 2 néia anterior part w3at3an3ia crus
cerebri Wny-posterior part wia‘tegamentum

> dnfluluauasan avwu Pigment #6i1 3unia substantia nigra

> El'owr;ﬁiil‘?ij CFS wmari1u3eni1 cerebral aqueduct Taaisnavande cerebral
agueduct flunsudv tectum aanann tegmentum (tectum sxnaiael “C”
& izgmentum &enssraf *g”) Tae duwas midbrain Aag dorsal A3
cerebral agueduct 436731 tectum uazahuiae ventral n3anindu
tegmentum

> i gray matter v.lauaausau cerebral aqueduct t3an31 periaqueductal gray
wia PAG



TEGMENTUM OF BRAINSTEM

Medulla Pons Midbrain

Tectum

Inferior olivary nucleus Basal poiis Cerebral peduncle
A B C

Assoc. Prof, Dr. Kanokpom Chayabriul 1920 kS

azwuawiiagife medulla Pons way midbrain

fuienusavdudliflu tegménitim was medulla-nens uas midbrain ladutll
warfinaauey udaddruuas basal wia ventral part 429 medulla pons ua
midbrain du¥ugiu tectum azfilawiylu rridbrain ity

Midbrain wivaaniiu3 dru Teeled cerenral aqueduct tiunuiiii tectum aan
1N tegmentum 2av midbrain warlaiiisriuag substantia nigra Wuwuitunis
w19 tegmetum @310 basis pedincyli §1¥u substantia nigra fiu neuron
fdnwawwiiluden (nigra inainendivnigre, nigro ulaindein) deuiailu par
compacta wag par reticulatar
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MIDBRAIN (HINDBRAIN)

® Tectum comprises of

= Superior colliculi (involve visual
reflex)

= Inferior colliculi (involve auditory
system)
® Tegmentum includes nuclei
involved with :

= Reticular formation : arousing
system

= Periaqueductal gray : specific
behavior

= Red nucleus : motor control

= Substantia nigra : extrapyraraiaal
motor center(give rise to.dcpainine
containing pathway fucilitating
readiness for movemeiit

Y
\
| @ %
{ ; &
oty e ——— 1
Tograam
N —— 6 =
Meds) pmnacm _
Rl
Torecormretrng ——< \‘“j / Corstont
oo fasping
7 [
/ =G
o= N / sl . ‘
100y / !
N
> Y | |

7 N Y
Frocaemesnt D ssmoyolmsced et bese

Heuee 324 Tmm\rrvs«lmnollhcmldhnl threwigh 1he Inferior collicmth shows e dni-
siun vl Ike midbrain Ino e tecium and the cesehea| peduncles. Note thung the cesmknl
p=duncles are subdhided by the subsiantla nlgr Into the tegmentm and the cnis censbri

==
Cerebral aqueduct or aqueduct
of Sylvious which connect the 3¢
and 4t ventricles.

Axsoc, Prof, Lir. Kanokpomn Chaylhurandt

> ﬁltecum 229 midierain asfianrausianiz-superior colliculus Avinwini
vienadfu visvaireflex Ay inferiorcoliiculus AvihwmiiAedasdu

auditory gyster: Wwinify

> 87U tegmentim dsenaueae strusture drasialld reticular formation #Avin
mihfiznAL arousing system LﬁaﬂanLi'ls.,unﬂsuam'mrﬁuﬁmam‘;m
periagtaductal gray Tuny ranTAeAunadnssuidiwizuneacing, red

nuelens VinwuALAe i

215AUANNNTVINVIULDY motor, substantia nigra

vHueuel extrapyramidalmotor system uat flog319815 dopamine &1TunIs

wraNnIanlunITRaauln



2 LEVELS OF SECTION OF MIDBRAIN

@  Structure ofmidbrain may be studied at two levels:

1. Transverse section through the caudal part, passing through
the inferior colliculus

2. Transverse section through the cranial part, passing through
the superior colliculus

MID BRAIN
PONS

AMsAnEAAR e luaay midbrain AN 1681566 cross section 2a9
midbrain wivaan fu 2 s¥sruea

1. Transverse sectich fidan1usEdy cauda! part wiadua1vaas midbrain
tinuU inferior collicuius

2. Transverse secticn Wuseeu cephaiic part wiagiuuuvsay midbrain Taada
#1U superior'coliiculus

tugdaulu 2 sedu'Adaeinu inferior Soliiculus way sy Adasy superior

colliculus
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Inpogiorsal serey 1N i
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Pyramdal seramanon=="" | , TV ot G,

Assoc, Prof, Drii€anok2om 4, |

Slide fuanunIwsINEa9 cross section AAR-3 seduing

ALY Bamwidse uszdy superior Calliculus Fufiidanaiiu red nu. 7
Adaau wasin-medial AU lateralgeniculate body ag§311l section LugA

fruannaivia mwidastusteisinferior colliculus Aiaziusasyuway inferior
colliculus

AMmgivia mwAdRr s sandastning pons fiu midbrain fagsiuniesiiu
ventral'surface aa9nw&rvaIUUaY pons agfiautly diunwuuaviiusdiuuad
interpeduncular fossa Armsasinadnaanted ANTWARTY ANUEAIUAY
interlpeduncular fassaraglldaugdrevvaananndunn Audagoduluwiving
AUy cerebial peduncle Tu interlpeduncular fossa Aavfovhafunndu

a7 structure azwiuin cerebral peduncle Hu nauaeq azagdadu duliasdng
viaananiu deiiuSevialvl interpeduncular fossa Auvugagvivaanainiu
fasunfasuauinmdy uaadanandeniazuaniadn dulvuatgoninfu



What's expect to see at the

STRUCTURES WITHIN CAUDAL (INFERIOR COLLICULUS) PART OF
MIDBRAIN

] Nucleus

® Periaqueductal gray

® Reticular formation Lateral lemniscus

® Mesencephalic nu. Medial lemniscus

® Red nucleus ® Anterolateral system or spinal
lemniscus

@ Trochlear nu.

) ) Corticospinal tract
® Inferior colliculus CortichRulaPtract

®
®
@ Corticopontine fibers
®
®
®

Tract and nerve ‘

® ®

MLF
Central tzgmental tract
Superinr ecrebellar peduncle
decussacion
® ) Cenmissure of the inferior collicul
Lo ® ~ Supenor cerebellar peduncle

@ % _Trochlear nerve
. ablieziul wize 3u

67157616 cross section uay lowsr part wWia caudal pasi uas midbrain s¥6u
inferior colliculus &iavleiwii@ uiiilu nucleus svafifa periaqueductal gray,
reticular formation, % puclausunsimuAatiafiuinAzeaL PONS dAfasnutiuslisianelu
midbrain ssiim nin meszns2piialic nu., red nécieus, trochlear nu., inferior

colliculus

# tract uss Nerve fasvudaiaunan pons wiwlateral lemniscus, medial lemniscus,
anterolatera! system or spinal lemiiiscus, corticospinal tract,
corticobular tract, corticopontira, MLFuss central tegmental tract
tract usz Nigrve faswuanzlu lower midbrain i wu superior cerebellar
peduncle decussation,ussiaugierior cerebellar peduncles Commissure
of inferior colliculus, sup=rtior cerebellar peduncle, trochlear nerve
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Brachium of inferior Inferior colliculus

colliculus

Reticular formation
Lateral

lemniscus
Periaqueductal gray matler

Aqueduct

Nuthus CN IV

Level of section

1Jarsal raphe nuclcus
Spinothalamic/

spinoreliculor tract

— Medial longitudinal fascicuh

Cerebral peduncle
Superior cerebellar pedued
Central {decussation)

tegmental lract

"\ :
Pontine nuclei

Section 11: Midbrain—Lcvel of the lifericr Colliculus

Inlerpeduncutar nuclei
Medial lemniscus

Substantia nigra

Assoc. Prof. Of. “anolzom Uhayaburakul m1zes 39

waavaneazaiuluaasc Miabrain (Interpal merghology of midbrain) Tuszeiu Inferior
Colliculus Tazazi3u'ls stiucture MaswuavRaT261U dorsal surface asuwniaaIu ventral
surfaceaswu lateral lemniscus (ilu fibers Wi hearing information 1l synapse 7 inferior
colliculus get‘l‘!unsiu neurons iy third cider neuron n&naaa hearing pathway uaswu
brachium of inferioi>solliculus Aangumas axon wia fibers aanan inferior colliculus "l
medial geniculate body uav thalamus viail Taodnrawisiudiilu characteristic uag cross
section seati.inferior colliculus aavmidbrain faagwu trochlear nucleus way decussation of
superior cersbellar peduncle

58119 carebral aqueduct Aidawarn periaqueductal gray &3u structure ﬁasj'tu tegmental part
aag lower midbrain azwudasiatildl trochlear nucleus avwulna periaqueductal gray, dorsal
nucleus raphe, central tegrnentaltract, superior cerebellar peduncle decussation doaznu o
AaULIIUUI midline ugzaRnAINRUAY tegmentum fianfle naneqfiavwy reticular formation
Adamusaifasfuriusszdu pons

11QATITE giflutanuio tegmentum aanann basis pedunculi adwﬁtsmmﬁo'tu slide nau
wiildts1e substantia nigra L%quuﬂumiuﬂu tegmentum aanain basis pedunculi Taw
substantia nigra aztilunaudsn dautteaziuiuau dawzihuivne dorsal fianile Aazwuuou
fAautnvasnuauiuAuau UL substantia nigra usiadeqéa long tract fibers Msiindudda
medial lemniscus fainAulatedfady ayade medial lemniscus azsiasd 3 tnaa daauun
Uaranreuas medial lemniscus e 3 tnaatiu@a anterolateral system, spinotectal fibers uay
lateral lemniscus uasls1Ains w31 medial lemniscus Tuseeiu midbrain v3atussduvgodiuizann
medial lemniscus agywaannnfunazlatanieuas medial lemniscus aza¥amedvihiiu ia
Uaeweniadu nau 3 tnaafidasainunmie dorsolateral fludinidudu uavaviniag lateral
lemniscus tws1¥ lateral lemniscus avsiavivlina inferior colliculus AauwWaun synapse fu
nucleus of inferior colliculus Aauwiau Saigdenaumihidauly

wqTudiuaag basis pedunculi doavadniy basilar part uas pons vAsuue laifl pontine nuclei
wintfutag uewy tract uae fibers snen aaiflavsas’laldy basilar part uag pons Wanue v
Usznauaiacorticospinal tract, corticobulbar, corticopontine



What's expect to see at the

Nucleus

Mesencephalic nu.
Periaqueductal gray
Red nucleus
Oculomotor nucleus
Edinger Wespal nucleus
Superior colliculus
Substantia nigra

Medial geniculate body
Lateral geniculate body

® ® ® ®© © ® ® ®© 0

|Tract and ner\;‘

©® ®

© ©®@ ® ® ® ©®

®

Lateral lemniscus
Medial lemniscus

Anterolateral system or
spinal lemniscus

Corticospinal tract
Corticobular tract
Corticopontine fibers
MLF

Central tecmental tract

Brachium of inferior
colliculus

Ccutemotor nerve

611576m cross section ua9 mitthrain 52y superiot Colliculus &9viagleimu &u
Wflu nucleus 69il mesencaoiaiic nu. uss periagueductal gray % nucleus s

wusaiilasiininansifu PoNs dss IoWar midbrain sndwsawsiu upper midbrain seiuil i red

nucleus, oculomotor nucleus, Edinger Waspsl nucleus, superior colliculus,
substantia nigra, mediaigeniculate body, usslateral geniculate body

s tract uss nerve Zaswusaiiasnan ponsuss lower pons uiu lateral lemniscus,

medial lemniscus, anterolateral:systein or spinal lemniscus, corticospinal
tract, corticobular tract, corticopantine fibers, MLF, central tegmental tract,

s tract uss nerve feswuawisliipper midbrain i wiu brachium of inferior colliculus,

uas oculomotor nerve
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Brachium of inferior
colliculus

Superior colliculus

lectospinal tract
Mesencephalic nucleus CN 'V
Periaqueductal gray matter

Agqueduct

Level of scction
Nucleus of Eclinger Westphal
Spinothalamic/

spinoreticular tracl Nucleus NI

Medial lemniscus
Medial longitudinal

Central fascicutus

tegmental
tract

A g
He
(y

i .‘-'::., X
. X o
%( (‘:w

Ventral legmental

Substantia decussation

nigra ~— Ventral tegmental

area

Assoc. Prof, Di.“anoi:zom uhayaburakul Wiz 41 -

Slide ﬁ;swzmqﬁr.umzn'\u’tumaa Midizrain (Internal morphology of
midbrain) Tuscen Superior Colliculus 1aaasiula structure NATWLAILE
AU dorsal susface ayuniv.vential surface

WdauLsinveay

:
o

re:hral

peduncle

Red nucleus

[eWu nucleus of superior coliiculus 13716 1 1u 3 inaafidinmu medial
lemniscus weaan itain sninotectal fibers ffu azun synapse  nucleus nas
supeiier-colliculus Wiy sunerior colliculus fiaiflu tectum 229 midbrain
ntlu superior collickits 2&9a1n synaspe uaf v fibers avuiilu
tectospinal tract &3190192a9 cerebral aqueduct wu periaqueductal gray
wiflauffu uadiwventral part aziilu oculomotor nucleus w3a CN Il uay
Edinger Westphal nucleus daflu nucleus 1@y parasympathetic nucleus 7
#hn preganglionic fibers Ly oculomotor nucleus paufiaaniluan
brainstem #1359 interpeduncular fossa 119 ventral surface 2avy midbrain

uananfusfany Red nucleus, central tegmental tract, medial lemniscus
wavdn 2 wnaa nauf i3yl lateral lemniscus wd? twielel synapse ‘lalfiy
inferior colliculus 1 Gausasuatussiua Wlatumndoseiuuutiaglinudn
wad? &u spinotectal fibers arislia dorsal §a iwsvassiagly synapse fu
superior colliculus dHuwm&a wiflaufuiiwulusesu inferior colliculus

Tnadnwassudiilu characteristic 2129 cross section s¢éiu superior colliculus
229 midbrain Aaazwu Red nucleus, oculomotor nucleuass Edinger Westphal
nucleus 4i9tilu nucleus ag parasympathetic nucleus Miazenn preganglionic
parasympathettic fibers ‘luffu oculomotor nerve w3a cranial nerve g ll|



fuLag
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Spinothalamic Brachium of inferior colliculus
Tp"’i‘"ﬂ'“"l“’ Superior colliculus
1L

Periaqueductal gray matter

Medial
Ly lemniscus Aqueduct
M.t.'("l.d ] Nucleus of
t;l:;;u ate tdinger-Westphal
(nucleus) :

| ateral

Level of section geniculate
harly
{nucleis)

Cerehral peduncle
Optic tract
Subslantia nigra
Cerebellorubrothalamic tract :
Central tegmental tract : ~~Venlral tegmental arca

Rdd fiwcivus CNT

Mediallongis -linal \osciculus

Section 13: Midbrain—Level of the Meai.! Geniculate Body

Assoc, Prof. Br, Kan¢kpomni\Chayaburakul "es 42

Slide flazusnedpiaiznraluaas Midbs<in (Internal morphology of
midbrain) Tusedu‘Superior Collicu:lus uuq asvsaasia fu thalamus fa
iy mediaiA1iateral geniculate body uav thalamus éhal

seefutiifudown Sunag superir colliculus ag uavazwu medial fu lateral
geniculate body uay thalamus agsaneglauausiunisiduwusiuda
structure-3IuduaAnauqAuituszéu superior colliculus x1n GunUvaY
structure a1zl §aunilaviihiadnuasiiy medial lemniscus s d4ulnne
dorsal 1nndfuuas aanai2gnv lateral inndudang vinlvivnesiu medial 319
a9 red nucleus Ausiegunui uae lateral fia red nucleus f tract Adain
cerebellothalamititract w3a anaasfitdazunlvitaniziaizasadiudnin
dentatorubrothalamic tract uay dentatothalamic tract A'lel aejynny lateral part
229 red nucleus



CRUS CEREBRI

> contains important descending
tracts.

> is separated from the
tegmentum by the substantia
higra.

> Corticospinal and
corticonuclear fibers occupy the
middle 3/5 of the crus.

- The most lateral fiber relate to lower
extremity

- the most medial relate to the face and
neck

- The intermediate fibers relate to the upper
extremity

>Frontapontine fibers occupy at

/

the medial 1/5 part of the crus. / Parieto-ocipito-
> Temporo-parieto-ocipito —H femporo pontine
. r Coriizospimal and
Forrrme fibers occupy at the ch:ﬁc:-s sl
ateral 1/5 part of the crus. N
Assoc. Prof. Dr. Kanokpom Chayabaralil i 4%

dnuaizvinulu Basis Peduriculi

Basis pedunculi azfidnwasnaaAugiudiilu hazilar part 2ag pons Aaisenau
11eéhe descending tréct

guviag dorsal n3n stizstantia nigra BuAsa.tegmentum gautiag ventral A7
substantia nigra 3eina basis peduncuiryu3a crus cerebri

Fibers 1u basis padunculi azflu fibersyuda tracts Msiawflavurain basilar part
229 pons Hyuseriausia corticospinal tract, corticobulbar tract, way
corticopontine tract

3/5 as9na1aY basis pedinctii avfludiatuas corticospinal tract uas
corticobulbar tract

1/5 vasitu medial 229 basis pedunculi azifluiatjuag corticopontine dud
\iu frontopontine (11a1n frontal lobe)

1/5 vnvsiu lateral 1av basis pedunculi azifluatjuag corticopontine &t
tilu parieto-occipito-temporopontine (81310 parietal lobe, occipital lobes, way
temporal lobe)
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=2 i

QS
i ‘k_.— @) I v N Y m Ascending
Pons T . i [ Descending

Midbrain ;\@@/@:

= S e T W Mixed

i e~ 1 ~F (- ) T-ourbase
L ..;- oy i ;é"‘::‘f \-'5{1’ . Ny

}, 7 ]
J "L . - ﬁ :
' Medulla 69 I
/-- . R
e e o i

awnetheazflupawideadly columni s 2 column ugassiumisuas
corticospinal tract tasimwsINTIvNII brainstem K9l spinal cord 69l

(3uan midbrain $a tract flaydsaiuagfinsanae 3/5 uag basis peduncul
229 midbrain u2%9a9un1l basilar part a9 pons wazaIN pyramid 7
ventral part 229 medulla wayuaaIdIUasY pyramidal decussation 1 fibers
fulnegrav corticospinal tractas cross ludoaseiuzn idaazadluiily lateral
corticospinal tract .u spirai cord Aa'luatlu lateral white column 212y spinal
cord Tutay &u fibers-&iuiian Al cross H9nTaavinaseq Tugiu ventral
part 229 spinal cord-1si4ia3 ventral corticospinal tract

T MWK ARILIUASIRIU crus cerebri TaawWITasIRIU Middle 3/5
of basis peduculi “9tflusinuniisuas corticospinal tract ffu corticobulbar tract

o somatotropic pattern uav corticospinal tract fia lower part aavitniaay
agn lateral uay upper part 2a9519nEATALAAUNIVIY medial uardudly
corticobulbar Annagn19 medial §» siaan upper part Uad9NLADY
corticospinal tract uasativinsuiug corticobulbar azlifsonanuiansin
Tumihuardswe Soanauntusiumisiilu medial lUn73n upper part zav
39N v pattern azdansudunad

MWNIINALENS 3/5 asunaaviiiluviatuas corticospinal tract uzde du
AMWMITNEWATIUGIUMULY somatotropic pattern 29 corticospinal tract
lower part aas59ne Axzatrauliunng lateral Upper part 2a9519n1aazag]
Aauluvne medial



Substantia nigra

e ; .j
@
-R___,

/4 Diminished substantia
nigra as seen in
ParKinson's disease

SUBSTANTIA NIGRA

+ is larger motor nucleus situated between
the tegmentum and the crus cerebri.

* its nucleus posses inclusion granules of
melanin pigment. :
* is found throughout the midbrain. V.

* is concerned with the muscle tone. ) ¥

Externol, mddla ond  desp
9ray loyersaf zupenior zolheulus

Tnferiar calliculus Cercbral aqueduct  Centrul gray necer
i " Nucleus of irochlear nerve
Mesrncephalic nuchous T # / . s
ol exigarmdnal nirve -~ / s ' Mudial longitudinal

L 7 ‘k-ff_.u—'.uhu Pesipwduncylor

Lateral donmiisus S .
~ 3 - Reticular furmation
~"""_, Iibers of superior

Medial lemnin L =" cerehellar peduncle

Temporopontiae T
Sber e - Devussation of
- apperinr vopcindler

) e les ; A0

= et N e
SSSubnsaatla i N /N-.:ulnv z0n r - My Nama
\ | e ,:.:/{"‘:,‘,';_;"‘
o - . S — —
/ \ Subsianyia
e T ‘Substantai nigra consist of :

= Pe,“reticulata

s | _9'..!-'_-;'?. tumpacta

Assoc. Prof. Dr. Kanokporn Chayaburszul

\NgEazduauay substaniia nigra fu@nin subsiantia nigra 1w
n&u large motor nucleus 75 faelanin pigment tfudsin dasfulu specimen &n
Soviufluwaudeauayiaediflunulrtunisusis rus cerebri aanann
tegmentum 2a9 midbrain ©avatwunRAGAINLELNIUAY midbrain

wih#indnuay substantia nigra AidamLuau muscle tone
1aes1avuLy substantia nigra aanuflin2 iufa
- Par reticulata sziiuilu fibers 1pn31 agBanini9su crus cerebri

- &ufl 2 Aa Par compacta aziduflunau neurons unnNagdaluniveu
tegmentum

Tumeadfinwuin din1svineTuuas substantia nigra antasasuiaidauasioay
WusnumavinbiilAndluise Parkinson’s

dorlanfiufiudnathontisfiavsnamsaihanmansndu mmdaueuas
midbrain agiiun19nva&u aseusiaui ikulunw cross section uag
midbrain faase floor uay interpeduncular fossa fiutavagiiuilu nucleus 2139
Meeag Ban nucleus 131 interpeduncular fossa nucleus Toe
interpeducular (fossa) nucleus 13¢5y synapse a1n fibers 7Aunann Habenular
nucleus mihividnuas Habenular nucleus @aiflu olfactosomatic correlation
center \fia Habenular nucleus &y fibers "l synapse ffu interpeducular
nucleus u¥1W axon w3a fibers (Wa descend a9l Bunin tegmentospinal
tract vAalrisumemavsuassanduiinaseu tract faeflihanavsuasludas
229 aromatherapy nduusn&uvihlviinidndauaais vnduvinlvigdnnsedl
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SECTION AT THE LEVEL OF INFERIOR R

Inferior colliculus

COLICULUS

@ Inferior colliculus : large gray
matter and forms cell station in
auditory system

® Trochlear nucleus : lie in the ventral
part of central gray matter

® Mesencephalic nucleus of trigemina
nerve : lies in lateral part of the &
central gray matter

® Medial lemniscus : longitudinal
fibers carry touch, pressure, 2-poin
discrimination, vibration senses

@ Spinal lemniscus : fiber of lateral
and anterior spinothalamic tracts
and spinotectal tract

w1262 Aszoc. Prit) Dr.i<anokpomn Chayaburakul

a0 Slide fiis13z1nq section Aidnenusedy inferior Cailiculus Au &svis1azwy
tusedufilugiuuas tectumaae-tegmentum uas-midbrain fida

» Inferior colliculus 914 lerge gray matter w3a nucleus aununajaglugiu
tectum a9 midbrain 1iiu third order neuron in auditory w3a hearing
pathway 1aeavyvashag dorsal sia.carebral aqueduct uag fibers Tu inferior
colliculus 2harriadiftandushanas ihers Aia3n commissure of inferior
colliculus uasaziu § lateral lemitiscus (HuwaudsnanTausau inferior
colliculus vihbvitflaufieu inferier colliculus Wlunfa uasafieu lateral
lemniscus (Humuy tuaw #aw Ada lateral lemniscus Advduniaas 4o
wiéaffa inferior collicuils H9a3aqua lateral lemniscus Adauily tract ﬁiivn
hearing information 11ty trapezoid body way superior olivary nucleus 6\
sfuin Taesuuwsn lateral lemniscus azeeag lateral sia medial
lemniscus Tusediu pons anniiy lateral lemniscus a3 ascend duniwazlu
unuzLfenAufse Aausne dorsal fudang wwszazse'lum inferior
colliculus 1 synapse 1 inferior colliculus 7iagj# tectum wa9 midbrain
w3aag dorsal ntuLasy

» Trochlear nucleus #3a cranial nu. 229 CN IV atTuguuav ventral part uav
periaqueductal gray vaejuu MLF (luaeudl MLF fians form dawmflauuas
¢ne 1 CN IV nucleus unilvag))

» Mesencephalic nucleus uas trigeminal nerve a¥19éag] lateral part sia
central gray matter #3a periagueductal gray

» Medial lemniscus (ilu long tract fibers 0 proprioception, touch,
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pressure, 2-point discrimination, vibration senses fiu'l1léfs concious level
71 cerebral cortex M9su dorsal sia medial lemniscus 3¢l ventral
trigeminothalamic tract induusag dousiidin aauagiszdiu medulla
medial lemniscus aq’(uumﬁa @u dorsal ¥3a @uLUAaY medial
lemniscus fiazfi ventral trigeminaothalamic tract snduwusag ue fia
medial lemniscus 1vsIuauaInIaat luwuITzuuly section svﬁumqaﬁum
ventral trigeminothalamic tract ﬁtﬂﬁﬂumu‘nuomaq dorsal sia medial
lemniscus wnu LfuLdiefudu secondary taste fibers Mvindnsiaudu
ventral trigeminothalamic tract 1aer wavaeinImujLis N uFUsIn
ventraltrigeminothalamic tract 11 pain and temperature aanTuwiniun
invfiuas97 medial lemniscus ¥u sense a1nf19AIBVR 1IN ue ventral
trigemnithalamic tract 1i1 sense u1anTuniin

» Spinal lemniscus Lﬂuﬂaumao tract dfafi lateral spinothalamic tract 710
pain & temperature iug concious level uay anterior spinothalamic tract 7
1 touch fulalg concious level wag spinotectal i pain & temperature
uas touch i tectum doluAdAa" U superior colliculus Ho \Husediu
inconcious level dalusedu parisazdl lateral lemniscus s wswaduun

6y midbrain lateral leministus 23911119 dorsal unn ¥ Taudausay
inferior colliculus wa? syrapse fiu nucleus Ni‘inferior colliculus 14 datfulu
sedugedulaannseiiaiay inferior colliculuz, t14¢ldwu lateral lemniscus
8n W5E synapse Vi) usasduwusaatuiiatsdune superior
colliculus wny sau buuuﬁa saayuuay wrachium of inferior colliculus

> aelu brachiunyorinferior coIIichus dauin fiber a1n inferior colliculus tia
¢1Un medial geniculate body s5utiag



DECUSSATION OF SUPERIOR CEREBELLAR

PEDUNCLE
R Periaqueducial Trochlear
® Occupies at the central gray nucleus
part qf tegmentum and ot = Im‘\g;g;:m
anterior to the cerebral ; fasciculus
aqueduct.

® Most are contained
efferent fibers of
cerebellum (dentatorubral
fibers) which decussate to
the opposite sides.

>Ventral tegmental decussation :
decussation of rubrospinal tract
»Dorsal tegmental decussation :

I
: . wiadial Decussation Central
decussation of tectospinal tract | iemniscus of the tegmental
supprior tract
e cerrbe,!an 47
- Asaoe, Prot. Dr. Kanokporn Chelaurakit! paduncle

> luseeiu lower of inferior coliicultis azwu structure-Siludnu ey
characteristic Tusesiufiéia d=cussation of superior cerebellar peduncle da
ANMALRTINAG teGinarntum waza antarior sia cerebral aqueduct

> Fibers shulwaifiasgilu superior cerebéllar peduncle #a efferent fibers i
aaniNan cerebellum drutaaiaziiu afferent fibers Aaziang cerebellum
fibers Woriflu ererent uay afferentiibers Aauazaanwiatn cerebellum
aseiav luiffuaan u%nmﬁ"lmm"‘lﬁ W3e1n31 decussation of superior
cerebellar pediincle g9ifu fibers Tia¢finsiaszuing midbrain Au cerebellum

veiaviinslaidunauliinaetiy afferent fibers w3a efferent fibers uag
cerebellum

> fliiadanaviazuen central tegmental tract aanann superior cerebellar
peduncle 1aagann fibers uag central tegmental tract Au fibers uag
superior cerebellar peduncle assineffuns9v fibers uag central tegmental
tract 1flu longitudinal fibers Tunauei fibers uay superior cerebellar
peduncle ardaidnen deuneasoasiiiu fibers dufuauvinlviuanaanaindu
gnn TuLag

> uanandisdonu decussation dn 2 decussation Tusesiu midbrain a1y
Wuldidaidnlunw fuda

1. Ventral tegmental decussation tflu decussation 21ay rubrospinal tract
na1Aa red nucleus Y fibers a9'luél spinal cord 1flu rubrospinal tract
wsiflaaaninann red nucleus ag cross 'l InsezNAaUEs dunLev
cross agjAaulIny ventral aa9 tegmentum §9lsdain “ventral tegmental
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decussation” G Li'lsfusmnaluzlu slide §

. Dorsal tegmental decussation \flu decussation 229 tectospinal tract itk
Aa fibers ﬁaaﬂa'\n tectum w3a fibers laanann superior colliculus 1ald
spinal cord fitfai" tectospinal tract waaanu1an superior colliculus fi
cross lifunsernuiaanauazas'luléis spinal cord sinusfi cross fitsn
3N “dorsal tegmental decussation” tws1zagllnng dorsal uag
tegmentum uav midbrain



Hajerior Ssochlum  Lateral penioul vie oy

INFERIOR COLLICULUS

@ is the auditory relay nucleus receives input
from the lateral lemniscus (hearing
pathway)

® projects to the medial geniculate body via
the brachium of the inferior colliculus

» Commissure of the inferior colliculus
interconnects the inferior colliculus
nucleus

Afferent fibers :
1. receive fibers from la
lemniscus (hearing pathi

1

Efferent fibers :

L

Give fiber through brachium
colliculus to synapse at the
medial geniculate body

Infienor colicus—

Laloral g rarians —,

Meseacuptiole —— 8
et and nucleus

7—— Cassora] aqueduct
f

Ve = Gntinal (peraquetuctal) gy
AV
# —— Modual longiludingl lascculus.

Ardorolidersl syslem

o A
Ingemmnothatamic
rast

Chs corebin

T Bl nggra

2. Give fiber to superior S e

colliculus (acoustico-optic
fiber)

| Desomils rorom ———-] — inlespeipnculnr fossa

gsaavidaaAedu inferior'eolliculus fu

> inferior colliculus tilu atiaitory relay nucleus dayfly 3rd order neuron uav
hearing pathway Tsieva31 input Wnann fateral Imeniscus ot hearing
information 31 synanse uaagl fibers:aanhluniv brachium of inferior
colliculus "lilély nvadiai geniculate body #d931n3u synapse ud? a1aazEen
tract Airinuaejtu Lrachium of inferier eolliculus 91 tectogeniculated fibers fi
16

> 13U 38ud inferior collicilts 3514 fibers iansiaduszwing inferior
colliculus 2einaruI fibers Li3un31 commissure of inferior colliculus AW
anaarliudmiin

> 1naaql afferent fibers Vivaing inferior colliculus Aa lateral lemniscus 7hin
hearing information 31 uay efferent fibers Aazaanann inferior colliculus
2 tdunandng da brachium of inferior colliculus May11és medial
geniculate body way acoustico-optic fibers 11éfs superior colliculus
(acoustico-optic fibers uariin information a1n inferior colliculus "l
superior colliculus)

> waﬁ'nmju"l,ﬂﬁ function wdnuays superior colliculus a (AeAa9AY vision
waz wiviuay inferior colliculus Aa 1AanagAy hearing wsiluputiiy
vision fimuaAgyndn hearing 6vtiu fibers Aunv inferior colliculus EER
sia'lulély superior colliculus fibers #{54'lsi1ia31 acoustico-optic fiber anntiu
superior colliculus 99331538 Mitllu descending motor gas'lai spinal cord
Aifidadn tectospinal tract
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» anadlauay fibers acoustico 1na1nd131 acoustic udain Mylsty §iu
optic ifansuaauitu deifu fibers ann inferior collicuslus Avinwin
WAendaafunsleiEiu el superior colliculus MAEITaAUNTHAIWIY §9
"ddtain acoustico-optic fibers



TROCHLEAR NUCLEUS AND NERVE

» gives rise to to GSE fibers, which encircle the periaqueductal gray,
+ decussate in the superior medullary velum.

- exit the midbrain from its dorsal aspect to innervate the superior
oblique muscle

Periaqueductal gray is the central gray matter that

T b surround the cerebral aqueduct and contains several
\ / . nuclear groups :
inferior |\ Cerebral piedil v
B \  aquedu / fongitudinal Locus ceruleus

fasciculus v’ Mesencephalic nucleus and tract
/ ¥ Dorsal tegmental nucleus : contains enkephalinergic
(endogenous pain control)

Trochlear .
nerve exit

Medial Decussation Cenlral
lemniscus of the tegmenial "
superior fract Cosficogpinal and .
cerebellar cpriicobuidar tibers
peduncle g

Trochlear nucleus w3a nucleus zad CN IV da3 iy struciuie Miiluansag
characteristic Tuszdu lower aay Midhrain muaIwnIeehieiia aviuiudiasgduig
Mueatuunanznzaad MLF donawutt MLF 16 form $ilsheiflunasnsnylv nucleus
299 CN IV unilvaeTussaui

Tuszeu inferior colliculus lapiicranial nerve 299 aanuInig@u veptral aspect 4 3z
WuL@ cranial nerve IV aaniwnvau dorsal aspest 2ag midbrain Lilaaanuua?
nuuayllaanlilneadsi ventral surface Aalausau basis pedunculi 31nigeIu
ventral surface wav brainstemiagazanTWAVINIA U9 Vav basis pedunculi

Trochlear nerve \ilis.cranial nerve giégzaanann brainstem vnaeu dorsal surface
uenauaanan brainstem trochlear nerve Agdinisluidudauazaan deutlanilserana
n31 cranial nerve gauqgda vivaanals.biainstem y1vghu dorsal surface wazfiauaan
agins i dunauaaninda Tuaasaisranial nerve gauq azaanna ventral surface
229 brainstem uagiataanagzanain nucleus uavaitasunilu cranial nerve 219

W@ endulae avliiinislaalddeascnuinadaua

Tunmwneaniiafiazdonaiulinniesu dorsal surface 2av brainstem fianwazuag
lower midbrain ua? wanvEU ventral surface fotiludnsaisuas upper pons atla
aftunelainanueInIea U dorsal surface aad midbrain azg1inin n196)u ventral
surface 22y midbrain &n1yal2u ventral surface uag pons fvilasuazfuduliiusgru
ventral surface 21a midbrain 628 AYUULIRNGAA cross section aaniunluseau lower Aag
midbrains n1seu dorsal surface AviuANTLAa9 lower midbrain wal wWENIEIU
ventral surface azflononudrudiiuanmaisuag upper part 289 pons ag

AR nucleus &17179 Matsauq cerebral aqueduct ﬁﬁa periaqueductal gray uay
NG ventral 2ad periaqueductal gray owunguuag nucleus dvaa'liliitiufda

Locus ceruleus diviiainnavanstitaaidaviunisdiaas pain 1fudu mesencephalic
nucleus way tract agaIanu

wawu dorsal tegmental nucleus 7iia1s enkephalinergic Gsaauwuinamasiu
2u3uAIsEILan pain Tusanies
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UPPER PART OF MIDBRAIN

® Superior colliculus

® Medial lemniscus superior colliculus

@ Spinal lemniscus

® Dentatorubrothalamic tracti
Red nucleus

Spinal

Oculomotor nucleus lemniscus

Edinger Westphal nucleus
Substantia nigra

= Receives GABA input
from caudate & putamen

= Project dopamine fibers
to caudate putamen

= Project nondopamine
fibers to thalamus Substantia nigra

® ® ®© ®

Medial
lemniscus

Dentatorubro-
thalamic tract

noay Assoc. Prof. Dr. Kanokpom Shayairakul

siallisngaiuuag.upper part aav Midbrain Audnagd structure av'lsiing
structure Mis1agNUTANL

Superior colircuiue, medial lemniscusy spinal lemniscus, dentatorubrothalamic
tract, red nur‘leub, oculomotoruclieus, Edinger Westphal nucleus uag
substantia mgra dls structure mwunﬂmﬂqnuﬂumwuiusuﬂn inferior colliculus
A9 AUMTIIATUIEAU superioreatiiculus 3 wuierivRudnaniiuida nucleus of
superiar eolliculus, oculoractor nucleus wag Edinger Westphal nucleus dedia
nucleus #av parasympatrictic system Mazrhn preganglionic fibers aanain
brainstem "l1liu oculeniotor nerve

dguny substanu" nigra ANLINAIUGAsEFUR w2 UAY mawmmamﬁumﬁn
\SniaaAmau substantia nigra fifla substantia nigra fiag'lei¥u GABA iilu
neurotransmitter m‘nﬂammn caudate nucleus uag putamen nucleus 21av
basal ganglion anniiu substantia nigra fiaglui fibers Mtiluta dopamlne ey
nondopamine fibers aan‘lil Taaazly dopamine fibers Haunduaanui
caudate uaz putamen uazl nondopamine fibers aan'lU thalamus



OCULOMOTOR NUCLEUS & NERVE

» gives rise to GSE fibers that innervate 4 extraocular muscles (medial, inferior,
superior recti, and inferior oblique) and the levator palpebrae superioris

Oculomotor nucleus:

Caudal central nucleus.,

Superior colliculus

\

Lateral somatic
coll column

Seatzloley Brachium ol

inferior colliculus

Spinothalamic tract _ Central iegmental

tract

Meadial lemniscus .

- Medial longitudinal

Red nucleus fasciculus

: : \/Slnomgral fibers

Substantia

Crus cerebri = . nigra
Ventral tegmental CN 1l \ \
decussation e )
Intempcdundular  Interpedunculas
) O, tossa nucleus

Oculomotor nucleus aglyiilu oculomotor nerve 1ides nauiiia medial
rectus, superior rectus, inferiar«ectus, inferior ohlique way levator palpebrae
superioris dadaing funciiona! c,omponent UIU‘LLU GSE w3a general somatic
efferent stwamn‘lﬂLaﬂaﬂmmuamuﬂrm ﬂoiummsmﬂm*m SSE aan'lil W
ﬂmmuaaﬂmamﬂu GSE wiiaunauiiaaimi

Oculomotor nucleus =g1matluzantay MLF W form sflu V-Shape ay
atl ventral part 2iaa uerlaqueductal gray tuszeu superior colliculus uazuuaa
oculomotor nucleus %3a dorsal A7 AEARUNEN nucleus anﬂqnﬁua*ﬁmﬂnaaﬂ
a1n oculomotor nucleus Liaan .mn“luaan) fain Edinger Westphal nucleus
w3a parasympathetic nuclets 2962a¢ 1430 Edinger Westphal nucleus Tl
agehn preganglionic fibers 11i%u oculomotor nerve uavwaanmmaqmn
196U dorsal aaauINY ventral Way descend avuldniias Aauaannn
brainstem v19 ventral surface 1a9 brainstem a9 interpeduncular fossa

andtnadndumniiein cross section au'luu aggunin TigianuaTaas
interpeduncular fossa il amammsmnum‘n cross section uady midbrain il
anmmumnaumamamau uazNUAINNLAYTuAas LAY cerebral peduncle
ulag deazunuaansviulundasssey anTuseauaIgarwuIN interpeduncular
fossa azuAuAIITIRAINIAYINFUTUAITLALAT gulusgsuuue cerebral
peduncie azn1saan Wuwmalitiardia cross section 1u midbrain TusEEUT
godu ayldlmansnduiiinuaanBasqumiiaunnsiasinuinuiadudang 59
°l°ﬁmmmu°naammommsammmoaanmnnumumuﬂnsvmumao midbrain
16m39 m“lus.,muawu naLasAazfvinuiuinadugGasg
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SUPERIOR COLLICULUS

® are flattened, laminated eminences that forms the rostral half of the tectum.

® Superficial layers receive most fibers from retina and visual cortex (area 18 and 19)
@ Deep layers receives auditory input from inferior colliculus to mediate audiovisual r
@ Efferent fibers arising from :

1. Superficial layers project primarily to vision related nuclei.

2. Intermdiate and deep laminae project to diverse regions related to head and eye m
» Commissure of the superior colliculus interconnects the 2 superior colliculus

~ Brachium of superior colliculus conducts retinal and corticotectal fibers to superior
and to pretectum, the mediating optic and papillary reflexes

Superior colliculug— cerei e any

Carevral agueduet .'I 7 Biparas liciios .
Lo | - —— vaesid nucious o Cajal Afferent fibers :
1. Spinotectal tract

_sewsiuess | 2- Inferior colliculus
. 3. Corticotectal fil
&\ “Brachium of 4. Refinotectal fib

suparniot
! coltculus

EdmgerWosiphal pyxclous —

Oeulomolor nucicus,

™ Mecial Efferent fibers :
geniculate

ouclous 1. Tectospinal tract
2. Tectocerebellar tr.
3. Tectothalamic

Cerebeliethalanve Snos — |'I 0N ST e A nucteus 4.'Tzc\topontlne
e B 5. Tectorericlor,

> Superior colliculus IiksaayuauuiA212ILuULiaLiauny inferior
colliculus atngutectum ua9 midbhfain

> duniasouds suparior colliculusuiyaantilu 6 ffu Foflanwawiiiu lamination
\indiu Tapgduw 6 (Gan deep‘ahite layer daazuiuiluway white matter 7
datau 2sevinsudud white matter Tunw histo azwiudluwauden ue
nucleus-aziiutilugunidaseeisoanudu dotiu aauaivnag superior colliculus
iy deep white layer AaziuiluwaudsrAautretnaunn andalad
Hudnawiiuan superiar colliculus aanann inferior colliculus latziuiu
twszzauang uav inferior colliculus arlidhududsriaudauunil Snadte
nilenldlunis<onfirm sasywiuiusasyuaas superior colliculus éia
699 aywusaayudnsaanils doilusasyuuas brachium uag inferior
colliculus tws1zgnwusaayuuad brachium of inferior colliculus w&? AuuEAY
71 1sitae inferior colliculus unwan saayuntiuassasiilusasyuuas superior
colliculus wi9

> aduanitusiegag superior colliculus ataas9da ity superficial
layer iinag3y fiber &uluiaiunann retina uae visual cortex a1n area 18 uay
19 2@y visual cortex tauAatily visual reflex une2dia 12y Following
Moving Object Conjugate Eye Movement (involuntary control) Tuuua
Vertical

> dudu deep layer ag'l@3u auditory input unana inferior colliculus 11 aun
L ¥ - . - A = - -
fgunufu visual information twatialilu audiovisual reflex

> Efferent fibers vilviaan‘lianntfusgquas superior colliculus il



Superficial layer 3zl fibers 3uusavitfinndasiu nucleus zasAmsuaILiY

1. Intermediate and deep laminae a1 fibers wi'ldlelv drunineartasiunis
wRaulmdAsHILayNITNIaN]NRAN

> Commissural fibers of superior colliculus tilutztausiaduszning superior
colliculus ahaun

Brachium of superior colliculus 3z1i1 retinal fiber uay corticotectal fibers a1n
ociptial lobe Tu cerebral cortex ‘11w superior colliculus Way pretectum 4vay
i lvitisidu Following Moving Object (Vertical) Conjugate Eye
Movement reflex

> d@usu afferent fibers 1/"1'1,‘11”'151“' superior colliculus figrodl spinotectal tract,
acoustico-optic fibers, cortcotecctal fibers, retinotectal fiber way

> efferent fibers viaanann superior colliculus @viifa tectospinal,
tectocerebellar, tectothalamic, tectopontine, tectoreticular tracts
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PRETECTAL NUCLEI AND PUPILLARY LIGHT REFLEX

® lies immediately rostal to the
superior colliculus at levels of
posterior commissure. y = ~
® related to the pupillary light _ _
reflex. "/ pangen

cN2 | )
@ receive fibers from the crossed /A
and uncrossed optic fibers from
optic tract.

® projects bilaterally to Edinger 7
Westphal nucleus and then Edinger /7 -
Westphal nu. Give preganglonic L &

fibers with oculomotor nenve. @ Z l:__”'”""”“
1]

® are involved in direct ang Postencr commissu

consensual pupillary light weflex. Edinger Westphal nu.

Close to oculomotor nu.

Tones Assoc. Prof. Dr. Kanokpom Chayzyrakul

> siunlaniwu Pretectal nucleus ax196226 v rostal waaluilasia superior
colliculus Msgd U WU posterior cominissure

> minaay pretestal nuclei tAgagiagidu visual system 1aeagiaaAu pupillary
light reflex

> fiafinsdasinaaudadadiviiuvien ugeay Lﬁumom"ﬂﬂ‘ma optic nerve
lilvny eptic tract ud'll Pretectal nuclei Pretectal nuclei fiag3u fibers a7
R"Qeic tract W1y Tosnaaine ia fibers synapse Ay pretectal nuclei Wa?
g fibers mnm'zfmu, ¢unuav pretectal nucleus ‘lidv Edinger
Westphal nucleus ¥} S3a8271i0da9T kaD Edinger Westphal nucleus usi
avaAarW greganglionic parasympathetic fibers ‘lufu oculomotor nerve
\ila oculomotor herve aan'liluay Aaglaldv ciliary ganglion i C|I|ary
gangllon uuﬂauaﬂ'tﬂaaﬂm preganglionic parasympathetlc fibers Aiag
wansIaanann oculomotor nerve tia'ld synapse Au neuron 1u ciliary
ganglion uag1w postganglionic fibers sinun19 short ciliary nerve 1ildv
constrictor pupillary muscle safavinlvginusnauautdinsandugagng

> adae'lviinaiann pinusnan constrict BBandn direct puplllary light reflex
wae pituanvdaA constrict 6 mqmaao"tﬂmmmw AsNFNUAUDS
a7 Lilsidae WuauLzials 13andi concensual pupillary light reflex



@ isin central position of
midbrain teg!:nentum RED N UCLEUS

® is a part of the reticular « consists of a caudal magnocellular
formation characterized by its part and a rostral parvicellular part.
red color * Root fibers of the CN [lI partially

® Its “capsule” formed by fibers transverse the nucleus and leave the
of the superior cerebellar brainstem at interpeduncular fossa.

peduncle . - ) 7 Cer=balicthalamic

® is an oval column of cells
extending from the caudal
margin of the superior colliculus
into the caudal diencephalon.

@ In transections, the nucleus has
a circular configulation

® Influences to facilitate on
flexor muscle

Efferentiibers from red nucleus :
Rubrospinal fibers (cross)
Rubro-olivary fihers (uncross)
Rubroreticuiar tbers

Afferent fiber to red nucleus :
1. Dendatorubralfibers

2. Frontorubralfibers i
3. Striato-rubral fibers oc.rot ANGa

—h

N

> Red nucleus w3a Rubral nucleus (rubre Tuaimiaziunilain uwav) agwui
upper part a9 midbrain vagazatinsinalvuaL tegmentum uas midbrain

» Red nucleus dainilugaunidonay reticulér farination GofidnwasAiudiug
T{oN]

> Red nucleus flayil tapsule ¥ capsuie Aufa fibers uav superior
cerebellar peduincle

> Red nucleus il column aasqillidiflunnannaauaieuad superior colliculus
duldfvaauarvuay diencephaian “iaana upper part a9 midbrain ¢a'lal
£l diendcephalon

al = [-%] - =) (-3 =
> AMMWNLARINNANTAR cross siection agtiiu red nucleus LiurvnaugIua

> 67uLd red nucleus MuTTAIUINNT Wy red nucleus druvuqazsiudiuiv
293 iuns wiatlugrulniuag evolution dednauzigasiilu cell stan
W3a parvicellar uag red nucleus &ua1e daiilu Yadugrunaroiiruay
Tiannns wia shuianaad evolution dnwaziaaaaziily cell 2 la datiu
fibers viun synapse fudiunuguad red nucleus wiadiulmiznasiiaunms
Az axon sia'lildv thalamus uag cerebral cortex sia'lu &u fibers M
synapse Midiuawquav red nucleus g1y axon a9'lu€v spinal cord

> dnawavad red nucleus Aaagldnsesiu flexor muscle wav upper limb

» Neurons iatiTu red nucleus Usgnausaa magnocellular doazaggiuang
wae parvicellar dvazvagraulivivatouu wag red nucleus fiazii oculomotor
nerve PWHAMKHIUINUWEIU AdUaaNINA brainstem 19 interpeduncular
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fossa 'l

> Afferent fibers 7agir1’ll synapse AU red nucleus fia Dentatorubral fibers
1A dentate nucleus #av cerebellum, frontorubral fibers inn31A
cerebral cortex uag striato-rubral fibers viunann basal ganglion

> du efferent fibers Aazaanann red nucleus i 3 tracts Aa rubrospinal
fibers waaanan red nucleus A3y cross lildmseriuese ventral tegmental
decussation fiauaa'liv spinal cord, rubro-olivary fibers Alv fibers 1aldi
olivary 1a#a'laifins cross luidemsetinu way rubroreticular fibers 1aadia
fibers aan1l red nucleus 3zl reticular formation



SCA = superior cerebellar artery

PCA = posterior cerebral artery (posterior choroidal a.)
Paramedian pontine artery branch of basilar artery

Anlgnor communicating

Optithalme anory —-

_———— Antenos ¢atebra! drlery

; Internal carotd attory

WS ceredral T
artury

AT —

Po.u:no! coredral
ehamadal -}—__ ¥
antery ] "’e? ll\ &ww-mﬂr
d’- “3 % e
_.. /
Circumterental <=1~ \\

- = ) i o Cercbolar anary
> =

snery

EETRN -
e,
anem Amenot nfenot
——

Paramedian pontine artery

Posterior intenor
cerebellar arary
:"‘ - Dorral zoenal nrtery,

! - Vesebial artery

Vontal sfanil arey B

Aillsunguaaaidaaiiavanidsgmidorain fuugAy naanldaniazaniang
midbrain figail

wuvaantilu 3 zone uaniaéaa

1.

NG tectum wag raidbrain azgmﬁvmﬁm SCA u3a superior cerebellar
artery

mumo AIINIVIURY lateral part wavy tegmentum uag basis pedunculi ag
QnLa ae0Tlae PCA wia posterior-cercbral artery (posterior choroidal artery),

u3al median part 2a9 tegmentum Way basis pedunculi azqmam‘imﬂ
paramedian pontine artén-Zauannunusniann basilar artery
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Eocee-Westphal
"

Anteromedial (paramedian) branches of basilar bifurcation
and posterior cerebellar arlery (paramedian branches)

Anterolateral (short circumferential) branches of the
quadrigeminal and medial posterior choroidal arteries

Lateral branches of guaddgaminal (level of inferior colliculus),
and posterior medial choroidal arteries (level of superior
colliculus)

:l Quadrgeminal and superior carebellar arteries (level of
inferior colliculus), quadngeminal and posteror medial
choroidal arteries (level of superior colliculus)

Cantral aqaetunt
\

Pasiarpaetirtad Gray.

Thalamogeniculate artery

Lncicide

s
Inmpadnasiar ipesa =

Assoc. Prof. D1, Kanokpor,Chayaburakul noe 56

awilily diagram usadusiianas miderain uaazssduidassiavaaniian
(DRNE TS}
1. ﬁmaaa [Auaniavaanidan quadrigeminal uag superior cerebellar arteries

(‘mumu interior colliculus av.i’iﬂummﬂuu) quadrigeminal was posterior
medial. choroidal arteries ’msym‘u superior colliculus autaﬂdmmauu)

2. dnnistaddo Eavsinwaanidan lateral branches of quadrigeminal
(leverof inferior collicuiv's) way posterior medial choroidal arteries (level of
superior colliculus)

3. &I 18avssuaaidian anteromedial (paramedian) branches of basilar
bifurcation and.pbosterior cerebral artery (paramedian branches)

4. & \@aedranaanidan anterolateral (short circumferential) branches of
the quadrigeminal and medial posterior choroidal arteries

5. duav WRavEIaMaantdan thalamogeniculate artery



FOCAL VASCULAR SYNDROME OF MIDB

Midbrain Weber ‘s Branch of PCA Oculomotor nerve Lateral strabismus
basis syndrome and top of
basilar a.
Midbrain Claude’s Branch of PCA Cerebral peduncle Contralateral
tegmentum syndrome and top of hemiparesis
basilar a.
Oculomotor nerve Lateral strabismus
Red nucleus & sup. Contralateral ataxia
Cerebellar peduncle
Midbrain Benedikt'’s Branch of PCA Cerebral peduncle Contralateral
basis and syndrome and top of hemiparesis
tegmentum basilar a.
Deulomotor nerve Lateral strabismus
Red nucleus & sup. Contralateral ataxia
Curebellar peduncle
Substantia nigra netting tremor
Assoc. Prof Dr. Kanokporn Chayaburakul || 9y & 5 _

ATl nauaInsNtinanaa U And N 29 Naasa2aRIILR ey midbrain
uaa focal vascular syndrome-oi.midbrain

1.

v3hailiawenianinaa vasis of midbrairi5unlsailin Weber's
syndrome wazvaafiAanavnada Branch of posterior cerebral artery
way basilar arterycevinlw oculometor nerve LAaAMNLEEMIE a1ANTALAR
Aa lateral strabisriius auaaandeuan

vinavitAanaisaninda tegme'na'n of midbrain BaaTsaflin Claude’s
syndrome uagnaaaldanntdniada branch of posterior cerebral artery
ey basilar artery agiinenutsanaun cerebral peduncle a1nsiitAnda
contralateral hemiparesisy wae 1AnnsL&amnaun oculomotor nerve a1Ag
Miiinda lateral strabismus, davnadnuvienilsda red nucleus Lag superior
cerebellar peduncle vinlvilina1n1s contralateral ataxia nauiiadonsodiu
a5l wfluauasazinudu lesion fdutag

VFnalAananEan1nAa basis uay tegmentum of midbrain Bunlsaiiin
Benedikt's syndrome uazvaanldantitdavinada branch of posterior
cerebral artery uae basilar artery agtinauidamaua cerebral peduncle
mmsmnmﬂa contralateral hemrparesrs WRY Lﬁﬂﬁ'\tluﬂ' oculomotor nerve
annsTLAndAa lateral strabismus, \@avnadnuvieniiedia red nucleus uaz
superior cerebellar peduncle vinhilina1A1s contralateral ataxia Wislaulu
2fa 2 uay falAnAdnudawini substantia mgra winduan aviinainisda
resting tremor fifla a1A1suay Basal ganglia tiutas datiatilu resting
tremor tuilau Parkinson usag

ol



Paramedian Midbrain Syndrome

Benedikt’s syndrome

Tectum (colliculi)

Assoc. Pral. Dr, |Kanokpdig Chayaburakul T 58 -

mwf’iamamqsi'umﬁ\ma.meﬁamwmaaﬂéumms Benedikt's syndrome w3a
Bandnanilein natainedian midbrain syndrome agiinaidaviay Red
nucleus, substantia'nigra, oculomaicr nerve, crus cerebri, LALUIIFAIUUDY
superior cerebeiar peduncle




OPTIC
NERVE

Vil Ees

N Reliha

... Oplicnerve muscle

i Pnmary wisual
Cortex
S e APt ot o i ol Wi rmy v} P o B 8 e o8 R |

Supecor ’ Superor

r . 4 SUPON [
| [ muscie A Tngominal nerva
\ \ ). cut
\ X | ._..n.._.1 Optic Facal pervy
N N | Y
b ] o A/ taciation s
\“:2 Nime—14 LA/
Lt ] 2 h _Mustbulocochloar
(2 \ C":"’[ . : Infenoc s aenvD VI, cut
= ol | rascie
< &Y Clay  toow  muschicut) ypo g

Assoc. Prof_Dr. Kanokporn Chayaburakui

® Components
: special sensory (5SA)
® Location of nerve cell bodies
: ganglion cells in retina
® Cranial exit
: optic canal
® Main actions
: vision from retina

¢. k :
O rechs cPTIC o OCULOMOTOR TRCCHLEAR
y- pic
f A el (L) enasm NERVE (1 NEQVEY)

gngion  rectus

Z KERVE W1
musee mirscle

Stulv in visual system
i

210 slide fiuflusiulilagwasio cranialnerve Miwulu midbrain Buain optic

nerve waay ‘Wﬂﬂ‘STJ‘]

Opt|c nerve §i functiona r"rn|.,onent \ilu SSA Lwsnzilu special sense vin
WAUAINWAIN retina 220l wagn retina“s«ii heuron eusatu visual
pathway ffuda bipola cells uag neuron §31i 2 da ganglion cells Ll ganglion
cells T fibers w3a.axen aan'liiilu Op..IC nerve LiazInandarelinieg optic
canal Ta#az'lil synapse fiu neuron #7133 7 lateral geniculate body wazll
terminate w3a LLﬂawa‘mlprlmary viSual.area w3a Brodmann’s area 17 &u
suagana Wldd@nmiuduluaiada meinadiaaszassvuuilsyain wazns
VINOU | Ba95A. AT. NUAWT RILLUITNR UTAY
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Saiparior . (X Supmoct

oblque ™ . achs . TAOCKLEAR
CCULCMOTGR NERVE V)

QETIC Cptic

mede : MUSSE LLRVE ) ehasm|  NERVE
4 .

Trochal ——.

Levator

Oculomotor Nerve ==/

muscle

Fac.al nervo
= Wi et

~ Mostitxbocochinr
perve (VItf, cut

’ ‘r. 2 - 1

J \

musc)e | ) Lareral roctus \
\ \_. inferor | Cliary [ Mectel musole feut) gy e el
focius |§ gandlion Jeaw NERVE (V)

LT

® Components

: Somatic motor (GSE) & visceral motor (GVE) - Edinger
Westphal nu.

® Location of nerve cell bodies
: Somatic motor = midbrain (oculomotor nucleus)
: Visceral motor = presynaptic : Edinger Westphal nu.
= postsynapric iliary ganglion
@ Cranial exit
: superior orbital fissure

Assoc, Prof. Dr,\Kangkpdgn Chbyaburakul By 60

&1%5u oculomotor nerve a*”tﬂtaaona'm #2112 un15 move eye ball aui
na1laludrlu slidéaauniinil doify furetional component aas oculomotor
nerve Aa GSE %5a general somatiCatierent waglnagdu oculomotor nucleus
aywu Edingeal Westphal nucleus diviilu parasympathetic nucleus 7ien
preganglionic'parasympathetic tisers 1Ay oculomotor nerve vinlu
oculomataraerve flanuily furictional component #a GVE w3a general
visceralefferent Lwsgiwaparasympathetic 11 Functional component aav
Autonoinic nervous systepiastilu GVE 1&ua

Cell body 212y oculgingtor nerve Aa oculomotor nucleus wag Cell body a9
visceral motor #2 Fd:nger Westphal nucleus tws1gtilu parasympathetic
nerve satiudevinwdnmiiau visceral motor wadavinlw FUUAUALRAY LR
Ditaudlilvaanuialanasaiwing

& u oculomotor nerve agaanainngIMand@sHyN1vgNIdaIn superior orbital
fissure



NERVE

- Superior colliculus

PEN
Medial geniculate body. _.f"'"“*y-" S v ‘ i T...___-'..\—_.\ic\cnccphzhcaquniml

Brachium of inferior # & Ly !v:\msc]\h.ﬂu nucleus
colliculus & of tngeminal o
IL :_v -l dinger-Westphal nucleus
|

Spinathalamic tract -
Trigeminal lemniscus — % ——Nucleus of oculomoto n,
Medial lemniscus ~

Pancto-occipilo-

[ 2

o . =

1EMPONO-PONKIng tract e Red nucleus
Dorsal tegmental \;_ L
decussation /R ';l. Substantia nigra

Ventral It",:m\.‘nl.ll
decunsation ';
Pyramidal lr.xcl -

e
- ) N
Fronropontine lmcr‘}ﬁw =

S 1y
S

*situated in the anterior part of the gray matter that surrounds the
cerebral aqueduct.

- lies at the level of the superior colliculus.
- supplies all the extrinsic muscle of eye zxcept the superior oblique and
lateral rectus.

- Outgoing nerve fibers pass anterioriy thirough the red nucleus and
emerge on the anterior surface of the midbrain in the internzduncular
fossa.

» Oculomotor nucleus a&31196\ nm/. anterior part of the gray matter maﬂ
sawusau cerebral aqueduct, Taeastivaglu Tulagsil V-shape aag MLF

> agwuaniglu midbrain-seeau -superior coliictius

> Oculomotor nerve agld uonmmﬁaﬁ‘lﬁ“’lun'\maananmmanmmmnnnu
superior oblique ¢ [&a96iae Trochlear nerve a1n SO4 uas lateral rectus Ay
LA8EIE abducent nerve ann LR6

» Occulomotor nefve ag3vsinuaaniinzin oculomotor nucleus NagnIveIU
dorsal part 118V ventral part 272anann brainstem ase interpeduncular
fossa @vtilu ventral w3a aiterior surface 2as brainstem



OCULOMOTOR
NUCLEUS

@ receives corticonuclear fibers (cross and
uncross).

® receives tectobulbar fibers from the
superior colliculus and through the route
receives information from the visual
cortex.

@ receives fibers from the medial
longitudinal fasciculus which connected to
the nuclei of the 3rd, 4th §th gnd 8'h cranial
nerve.
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Oculomotor nucleus ‘l6i¥u afferent fiberscanann corticonuclear w3a
corticocbulbar fibels fhasl fibers N1y cross uaz uncross fibers w1
oculomotor suciaus-uanannilu §916EY tectobulbar fibers u1a1n superior
colliculus €=zl visual information 1189 oculomotor nucleus 628 Wagd
16131 fibers'ssann medial longitudinal fasciculus (MLF) doaraluacd
interconnection fibers 5£14714 eranial motor nucleus 1 12Tun1s move eye ball
fa intefconinection 2ad ni=uav CN I, IV, VI uazdaidianlalds nu. 1as
vestibuiar nerve n3a CN-Viil siyady



CN lllin longitudinal views) H- shape

CN lllin cross sect

Edinger Westphal nucleus ]
Edinger Westphaln

Cephalic L | R,
part of CN Il N2
TP
'i?
Caudal part e cirsmn \ ~ =
of CN Il
oot
Nu. Of Perlia
(control the contraction of GSE

Oculomotor
cieus
(Somanc motor
neurons)

medial recti > action
convergence of both eye balls

Fibers from corticobulbar = cross
and uncross to CN |ll nucleus |

Assoc. Prol. Or. Kanokporn Chayaburakul s /"/ \\.&

Dcyhamaptor ratve

15TnAgWuLiY oculomotor nugieus TunwiiLiiu cross'section ilusgiuluaj ‘b
1as'leimu nucleus a9 CN I1IHT%wud longitudinal‘duasluwul longitudinal |
WintTugaley “H” F9'leiuiis oculomotor nucleus'azniilu cephalic part wag
caudal part asvnawAa.nucizus of Perlia

(mmmanm “H” L‘ll']G.:fJﬂuLﬂuGl’leu\.?j 129 Nucleus of Perlia) ‘Vlﬂ'JfUﬂll
nauLla medial rectus maommaaomn ,sa.,l.’ﬁa'nml,muome‘]’uaa
oculomotor nucléts {ufi pattern m‘?mmﬂumsmmumaoﬂmmuaLtma“nm el
oculomotor ‘tumuﬂo‘lu‘lmﬂaasﬂﬁm. uuanaseiuda nucleus of Perlia Mayll
\@aonanuiiia medial rectus i *ﬂaaqmsanmﬂmﬁamwmwm H dadsins
ﬂa naswmasmning aclEaduiia medial rectus 2a9 2 a1 W9 2 UAEH
Lwamanm move t21g mediai wiaudu

uazluafana “H’ avLiu Edinger Westphal nucleus 31NATILUADY oculomotor
nucleus Fulil euaw druasananadaae Aazilu MLF ag form sflunl
V-shape uagagii oculomotor nucleus 219satiluzian V-shape 229 MLF uag
uuea nucleus 2av CN IIl agfl Edinger Westphal nucleus 1196ag anngi

uanantiu oculomotor nucleus aglyitiiu CN IIl nerve aanunaseq INMI96IU
ventral surface 6159 interpeduncular fossa uav brainstem ua? & msy
oculomotor nu. ag31 synapse 11310 cortiobulbar Asunanniadadannuuay
onsafuitn w3a fibers 2ag cortiobulbar a7 cross uazlai cross 1 synapse
A1 oculomotor nu.
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Why the lesion at the Edinger Wesphal nu. are not
lose both light reflex and accommodation refiexes?

Edinger Wesphal nucleus . :
Superior part of Edinger Wesphal nu.
for pupilary light reflex

Inferior part of Edinger Wesphal nu.
for accomodation reflex

Assoc. Prof. Dr. %anokpoa Chayaburakul R

Asinunisaad Edinger Westpast nucleus'aZ9onuuara3aany

&u Edinger Wesintial nucleus fiwigaaniilu 2 &yuiduiu ‘Imﬂﬂsonuma
superior paitof tunger Westphal iiucieus doasvirntniAsirasiu pupillary
light reflex faumAsvanInia inferior part of Edinger Wesphal nucleus agvin
wiiLAaiagiu accomodation reflex duifulumna clinic gifafinisidamie
229 Edifig=r Wesphal nuclsts auldianaaglitdavnaie pupillary light reflex
wag ascomodation reflex“ziuan Edinger Wesphal nucleus W@avglinue
anAsTAwLaimwizuTereflex wihiuiidevns

@131 Accommodaiion reflex Aatilu reflex & wisuliuaiuyu uazauuuu
maamua’mauaaa P maummuaomw‘tnamua’amnﬂau‘luuumumauaomw
TAansINNdY lens navuumu e ciliary muscle a1 (fradninasay
parasympathetic fibers MiknanAu oculomotor nerve) waa ciliary muscle ¥
AaNHe) waztinnsllonasudanuuadzaiaud Tunaznmsuadinalnalna
winlfuTesd anasnIwlnalaudazuuy uasnwlaa Wwudavyu



Edinger Westphal Nucleus — Light Reflex.

— « is situated posterior to the
Pratecial nucous main oculomotor nucleus.

- Its preganglionic fibers

e wessial || accompany the other oculomotor

b S, fibers fo the orbit.

» Preganglionic fibers synapse in

OBy oors the ciliary ganglion nerves to the

constrictor pupillae of the iris

2N apd the ciliary corticonuclear

) fibers for the accomodation

N4 reflex and fibers from the

~senncerowriee || pretectal.nucleus for the direct

Retinal gangion cell and consensual light reflexes.

ddoanaadimdn’vu pupil Hniu constrict = direct light reflex
iazdmdnsaiud pupil constrict = coinsensual light refiex

BT

Assoc. Prof. Dr. Kanokporn Chayabural(i T Qs

Edinger Westphal nucleus AviniLfin light reflex

Edinger Westphal nucleus ﬁu;w(;har;j dorsal 612 9culomotor nucleus waslv
preganglionic fibers lfiaaau AU oculomotor nisive 1aaitiia oculomotor
nerve aaanual gl preganglionic fibersuanmaanliudylal synapse uas
C|I|ary ganglion atEATW postganglicni¢ fibers aan'ldaan ciliary ganglion "l
£19 pupillary constrictos muscle uag ciliary muscle

#5193 pupillary light reflex Busapans dav'tiinaidielaznonis wae'l
agsinulidunne optic nerve rulalya optic tract uazuanshaanann optic tract
aléis pretectal nucleus e 2-2hvanniiu pretectal nucleus AW fibers cross 'l
W 19 2 279 ﬂo'r"wnam fibers Cross atirituaelu pos terior commissurc a9
pretectal nucleus s 2 219 uag pretectal nucleus M9 2 219 ¥l fibers w1y
"Lﬂtm Edinger Westphal nucleus 119 2 219 wavann Edinger Westphal nucleus
W9 2 219 2z pregaglionic fibers sha'llAu oculomotor nerve uaa'ty
synapse 1y ciliary ganglion “#a9ann synapse fiu ciliary ganglion ua? AW
postganglionic fibers "laléiv pupillary constrictor muscle Wavinlvsihusua
127 uaz ciliary muscle uasiavinWitaudyudiu tialduasawing

ddavnaarineaeluu pupil si9tiu constrict 3ania direct light reflex uaven
a2vasAurnufuidas Wi lviad pupil constrict sie enz1eAlilsdas i
v2in'le 3an3 consensual light reflex
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UAPIHANITATIANITUNARALLDY right optic

) e
nerve UAY right oculomotor nerve YA lesion

f right optic nerve
Midbrain

daslduiimaag | Rt. pupil | Lt. pupil | i s
constrict | constrict — —
431 (Right 777 2000, =N
eye

— Edinger-Westphal
nucleus

— Optic tract
W1 (Left eye) I !
URAINANTAIAINITLNALILDA right oplic =Cliary ganglion

nerve WAT right oculomotor nerve il lesion

s
Y1 right oculomotor nerve

— Short ciliary nerves

\l— Sphincter pupillae
421 (Right |

Retinal ganglion cell _

66 -

dadliiimang| RE pupil | Lt. pupil
constrict | constrict

]
a a o

auiliflunsaa light refiex unsdindnsFovmaluiduneseguas visual
pathway aay light.reflex il

811&e optic/rienve duan augy Kiansuavliana I igunsaidnnig
Opth nerve squzniiuleias $80iia pupil constriction aada 1 iagadzing ue
a1 u right optic nerve ua'l:ldaslWisanane left optic nerve @unsain
information, Wu left optic nerve M6y left pretectal nucleus uagu fibers 1l
right pratectal nucleus Pistectal nucleus aaviv 2 Avazrudulibinlaae
HIUNTY posterior comrnissure Wag anvis fibers maan'onn pretectal nucleus ¥
1 fibers aan'laldis Edinger Westphal nucleus Wegtavaiedhaanda S9vinlu
Edinger Westphal aucleus maaomosu information 16 wayaw preganglionic
fibers Wu oculomdtor nerve maaa?no‘lﬂ“l.mum constrictor puplllary ARIN
Viedasae vinbiflagae'lvianenghe Seuiu pupil constriction aagaiaaavzing
a8 constriction wavanzivainaiiaiilu direct light reflex &un1s constriction
aavandvufiaiilu consensual light reflex

duAaLFannad right oculomotor nerve Taa right optic nerve Uad wsi right
oculomotor t&amg LEIAHUFILAIAILIT UFIASINITOLAINNY right optic
nerve lalfy right optic tract l1ldv right pretectal nucleus uasru postenor
commissure lalfy pretectal nucleus gadandntlonile’ld annasi fibers maan
AN pretectal nucleus agde'll synapse fiu Edinger Westphal nucleus WEERN
219918271 waefiad pretectal nucleus maaanmwuoauaovlﬂm Edinger
Westphal nucleus 2asaisaasznedndunils ‘ima;‘ﬂm Edlnger Westphal
nucleus 2a91i9dad219 1651 information Asuvivaasne a1niy Edinger
Westphal uaiaganeag iy preganglionic fibers #hn'lddu oculomotor aasusay



919 usitfiasanmsidamaiinduid right oculomotor nerve gaiiu information
a1a right Edinger Westphal nucleus 39 hignunsainlidy constrictor pupillary
muscle 2a9a121'l6 dutiusutuazada1eeigunsa constriction 6
Tunenauniu constrictor pupillary muscle 2asan2ina & 1u1s5ala5u information
'l6" W51z oculomotor wravendnailad Faidlunavinliidituaahaiia constriction
du'lel

Tunendufufiaansugaisnenghelaeiifiendamadeadd right
oculomotor nerve uavanaaAvEhadmsatain’lalfs pretectal nucleus va9y
829279 uay'lildv Edinger Westphal nucleus aasanvivaagaingiauiu uay
Edinger Westphal nucleus aava1vivaavang uaa v information1iduny
oculomotor nerve Vivdavainasg LeiLtWws1 oculomotor nerve 28901119
\WRawne detludamdatanizaahawintundeazanunsaud information sinululdy
constrictor pupillary muscle 16 uazvinlviguiiaan avinlungunsana eIl anag
16 &rusinuaanlisguisanada e

dlisaunauaaanidn 2197y motor wiaunaanidea felaadneiul
NagdasTWigneane uvu enanetiud luawrsalds oenstrict pupil letas
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Trochlear Nucleus _° o Nl

+ is situated in the anterior part of periaqueductal gray.

- lies inferior to the oculomotor nucleus at the level of the inferior
colliculus.

*Nerve fibers leave the nucleus, passes posteriorly around the
central gray matter to reach the posterior surface of the midbrain.

Decussation of

- _nferior colliculus
trochlear fibers

Teochlear nerve

— Penaqueducial
gray matter

': .{:“:: ™ -,
§ - ! )"“T'o;." ear
A nucit s
1 N l\_ A |
N soam J
{\ %

s - . ke {

Basis ~— |

pedunculi Decussation of supenor
cerebellar peduncies

Trochlear nucleus 1293 amn anterior part 21ay penaqueductal gray gy
1n9Aag inferior Aatodulomotor nuciets daagwu'levisveru inferior colliculus
289 midbrain-waz trochlear nerve 3¢azinan nucleus #itu'linng posterior il
Tausau centray gray w3a periaqueductal gray ‘l13uéiv posterior surface uav

midbrain wa)aidunauaanlnn Lrainsfa tem 196U dorsal surface uavd
brainstem

AWV LAAIGIUUKILSARY trochlear nucleus atuuLasngneg aag MLF
form s iaadfisusviiusadoinglv trochlear nucleus lusi3qilvasifianmay
Ada1a lens

aMuN NS RIISNinsEAaglAa superior cerebellar peduncle
decussaion 5 trochlear ﬂauaﬂwmyﬂmu lens a1 ua? MLF 11 form gaflu

Lgaon yngiuiiauninaal udlf trochlear nu. tudiau lens auadvil da lens anil
TuLav



= Lerchral cones

-Tmchlear nerve

TROCHLEAR NU.
AND NERVE

_—==lnferior colliculus
=="tecwbulbar fibens from

* superior colliculuy

o= Trochlesr oucleus

_—=—=Mcdial longiwdival
fascicules

Fiber from corticobulbar
= uncross only to
trochlear nucleus

® Trochlear nerves
leave the midbrain
just below the
inferior colliculus.

@ Trochlear nerves
decussate
completely in the
superior medullary
velum.

Moozer

Corticobulbar tract aglw fibars ‘asun synapse m trochlear nucleus ¥19ann
ﬂammﬂuua”a'\nﬁamsonumw NnAMWAULAY AdtudAndansidaniauag
corticobulbar tract mag}naus\. W1 synapse Ay tochlear nucleus (upper motor
neuron lesion) Aazliudnvennislag Wilsanguwae deasdl fibers anadazing
uiloun synapse st

Trochlear nerve RauasaanuiAfin 196U dorsal av midbrain Aszeu
waua1vay inferior colliculus T a3 nu”lﬁﬂomaﬂumunau JvAataanun
AMWULAE 91U trochlear nerveuiiiy cranial nerve amemaanmn
brainstem n1s@ U dorsal surface, wav brainstem d2u cranial nerve ﬂaw] cH
aanNI9ATU ventral surface@™. brainstem Inua
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® Head move up -> eye move down LRy
" o
® Head move down > eye move up JUI090GALIT

. s
Head movement in the vertical direction l\ g P l
/J TN\
B stimulate & -3 /f? o
. iR
Superior - "avil IR
- \ | |
crista ampullares ~"\ \K!/
l, stimulate

Oculomotor nu.

Vestibular nuclei in-'Yons

i
1 Vestibularnuclei

Oculomotor Nu. & Trouhlear Nu. Y
Assoc Prof. Dr ifanokocia Chayaburakul 69

Verticle conjugate eve rrovement iy reflex anmumanmtsnowuwu 12U
LA aKINTY Tig mmﬂmﬂomqmaaaﬂmma anmmaaoavnsaﬂaamﬂ
Tunmmseiznara T ANKU “ay” Way mummmamgoagmmq aNANVIIEAY
agnsan “4u” r TeadnTulif Asad pathway sesia‘lildl

nasanndaniinaglilnseau hair cells Tu superior crista ampullares
WaY superiol semicircular canal WAL /v fibers 1l vestibular ganglion Aau
uag'lasusiu vestibular nuciei Matlu pons aaifufide fibers 'y MLF
Wia'lld oculomotor nuciét's uag trochlear nucleus uaantufazl fibers
aléiy oculomotor neiveruae trochlear nerve Lwa"l.ﬂm superior rectus wag
inferior oblique ' msanaﬂmmunuwsaunumﬂ Lwa"lﬂm inferior rectus way
superior obligue Wialadtunisnsangnanasznvataivgwsandu
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fsHzagnun lm 2N
B UNABUNTUAY

ke koK kX

a @ oA X
ﬂﬂﬂ1ﬂ1ﬂq’ﬂ!ﬂﬂau1luuu

Superior colliculus
dividedinto:

- . Upper medial half
- Lower lateral half

(Upper medial half)

Aan I iagndouasan | N
(lower lateral half)
Assoc. Prof. Dr. Kanokporn Chayaburakul None 70

o » (=1 ¢=t' b = y =
MWTULAY WLAUN ocipital poleasiilu Brodmann's area 7 17, 18, uay 19
Brodmann’s area i 17 fifia arimary visual ared «i&s Brodmann’s area 7 18 fi
Aa secondary visual area

"(umonauﬂu MAsweiabingg uafingn Apuvi LLa“mmomvamaaadmma
Miadauiiduaciiu e following moving object vertical conjugate eye
movement (involuniaiy control)

nadi pathway dusiarlfl da wdeanirwaanann primary visual area (area 17)
agaa'ly secondary visual area (area18, 19) mmmaammmui’mammﬁauﬁu
LU NMWAINASIVUADY area 19 uasATIa192ad area 18 a”dﬂaamm upper
medial half of supenor collicuius ummqy:uaommmmmqmﬂaaumaa‘lﬂma
A& MWAIN AT9AYAY area 19 uay AMWANNAFILUAAY area 18 ALYNRY
a9 lower lateral half viaamnuu fibers ﬁaanznn superior colliculus g
go'll dy cranlal nucleus 7 move eye ball fiuag Tufida CN Il uag CN IV Tan
nmmuamiﬂuaamnwuﬂa superior rectus m. i1 inferior oblique m. ey
nmmuamhjuaomnama inferior rectus m. 'y superior obligue m. Hoia9 us
supenor rectus /1 inferior obllque way inferior rectus auamaﬂoimﬂ CN Il
& superior oblique azgaLasaaIa CN IV

TaadqluzAy AMwainA3IuuLal area 19 uagmlgawuad area 18 Az’ lln
upper medial half Tddniudasninaniedaudiuuu sruinaniadauagun
2a9Laglal lower half wag area 19 wag upper half aad area 18 d9ugv

lower lateral half aav superior colliculus Lwa‘L?j“lumsmmmmamLﬂaauaam
219879
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Voluntary Vertical
! Conjugated Eye Moveme

Intersiltial Rostral

nicleus interstitial

Posterior
ol Cajud \ nucleus of _—" Commissure
MLF

.-—-—-——..\ CEREBRAL
CORTEX AND

SUPERIOR
I COLLICULUS

Superor
oblique

Move a3
= inferior rectus
+ superior
oblique

___Oculomotar
T nucleus

Move Wu *
= superior
rectus + inferior
oblique

Trochlear
nucleus

Assoc. Prof, Dr.

CEFT | RIGHT

&131 voluntary vetlical conjugate eye.movement ATwann cerebral cortex
a1n occipital lobe againdiunas suverior colliculus ‘L rostral interstitial
nucleus aay- ML suaw a1 rostral interstitial nucleus of MLF a4 fibers
aléiy oculomotoy nucleus WothatGe s funazsunsedn ‘Lumf,ﬂﬂuaof@n move
‘nu wngaritasuila superior rectus A inferior oblique Mansaa CN I
oe

wsidhaingay w3a moveas avlana wiila inferior rectus Mi@ugsiaa CN 1N
uay nauila superiorablioue Midnvsiaa CN IV dofuniwann cerebral cortex
&7u occipital lobe waxannaIu superior colliculus 1 rostral interstitial
nucleus of MLE@fnasatiuugauay MLF ue 2zl fibers "Lﬂﬁomonumu“lﬂm
oculomotor nucleus uaglidv trochlear nucleus morﬁammnumu muunm
mnsananmmwsauﬂum gavtvazlvinauiia inferior rectus VILRENG\'J!’J
oculomotor nerve naiIEa919 u,a.,‘m superior oblique muscle MLae9sn
trochlear nerve “aa cranial nerve m/l IV anaavisdaszingiatuiu

uanAniiAIsUBIN WA move auTaaaINan ocipital lobe wa¥ superior
colliculus &v fibers "lildv Interstitial nucleus of Cajal dodAusuanasdneaa
At Interstitial nucleus of Cajal azd fibers 11l oculomotor nucleus uag
trochlear nucleus owdiendu Huanasdndrondediavaelyl fiver uuuidadsuly
fi9 Interstitial nucleus of Cajal uwag'luds oculomotor nucleus uag trochlear
nucleus rﬁommnunnauaomuuu Tunenduiu msnawumansanaﬂmmu AW
lafnauiia superior rectus wag inferior oblique MiLl&aesiae oculomotor nerve
2a9misaadne A idamayls w1l fibers ann interstitial nucleus of Cajal
way interstitial nucleus of MLF &3u17 oculomotor nucleus maaomoagum



DIVISIONS)
Ophthalmi ..~

Optrahmc b anch
/)

.{' ’1F.JGEM7-\'AL
i~ NERVE W

M Mandibatxr branch

Prrypopalates ganglon

N B pradar garaieny

Division

« Components _
: !
: General somatic afferent Ophthalmic
(GSA)
= Location of nerve cell bodies Mc“dli’:ry
: Trigeminal ganglion R

Assac. Prof Dr. Kanokporn Chayaburakul

- "Mandibular

Cranial exit

m. of mastication

Superior orbital
fissure

foramen
rofundum

forcmen ovale

Trigeminal nerve tilu mixed nepe Golsznausie sen
115U sensory fibers ‘leinuvaaniidu 3 divisions &a

cory uay motor fibers

1. Ophthalmic divisioriaziwiniy sensory 2 NUanAUMINKNATILIAI L

AR RNN aamsvmwﬁv:'La%t,u)nmam BN

2. Maxmary division @aagsy sensory ﬂzmmmmuum 2 99 RNV AU TUUA

LAY ®Iansan maxilla andanag branch 4 uazusnatuihilnuy

3. Mandibular division su SensonLas msnmnumaammmnmma 1aa

N3¢ N mandible mnﬁamaa branch 1 1fudu LLavnsnzusmlmnmoua A
v &3 motor fibers azlih&92s3uiiatdansa muscles of mastication @Sy

sIuzay sensory fibers v & dufl functional component tflu GSA anua

Aa general somatic afferent vianiua

Ophthalmic division aanain Azluan@Aseen9g superior orbital fissure,
maxillary division agaananng foramen rotundum way mandibular division 3¢

aanNNFALINanMIY foramen ovale

815U sensory 119 3 division WiasuAusdn general sensation 117'aluain 'l
it synapse M trigeminal ganglion LLaﬂmﬂu trlgemlnal nerve \ing
brainstem Lwa‘lﬂ synapse il neuron ¢ 2 Tu brainstem nddann synapse
AU neuron §A7 2 uad A fibers Lilu trigeminothalamic tract
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Mezencephaic ruslews.

Carvbial corton
,-f'! | Sm—

Mot rucieus
el migemenal o

Man sensory nuceus
of Irigestendl narre

_ = Tiigorhal gangion

T e
1
A ¥ Perm.
I

Mosercaphate muclous
ol 1rgaminal nerve

Matar rucleus

Ao trigemins! rovve

MOTOR NUCLEUS OF TRIGEMINAL NER

CRANIAL NERVE NUCLEI IN BRAIN STEM !

Y - Trigeminal
Mesencepholic

{proprioception) ¥ Trigeminal motor
V - Trigeminal
e 3 Lhief VI Abducent
) (touch) VII Fociol
d V -Trigeminal Sup:l-'ior sol_ivary
frae - Sope I Spinal Inferior salivary

{pain & temperature)

~n
IV Trochlear

Edinger-Westphal
IIT Oculomotor

Nucleus ambiguus

Vestibular (branchiomotor)
iain ponsiry nuckens & cochlear X Dorsal motor
of trigeeminat nevve

Nucleus solitarius of vagus
Hypoglossal
$ledulla ekiongats Spiral g,
of uig ool nec e
SENSORY | MOTOR
Togeenal lgareidius
Somatic Wl ] Somatic

Taste/baroreceptors i
Specia) sense W

@ Parasympathetic
B Bronchiomotor

kporm Chayathyyakul

W9 motor uay sensery ©av trigeminal neazz uua”ﬂmﬂnn motor Wy sensory
root A9 spinal nerve A8NIAa sensory minve mﬂ"lnuu'mmnm Azaaciinig
synapse 7 fiigetninal ganglion Aa %y’ trigeminal ganglion flay STHGTH R
dorsal root gangiion aay spinal nerve uaviudiaududnilsznisviledia neuron
iagjlu dorsaivoot gangllon wag reuron Tu trigeminal ganglion Lﬂu?jum
pseudomxpclar neuron tulauiu tWaguelu trigeminal ganglion 1"2i51 cell 7
SuLAgm proprioceptive seiise Winiiu

UAIAA Synapse 1 pseudounipolar neuron Tu trigeminal ganglion wa?
3¢1W central processag brainstem fAszsiuaadg pons 1aEagiAUINNIETULY
nagilssunanaidaas pons wazatisiiu ventral surface 2av brainstem 1ae
sensory nucleus qul.maaamﬂu 3 nguAa Mesencephahc nucleus mwaﬂ'tu
midbrain 'summsﬁmnmﬁu proprioception &u chief w3a main sensory
nucleus 'summgﬁﬂmmnll fine touch azatin3y mid pons uay spinal
trigeminal nucleus summganmmnu pain & temperature uay gross touch
WuaIWe midpons avudv spinal cord 56y C3-4

&7u proprioceptive sense Al fibers 1u sensory root av trigeminal
nerve usnau'liwy proprioceptive sensation 7 motor root aas trlgemmal
nerve uny doulanasail proprioceptive tilu sensory uandu'lwuii motor
root Lmumau"l,ﬂwn?,u sensory root LLaumnmsm"Luwum sensory root 913"l
14 synapse i trigeminal ganglion uendu'll synapse 1 mesencephalic
nucleus maﬂ?.‘u midbrain unu Audvtan@a neurons Tu mesencephallc
nucleus S9vinuiiitilu neurons §usnuay proprioceptive sense 1iu gt
neurons 2avy mesencephalic nucleus Sufianwaziilu pseudounipolar neuron



waz mesencephalic nucleus S9iflu nucleus nguiiallu central nervous
system niidnwaiziilu pseudounipolar neuron
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TRIGEMINAL NUCLEUS (3 GROUPS)

1.  Mesencephalic nu.
(proprioceptive) Mesancephalic

2. Main (chief) sensory nu. RS
(fine touch) rcea——— (R

3.  Spinal trigeminal nu. &k
(gross touch, pain and
temp)

4.  Motor nucleus

i — Supratrigeminal
nucleus

=% Motor nucleus

Mesencephalic nuclews - nmLesebial conex
of trigeminal nerve = =
L Motor nucleus

" nf trpeminal nerve

- Muin swasory nucleus
of tzigeminal nerve

Fiber from corticobulbar =
cross and uncross to
trigeminal hucleus

ETT 7 S Assoc Praf |

=1

_.=Teiteminal ganglion

T==-Trigeminal nerve

wila trigeminal nerve 12 l.1|°lu brainstem(u#9 agL2uN synapse Au trigeminal
nucleus ﬂaLﬂu neL.'or Tl 2 dmsu tiigeminal nucleus ulsiwdiv nucleus
aaniflu 3 pzuéa

as ° v oo . o v 2
1. Mesencephanc nucleus g ININTU synapse A0 fibers MsuAIUSEN
joint sensewda proprioception sense, unainlumin azwuatluseau
midkrain'as9u3IayNsEna’ e tectum Au tegmentum d1alu cross section

2. Main, Chlef) sensoryiucieus vy synapse 1A fibers i3y
m‘mgﬁmnmnu fine.sernsation unanaluniin a“wuaﬂmﬂ'f,uusnmnonma
229 pons Taaagwi, motor trigeminal nucleus 1vaatLAevAUAY chief
sensory nuciaue-4i6 motor trigeminal nucleus azag medial a3 chief
sensory nucleus agwulu cross section Tus¢éu upper pons

3. Spinal trigeminal nucleus Agvinmihisu synapse 1n fibers mnmwusé’n
pain and temperature wag gross touch u1anlumnin TWURILATEEL pons
NRWIARAA LaaINNAY spinal cord s¥eu C3-4

4. & 15U motor nucleus 289 trigeminal nerve ag'la3u fibers u1ann
corticobulbar tract ‘mn'-rm cerebral cortex ‘Vla"'tu fibers ayun _Synapse 7
trlgemlnal motor nuclei momﬂv‘hLﬂmﬂuuauq‘mﬂamanumu AetiudLAad
AsLeavinaaas corticobulbar tract Aauiagun synapse 1 trigeminal motor
nuclei (Gandilu upper motor neuron lesion) azliiugasannislag v
Usinguwsie deagdl fibers anndnainanilodenn synapse 6

wazdIAamNuLEaMacIUeT motor nuclei w3a trigeminal nerve azdaiily
AsLtdeuiauu lower motor neuron lesion annsagdsiagnIvENLE e AufY
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Trigeminal
o Select the area to «ut or
e Tioemnalnerve destr %y The tract for reducing
{5 pain of sorne areas of face >
Cehnainie surgery freatment
zone - §

Maxillary
1% % zone
A\, L)
PN
\ 2 —?—Mandmular
- one o -Mesencephglic
Opghthalmic nucleus NV
division .
. — —Principal sensory
@ Opthalmic (V1) Maxillary division- . Je= aucleis NV
® MGXI”GF)’(VZ) Mandibular division- -
® Mandibular (V3)

Spinal trigeminai
1ract nucleus

) ) e 'Mandihular)
\ ? ) Maxillary S«Diuir,iur.s

), “Ophthalmic
.

210 slide Aauming 15757008977 trigenﬂinal nerve ilu mixed nerve &uti
\ilu sensory root wiveaniilu 3 divisione Aa opthalmlc division u3a V1,
maXIIIary division%%a V2 uay mandibuiar division #3a V3 s 3 d|V|S|ons uia
31 pain & temperature uay grass touich senses CIRNSINEREFART) synapse Ay
trigeminal gainalion Miflu neurofr; §771 1 Mlaguan CNS Aau nnTuAY fibers
12"l Ty brzinstem as9usLIALRAR1INY lateral part aas pons a1y
pons wanasluiiu splnal trigeminal tract Taadinnsi3aealuas spinal trigeminal
tract \il% pattern éuil mandibular division u3a V3 ag'liatne'le dorsal part
229 spinal trigeminal t:act wag maxillary division w3a V2 ag'liatinsenarvuag
spinal trigeminal fract.iiay opthalmic division #3a V1 aglilatne ventral &a
229 spinal trigeninal tract auATW (ATNEATINR) cross section AU
navanlu spinal trigeminal tract Ivazwean’ly synapse fu spinal trigeminal
nucleus wanaIu onion patternuag division pattern 6199 aneas

#1151 onion pattern w3a pattern AgawIvan agwaly slide sia'ld N5
N3 ILNITBEIAIADY spinal trigeminal tract inaglafilsylamitunsda tract Tu
sfanaudisnandadelifina uarasdiaulathavusualumimuuuwaasung
nerve distribution wav trigeminal nerve uavauliatiTuie end life uas Tsavi
Faululeuad maumwaammmmmm’tumsmuﬂmmaoﬂu“lm nuazangula
\@aniainlaléa spinal trigeminal tract w@unv division Waan pain uastialu
Aulalagvuaslutiudarauastiin



Onion skin pattern (only | | Spinal trigeminal nucleus pattern

pain, not include ’ :
temperature) Dorsal to ventral dimension

Longitudinal dimension

Spm 31 trigerminal
! e ‘eus

..‘r~ ;_—- i -

1
,|
“t-‘ %\

‘./_
L " { N Mandiuiar )
Maxiliary ) Dhivisions
3508 % i ]

" Ophithalmic

pom Chayaburakul

awnahefia ugad sensory uaarusnaadlumindidnwa pattern (iluuy
onion pattern w3atilu patterr\ Winhiavau 2av trigeéininal nervedoiiulitddua
pattern a9 V1, V2, V34viihs ey 2 pattern il Auafauduat TALIAIATNNIY
AuTnauU LLa.fzi’mmau fauiuAu deasduninugan (general sensation) 12N
11§ central nervous svstem 1aaagll synapse Lusnuntsfutuay uazdaiau
a9 spinal trigeminalnucleus MuMWNAGATINATY LduLsaMINaEY 150
ANUIRAUNANA skinarea v3Lial saulvouaagl terminate #3a synapse M
simuu'maa splnal trigeminal nucleus olumn #3a column 2as trigeminal nu.
fu Fbers AatAvnaa 2 Fupamsdnunain skin area Uil SAUAYAURY
sauhaflnaaaninanvangats fagll terminate wya synapse 7 &unug
229 spinal trigeminal nucleus column Lmemnm termination aayvNaLRY 1
WAy WnaLa 5 fat'lnagauadid onion ring snm‘msé’nmmn skin area
U3 savusiuuarusaming Al terminate 9 druatvdauas spinal
trigeminal nucleus column LIusiu

athduinfefidn pattern wilaaiauiitunlu onion pattern @a pattern V1, V2,
V3 fis1ginAud anusdnann skin area udna V1, V2, V3 Aaglal synapse fu
@runtvaav spinal trigeminal nucleus column a1vAudn Aa a1 fibers 113N
V3 u3a31n mandible division Aa'lil synapse Aauunv dorsal uav spinal
trigeminal nucleus 1fu usign fibers 1N V2 wia maxilla ag'll synapse N&IU
U3LIMNa19T wav spinal trigeminal nucleus T waye fibers m’»nnmu V1
WEBAUZ L AGIAUALALMIN HINFIUNAIIUREUTI9AD a'lal synapse Tinstin
MAU ventral part aas spinal trigeminal nucleus

uazdiatan 2 pattern snsududugsaitarmduinldiusnaiidug
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m‘lammw f9am397u onion ring 3 Lmaﬂ‘lummam'ﬁwamaa V1 dotiu fibers
nst‘smua 591l terminate wa synapse fiustaL &unag ventral part 229
sunion 3 Tu splnal trigeminal nucleus e waNiiaga uazaILs L dNaN
wiaLan tube Afiinay Ltmv‘lﬂmnsnmmﬂugﬂws“aum AUAN TAEATIAL
onion ring 7 4 usaglulaadndnanag V3 ¢otiu fibers nmmuqnavlﬂ
terminate #3a synapse Ausar §ruaae dorsal part 2av 6 wnen 4 u
spinal trigeminal nucleus auawaiiage 1iusiu



SPINALTRIGEMINAL GANGLION

® entry to the pons and
descend to terminate i, 2
along the spinal S
trigeminal nucleus below e
the caudal end of olive :
until to € 3 ( carry pain
and temperature).

® Gross touch fibers
descend to terminate all
the way down to
inferior olivary nu.

® GSA (general somatic
afferent)

Assac. Prof. Dr. Kanokporn Chayaburakul F e

Pain & temperature uas gross teuch sensory fibers uav trigeminal nerve
(CN V) dlahantu bralns’gem uaa‘-a“mamaq'lupi'\uuao spinal trigeminal tract
div spinal trigeminal tract =g nunn andonsssalsyanafvnalouag pons
avUNAUdivsyey C3-4 aat spinal cord ek spinal trigeminal tract nanauu
uagozunulalfu spinal trigeminal nucleus 291960 ag medial A3 splnal
trigeminal tract Tatidd Tivers wavg spinaltrigeminal tract a¥'lal synapse fu
spinal trigeminal nucleus

1a sensory fibers uavg trlgem nalharve iazin pain Way temperature ay
12l brainstem wagiananagiia aplnal trlgermnal tract Govanae’ll
synapse Au spinal trigeminal aucleus TAseduangg Taeay synapse foussysy
lower border uay inferior olivary nucleus avliaufivszsu C3-4 uav spinal cord

&7u sensory fibers Maziin gross touch &unsa synapse leausseay
fanany pons av'lihlszunal medulla yuqasllfonmlszanaszauaas inferior
olivary nucleus wintiu

Tﬂﬂa‘iﬂﬁa spinal trigeminal tract &13a terminate waa synapse ‘lanaan
N9 WIanaanAINEIaY spinal trigeminal nucleus u,mmmjﬁﬂmwmnuuaﬂ
¥ synapse Mszduuug waglly pain & temperature ag'lil synapse seéu
819961056 aay inferior olivary tilugu'lal

vadotne: mﬂu72/1;7:/@J?ﬂsﬁnﬂwmwjﬂmzfu L&E pain uae temperature s
fine touch luidy asuanlay lesion wrazay central nervous system [useay
iae/si1A77 main sensory nucleus (usis iwsreandei peripheral nerve usa
trigeminal nerve slavdaya sensory modality s1u49 pain & temperature uas
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fine touch uas proprioception senses a2

Gemeral sensation 3&4i functional component 1ilu GSA (general somatic
afferent)



Postcentral gyrus N,

Corona radgiata

Dorsal Thalamus

trigeminothalamic
tract

Mesencephalic nucleus __

Sensory rool

Unipolar neurons in V ganglion
and mesencephalic nucleus

Fss ~Ttigeminothalumie ract

Ventral
trigeminothalamic

{— Principal —
nucleus

e STN
T~ Motor nucleus

___ Spinal nuclews 2

w&av pain & temperature sensatior mﬂ't.nummuw 2% trigeminal nerve
\2g brainstem 11l spinal tiigeminal tractAWaun synapse AU spinal
trigeminal nucleus s¢uA1S M9 synapseidaavui fibers 7 cross alds
asvaiulihilu ventral trigeminothalamic tract kavaiuuas fine sensation uav
trigeminal nerve azuenlirsynapse 71 main sensory nucleus waa cross 1aledo
aseanu'liliilu tract @idfadorsal trigeminetiialamic tract 9 ventral
trigeminothalamic.tract uay dorsal trlqc-mmothalamlc tract agsyufutiu
tngemlnothalamlc tract LLa'J‘Llu"LiJ sviiapse 1 ventral posterior medial nucleus
wia VMP a1a9 thalamus tiuiag

Distribution zav sensory fibers wav trigeminal nerve 35141317 skin area_
289 LUIUABYONUAEAITUUIIUNA W T I3 TALIAN unW cervical nerve i
aill2iiduziaiose 3o tunisasaa sensation zavluvu isusuni trigeminal
nerve
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Gustatory radiation

Ventral posteromedial
nucleus

Secondary gustatory

iculate io
tract near medial lemniscus el ganglion

Facial nerve

Solitary nucleus Glossopharyngeal nerve

(gustatory) nferior (petrosal) ganglion
Solitary tract Vagus nerve
Inferior (nodose) ganglion
G
Assoc. Prof. Dr. ¥anokoOg, Chajeaburaul wne 79

Fibers a1n geniculate ganglion 2av faciai_nerve (CN VII) g3y pain &
temperature u1AAexiernal ear, exierrial surface Aav tympanic membrane
12§ central nervaus system aglaliwandu fibers aas spinal trigeminal tract
wazazlyl terminate My spinal trigemial nucleus mflauAusuananna trigeminal
nerve -

& pain’e temperature M511a1n external ear Lﬂuu'snmtam LRY H9unAu
vagusmesve avlil synapes a1 inferior ganglion #3a nodose gg. 2a9 vagus
WAy M5y pain & temperture /Uy glossopharyngeal nerve na"‘lﬂ
synapse 7i inferior oo-'uﬂuon Waa petrosal gg. ‘leigne wdudadiu \fia fibers
10 nerve Wi brainstem uaaglilsruwandu spinal trigeminal tract
Ww51edl functional component 1ilu general somatic afferent (GSA) tniiaudu
A1 spinal trigeminal tract

siotl sfulailefiug trigeminal nerve atnadenviniuidsu pain & temperature
WUNT1 spinal trigeminal tract weiffo3u impulse 1av pain & temperature ann
facial nerve, glossopharyngeal nerve uay vagus nerve gauaata’lsiniu
fibers &ulnaiiilu fibers viunann trigeminal nerve 1An1131n8n119 3 nerve
(CN VI, IX, X) &raluaiinann nerve 5 ugay

ar

gotiulumendfinraiinulauenansmisainishey uaesbinudaadnan
1 AIsARHY referred pain anaadl referred pain ann glossopharyngeal nerve

‘Imﬂmaavummwmﬂnmmﬂu wanulanaulu avasihayAnvia wsaanadl tonsil
anudunhavinls defunaiasmasensaulaiings referred pain ianiiaae

UA9AN synapse AU spinal trigeminal nucleus uahaglu fibers cross uély



asuuIegaz ascend duliszasuilonaundiran cross lldonsedurinu W
fivers fta71 ventral trigeminothalamic tract (ventral secondary ascending
tract uav CN V) agdiu'lilg ventral posterior medial nucleus (VPM) 229
thalamus 919 touch, pain uag temperature aglaluunidamfunue uaraa i

sensory area (area 312 uaJ Brodmann area) a3 cerebral cortex 56l
conscious level tiaulanasia‘ly

Fotiulumundiin driimsduwned ventral trigeminothalamic tract agLians
WWamaaadaIunsIAuINAY lesion uagfin1sidaviadi spinal trigeminal tract
agAnMIsLREMBEULA AU lesion
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C | Refl
ornea eriex niERiuaABaH
2. I§1s cornean :?" 1937178 nilesion -> .
(Splnal trigeminal nu.) gl
(e b 1 ke T K b ) B s B B TV AR
ﬁa'r)'ln'l‘i'l"lu]i]la'la’ls\[ﬂllﬂ.ﬂﬂ'l"ﬂ\?-'\l—!ﬂ
5, Orbicularis oculi muscle CNV1
Nn3zau CN V1 (upper cornea), CNV2
{lower commea) CN VI
% 9 a _ Q'\ J
Hannszquatznsznsy Tag CN VI _J Y o
u Y :_\"..
(orbicularis oculimuscle) Y
Pain sensation it
’ G CN V1 i : - |
Spinal trigeminal nu. y - % . SR
r “\{Reticular
Reticular
formation
MOtor nucleus of facijal |
Facial nerve Lesion Z{facial nerve)
a = py v a -~ R '
- - - 1/ s cornea 1NILABIAL lesion = a11MaGBI6Y lesion 3z Ta)
Orbicularis oculi S T o i syl
HSCHAU MO TIINTINHYINNY lesionnssnsuia
2z cornea iaseTaiillesion = 1719039 AHINAL lesion
= facial nu, #wisupply M LENly | Sem) oS & 8o
orbicularis oculi I nszndula udarFrokdeniislianansnnsenduld

81131 corneal reflex Aatiatnd &y we¥¥i cornea talntenilaAavd reflex
TaansnsEwsua a9 tiainlagdduasllnge 61U touch wag pain
receptor pnxlalinagiophthalmic division w3a V1 wing trigeminal ganglion g
spinal trigeminai.tract “lu‘svﬂmvaq pons wal descend avun synapse fiu spinal
trigeminal nusleus uaaly fibers Ssatjlu reticular formation 3nattufaL v
fibers "1l €acial motor nuclews Wodavrng Teaawizaunazlidns

aauLia orbicularis oculi 833 mmum‘snsvwsummmu "LJJ’J‘]Q”LLG\”‘I/IG\'\‘LI’I\‘JVLMH
Azl response m‘lumnsmsumaaomoLﬂu reflex Miagsiaaldiv trigeminal
nerve wag facial nerve

Asulanani®ns i a Corneal reflex

gfdnmsEavaAaduanien left trigeminal nerve (lesion # 1) wfun da
trigeminal nerve : umg cornea W LAnIAL lesion Aaunvsuthea nadaay'la
AsTWSLAIEA9Z Lwswidla trigeminal nerve W@ovnadlaunsda ALiguise
11 impulse Lm‘lﬂej CNS lgitan 59'LitAn reflex wianaglinsewsuiognazing
suuafonadanini left trigeminal nerve agj

meummay cornea fomsaziuAu lesion lﬂaummﬁﬁmzﬁamgw Tuaauei
lesion dvasivl trigeminal nerve aavdndonils> arazasswiuaIogaszire'les
wszayls N tngemmal nerve famsefuziuiu lesion gudat Jeausniin
impulse 127 CNS 6 fawinlulls Age reticular formation wazdvsa’lida
facial motor nucleus 1291§9219'l6 facial nerve 2a999 2 21959%i9 U le ek
292193905 WU

PR ~ P - | A . < =
uaarunIsigaatna2Adun left facial nerve (lesion # 2) Aardaunmanie



facial nerve divifluznaan uay lesion Ui left trigeminal nerve #1 ai
W@avnaudiug suiid8auandan left facial nerve diaduwanide aauiuaan
L&el

87umg cornea 2ILAENAU lesion : a1ILE e AU lesion azhinszwiuean usinn
2AATIAUINAY lesion mmsnnsuwsnm"l,m WWIIE lauasaanLdeniu
lesion v lesion aﬂmnaan amn motor i trigeminal nerve flvfiat Jad1u150
U1 impulse t2ng CNS 'l6i'ld synapse A1 spinal trlgemlnal nucleus 16 W&
aa'lilde retlcular formation uag facial motor nucleus 9 d292119'l6 us facial
nerve 22917l lesion W@awghisunsavidndaldnsesiulyi orbicularis oculi
HaLA e dunu lesion vinou'lel aaLGen Ay lesion Julinsewiu us facial
nerve 21a9aH9ns9tIUAL lesion fafat dotiun1fansoAurnIensewsu'ls

TunmemseAutugIuee cornea densvainudu lesion: A19MIRsIAULLAL lesion
AsENIUM L6 Wein219L6 e AU lesion AeliigunIansewsua'lel InaNaatng
e du wsznaanaaeflutdaAu lesion L&awa duwiuumainanaze
usdmaant&auie Lidnazuardradnvaluua1els a9 facial nerve
iWWamaagliintenszwsulsitan
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.Corneal Reflex Examination

Lesion Cotton bud Left Eye Right Eye
touching

Lt. trigeminal N. Lt. cornea No response No response
Lt. trigeminal N. Rt. cornea Response Response
Lt. Facial N. Lt. cornea No response Response
Lt. Facial N. Rt. cornea No response Response

DAMAGE OF TRIGEMINAL

Damaged Structure

Signs and symptoms
Damage at trigeminal nerve root loss every sensory modality (PNS)

Damage at spinal trigeminal nucleus loss pain, femperature and gross touch
(CNS)

Damage at the chief or main senscry ioss fine touch (CNS)

nucleus

Damage at the mesencephalic'nuclevs  foss proprioceptive sensation and Jjaw jerk
reflex (CNS)
o N Erre syl

Slide uLLam“leuaﬂ 2971979 1080159 LUTULE R mswasﬂwamsmsaa
cornea reflex 718" (et trlgemlnal nerve-t Fome udardr8unsii left conea
Unn31 aghitAsnisnsensuiie iy 2.5

azan lesion uaﬁﬂmmn left trigeminal nerve usita @ duIue right cornea
unu HafaaEAsENELITY 2 29

usighfintssIevnavi left facial nerve ua ldd@8unsi left cornea \&ati facial
nerveaiiaunaanuay reflex doiiu fianvznansatabiaIAy lesion aglai
AsEWILLWSIzNaantd el ala) waadernuiadunsaaiuay lesion aznsewsy
167

Tlumendudu drtaxai8uasi right comnea Tanii lesion foaidannadi left
facial nerve agj usinailsngin mvaheiurnadaadu lesion Adoma'lai
ghunsansgwiu’le wennenndng azausanswsL s

mumswmomaLﬂumsmuamNaasﬂmsmaammtaumamaa trigeminal
nerve svildfinsidannan trlgemlnal nerve root 2IMSUAAITAY ﬂsmaﬂa AW
\&ann sensory modality usigidawai spinal trlgemmal nucleus EVC LI REE
LAWY pam & temperature ag gross touch winilu &1u sense euqn”ﬂaman
uaeLdavnan chief wia main sensory nucleus agl&aviatang fine touch
uaza LR e e mesencephalic nucleus AWLALWBLANIY prepnoceptlve sense
uay jawjerk reflex tvintiuatnsauazdv intact agay Aafofatituiag



Corneal Reflex

L N
Superior levator Oculomoter nucleus

s palpebrae '
gzsi?ularls 'Oculomotor ’

nerve

Facial colliculus

) Ab cAnucleus

Faci=! nerve root

Assoc, Prof. Dr. Kanokpom Chayaburakul o 3 82

116 detail aavg corneal reflex

Diagram uquasﬂ corneal refiex sna%e donisnayi mmuu"l,u"l,mawua”ﬂﬂm
AvINatNLE eIV Wataa aunualazaaaasingdulle diagram sialudl
WUIAIAITATEWIUONAvRALE aa i adua T naudulilsaeeil

Buan uazd&1 cornea sensationazgnuAlanuIIUNIY trigeminal nerve 1y
WU e wgueay Wa trigeminalnerve wiunlu brainstem uad 3zl
synapse U spinal igeminal nucleus 1kagann spinal trigeminal nucleus agly
fibers 11l 2 tduN9da

1.

1871 fibers 119 facial motar nucleus wag Wiilu facial nerve 1Uvinlw
AaTuLila orbicularis oculi a6 andaziaas

T fibers 1€ oculomotor nucleus #78 oculomotor 2inyuu uazlvitilu
oculomotor nerve ‘lfianauiiia levator palpebrae superioris ¥inlyiinng
anuldananduniaduanndudulaliuiag

foifu aumed1&7 cornea ’u V1 aas CNV 1inlal avinlignszwiuay 6l
facial nerve &sunvinlvinanutila orbicularis oculi Ba6H way fudvsia’luv
oculomotor nucleus wasluililu oculomotor nerve ‘lvin1i levator palpebrae
superioris muscle nagH Aazduaitatldanaduuiiiuiag
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Corneal Reflex
(Chief sensory nucleus)

Fine touch sensation at cornea ’

Main sensory nucleus of Ophithalmic branch
mgrimmal nerve . ) of rrigeminad neeve
e {
LA y
H
\
H

Trigeminial
Chief sensory nucleus [

sensory gangiion
1
"
u Medial
Letgitudinal ==
fassiculig
-~

_=~Cornea

| Motor nucleus of facial N. ; .
M,i’,, motes Facul nerve \
i -‘nludw; (}.bkulu.\ nculi
Facial nerve pie e
" = = AdE y A vl ; . : - a6
[ Orbicularis oculi ‘ nyfiilFadinuaulif spinal trigeminal nucleus & ud vin'lu

UNTIY comeal reflex HImmnuat

- @uln g mesi comea axdailu pain sensation to spinal
trigesnival nu.

- 'tuu'wﬂummﬂ:ﬁ cornea =814 fine touch sensation to

Assoc. Prof, Dy, Kenokod chief sensory nucleus

A — ks (- 74 - 1
Corneal Reflex MmAgnwavsiu chief seniscry nucleus uzay

uasansaluauleri: Nalumaddnwuin ﬂu"l,muuumsmumnm spinal
trigeminal nugielisueiiiiavin corneal reflex usingu positive dogndulaleny
nawg a1 spinal trigeminal nuclaus | .agmwum corneal reflex Q"Lummma::
tha'leitdui uwenduwuit dansatnaduls aunsaadualaged

LWSIEU, mnmsumm cornea wusdnTLzn 1y anaag'biluilawne gross touch
wsa painviavianlu synapseiu spinal trigeminal nucleus wihify uanduanl
9 fine touch eisa 1a3ixai11n19 fine touch fibers Aaglal synapse fiu
chief sensory nucleus's¥g a1n chief sensory nucleus fagl fibers il
motor nucleus of asial nerve uayli'lildy facial nerve 1unaszsuly orbicularis

oculi A AFLARNITASEWSLLETULaY aomamn‘luwasuanmiumum£|
Tunvadiin



JAW JERK REFLEX. Sensory nerve @ Sensory neuron

eptive nu. "
Motor nerve ‘ Motor neuron

Prop
Mesencephalic nu.
(unipolarnu. in CNS)

Proprioceptive sense

\
\
\

Mator nu:
\

7 .é Fine Touch

CNV
Pain, temp

Main'sensory nu.
\
,‘

trigeminal nu.

= f f_ Suorangemanai
. mackeus

=\ Molos nucisus

Assoc_Piol. Dr. Kanokporn Chayablrakul O

Taainfinisasiia reflex laagaasiiasalsenaumsy 4 22ailsznauivazaiunsa
1Am reflex 16 Aa

1.

fdavunfsung CNS Aaanvil afferent fiteis M1un9 sensory nerve 12N
i liludasiaclal synapse fiu senscry neuron w3a sensory nucleus Aau 1

\iawinlal synapse fu sensory nu ciéeus uasav'lil synapse Au motor
neuron w3a motor nucleus 82”4, A53 Aauayaanain CNS

dswnaanuan CNS My rarget uuﬂaaaﬂmo efferent fibers w3a motor
nerve thaanuialddenulinarudadnmsvasitiuias

AN propnoceptlve sensation (Lauﬂwﬁmm) agang brainstem ‘lilfdu

motor root wnuviaziain i sensory root mﬂmauﬁ?ﬁuwmaﬁmmumw WRY

Waluaraty synapse fill neuron ausa 7 mesencephallc nucleus (a7

na1'ld1u slide Aauminiiuaiinn propnoceptlve sense #3a joint sense uav
Tumiin az'li synapse fiu trigeminal gg. Miagjuan CNS wifiau sense Auq
wilandsznataniiznaiu daagainlal synapse u neuron susalu CNS tae
Aa'ldl synapse fiu mesencephalic nucleus uazlaauné neuron fusn azsiay
\ilu pseudounipolar neuron ¢atiu mesencephalic nucleus Jvtilu
pseudounipolar neuron saauiu uavtilu nucleus 1@imlu CNS 7ifi neuron
\ilu pseudounipolar neuron)

ANLNT Liia proprioceptive fibers M2l synapse fu mesencephalic
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nucleus uaazlu fibers druniioun synapse 7 trigeminal motor nucleus uay
fibers MilWaaninm19 motor nerve root Ml muscle of mastication vinlyiAsu
93529 proprioceptive reflex w3a stretch reflex muumanm (stretch) waans
1iag muscle of mastication asgviuiiu (ﬂmal,m”mmou  1afhsadlinile
munau walxlalbiltae jerk Lmy"l.ﬂmumagimma) Adunsaaziiin reflex fule
wiudu wiulddauee jerk luvvsadaaatauialyl stretch nauidia
masseter uadaazvinlilAinnisuuihatiu Aaumzazeay inulaaihadnias
LwanL'snzmmsnmummnmnmaovgqnmn"l,m}‘m fuilizunin Jaw jerk reflex



NERDUCENT NERVE

_~Cerchyral conex
-

Mediat longitudinal
fusciculus

@ Components
: General somatic efferent (GSE

1 e Nucleus ot

- _~="abducent acrve
Saee Tectobulbar fibers
| _w=fram suptrivr

Wl colliculuy

® Location of nerve cell bodies
: Pons (abducent nucleus)

® Cranial exit _
: Superior orbital fissure \ i

® Main action W,

: Motor fibers to lateral rectus
that turns eye laterally

——=—=—==AlnJucent nerve

-

.
.,
*Pons

Fiser $om corticobulbar =
crossand uncross to abdu
nucleus

Assoc_ Prof. Dr. Kanokpom Chayaburakul £ ) 84

Corticobulbar tract 14 fibers a1 synapse Vi abducent nuclei mﬂommnu
uazdomsaduanm doiiudiindnasidamouag coricobulbar tract maﬂnaum
synapse Al abducent riticlci‘iaan lesion Wiy upper. motor neuron
lesion) az'liuaadansta 9uwse feagdl fbers Andndnoniioan synapse 618

Abducent nerve tilu motor nerve aﬂ‘me‘fn Tisiguaag sensory fibers ag
d&1%5u abducent nerva mnﬂunmmu'\ lateral rectus 21a9qnm1 Ada move eye
ball Tiveauzsiuiag

ez abducent agdi functionaicoraponent Lilu special somatic efferent (SSE)
“ﬂaﬂqqnms‘u‘lu’m SSE fld GSE ilu general somatic efferent 3ai1aa1uLila
aﬂmtﬂunmmuamum‘]‘lﬂaa’tmﬂu GSE Abducent fauilulii@senaaiia
a8l move eye ball uayauaaﬂmn nLInanAsH¥nIe superior orbital fissure
azlilldnsnaruiia lateral rectus Mvinlvinsangnanaanlumosiuging
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- s |
Abducent Nucleus (CN VI) piep et

Tegmentum
of pons

Basal portion™

Right lateral rectus weakness >
lesion at Rt. abducent nerve

Abducens
nerve

» is situated beneath the floor of the upper part of the fourth
ventricle, close to the midline and beneath the colliculus facialis.
- receives afferent corticonuclear fibers from both cerebral
hemispher'es

« receives the tectobulbar tiaci frim the superior colliculus, by
which the visual cortex is connetted to the nucleus.

- receives from the medial longitudinal fasciculus, by which it is
connected to the nuclei of %) fid 1e 3rd, 4th and 8™ drania nerves.

Kanokp hapoourakul *  =a

&1 abducent nucleus aslana facial collicuius 1u pons 4l facial colliculus a¥
wmi‘luﬁauuuanm ficon aav fourth veniricle wtiatdunav stria medullaris of
fourth ventricle wageedia midline wlu.large multipolar neuron R
abducent nucieus (at dorsal part)asTu fibers 1flu abducent nerve 39/ uag
U UaraandmavaIu ventral A3V ABI pons NNEULALINUALGIUNUITAY
abducent fiucleus aeueii abdlcent nerve Jeagnialu pons agielusudiuuas
medial iemiiiscus UagHIUEI UL corticospinal tract aanun (CO[‘thOSplnal
tract agiislal basilar patt 29 pons) mouuaa'i.ﬂﬂsﬂmmmnnwm abducent
nerve 39U corticospinai ract Tumea&fin tamsiuntnay wengsanwls’

Wasimsidevnazay abducent nerve agvinly lateral rectus aauusavinlvinuma
12N (internal squ nt W3a internal strabismus) iwsigaulaavnaananailung
219 9 hi'le gnedegna medial rectus ‘ﬁd:JLL‘iGN'Iﬂﬂ’J'IWiEILEIE\“ﬂ'J‘I fatznun
nEU medial I9vinTentnatananelu

Zadoing : sgmnvgav abducent nucleus u lower pons azagTuuu column
1A87 A h ypog!ossal nucleus u medulla (corresponding position) i nucleus
annauniviiag tuuua column (Ga7u h ypog!ossal nucleus ias abducent
nucleus usiag/sen Twsasaazav nucleus vivaav Aa nucleus prepositus usiiy
neuron 63tdAA71 neuron Maﬂ Tu hypoglossal nucleus uas abducent nucleus

nsmuﬂu"lmauwmmaanwannmwnmamumn uazdanuatiilunig
duainasIuee aommsanan“l,mw msmnu“l,mLﬂuauwmﬂswnmamumw
uam)mwmﬁamwmsamaﬂm left corticospinal tract nudnalaudnanis us
corticospinal tract Thudeemiunnsfous cerebral cortex AU spinal cord uayA1s



Anula fanmaainlu (interal strablsmus) d9nauaI LaavINATAa9in
\deveAndui abducent nucleus wa abducent nerve maumn“tu lower part
2aV pons tW31¥IN lateral rectus muscle "Lummsnmaﬂmaan"l,ﬂmuuan“lm
il medial rectus muscle mrsomomnmw Ny masgnmﬂaamma medial a1
Junatanainelu muuaalm 2 atingilinsudy twameiuntsily smgle
lesion wiasWYY W7 AagvinlvilAnatnisanesuvie 2 atnesiufiu

Foa7'lei lesion aavau'laiiazaii basilar part 2av lower pons 1iutay
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RAGAL NERVE | = HF

® The location of nucleus ,
ambiguus in medulla is
replaced by facial nucleus at
pons level.

1. leaves facial nucleus as a j

AR e v v atiory
. P fer
0 w .
VO / == Main mrotor nukene
L N\,
W

AN g— Pt nern

ascendmg par“r and Then Fiber from corticobuibar= cross and uncross
hOOk or wind around (genu (upperface), cross only for lower face
part) at the abducent Soltary e
nucleus and descend to leave S ‘
the pons. Sy
. Spinal | Nuckeus

2. Genu of facial nerve causes et 1

facial colliculus. Sorvws

ntermediug

3. pass anteriorly between the o
facial nucleus and the gen
superior end of the ntclevs Al
of the spinal tract of the
trigeminal nerve.

ware Assoc Prof. Or. Kanpkpom Chayaixirakul

—_—

Motor root

Corticobulbar tract ugassgarwuuaIn

Corticobulbar tract. 3219 fibers asu1 ‘svnapse Wi facial nuclei v facial nucleus
Teuwusaanilu2 ©i8uda nucleus aa uf"?mmnnﬂmmua facial expression &u
dnuineuuy (upper face) uaznucleus ﬂanmmnnunmmuauamoﬁum
(facial exprnsslon) a9 lower face guaav cortlcobulbar MW fibers 17
synapse @ iacial nucleus &3 m.mnnunmmua facial expression aas upper
face azleidu fibers mmmﬁuwammﬂu uazionseiuty uadwily facial
nucleus ¥imuAua&uLiia-f4cial expression aay lower face ag'la3u fibers 10
a1A corticobulbar tract twizaiadenseduznwiniiu

situntvaay facial fucieus Mwulu pons fiuay dushundatdmdusitunivaag
nucleus of ambiguus Tu medulla ulag lusinuvion coresponding AUl Wa
fun"§95¥6u pons A&y neuron suntsavnaziduduviauay facial
nucleus wnu &3 facial nucleus Al axon (ilu facial nerve su'linie
medial 229 nucleus Ltamammunu”lﬂ Banguiiin ascending part 2av facial
nerve anniu fibers flazline dorsal ualiasaslavdiuzas abducent §
nucleus &Huitdvdaniiizania genu part 229 facial nerve n&9anniiu fibers A
NanavIve ventral, caudal uay lateral Aa 3 dimention LeaurAvTITIToNN
W9 ventral e caudal dae uay lateral s avunsandiuiiin descending
part 22y facial nerve & genu fiazvatAauli superficial vinlvitAnidusaayun
Wyuav floor aav fourth ventricle 13an37 facial colliculus ugay



Genand facial n,
Foctal ealliculm Nucleus of shdycent i

S ACTEAL NERVE | s X6

® Components e
: branchial motor, special 3
sensory (SSA),

visceral motor (GVE), e

general sensory (GSA) Pyl

® Location of nerve cell N =2
bodies

: branchial motor = pons,

: special & general sensory
= geniculate ganglion

: visceral maotor
= presynaptic - pons
= postsgfnaptlc -
pterygopalatine g.g. and
submandibular g.g.

@ Cranial exit
stylomastoid foramen

Mididle cerebel-
far peduncle
PN V

Facualn,

Genveulata
panghcn

‘7“""'“""", FAZIAL NERVE )

MJ

- Postericr auriouy beanch

= s.yo-m: 2! forarmmn
= =
/" Coorda pymeses rerve:

fniehh mandbular
Erancn of V)

A
2 ﬁ‘.\‘\ = "—__.,-:.nwiumm
LN\ A
BN

A e Wi gangpen — Cenicalbrarch
Assoc Prof Dr. Kanokpom Chayaburakul g 1 88

Facial nerve (flu mixed nenve #agutiiilu motce Mlidny facial
expression muscle v facial Px;.ression muscle 1 ues5yun3nn branchial arch
394l functional componeit Li SVE waa Specizi visceral Efferent wavaIud
flu sensation avilsenan'lilesizaviv general sensation fvagdi functional
component tilu GSA uazfi.special sense Aajusazinann anterior 2/3 of
tongue Judi functiona! cemponent 1ilu SSA

shutiiilu sensation Uia%y sense 1% general uag special sensation Wa?
ag'lil synapse Au gemculate ganglien‘dtaiilu neuron fusnuag facial nerve
pathway mmud’mmﬂu motor fivers aay facial nerve a”aaﬂm’-rm facial
nucleus ‘waq‘tu pons dadailu presynaptic neuron nsfuidia facial nerve
22NN brainstem azaanukTITaLEaTENINY pons AU medulla Mvsiu
ventral surface usaaanm‘m inferior pontine sulcus ﬂsummnmoq iaaanun
ua? duviilu motor avdeaannnnyivandsuy N3diain stylomastoid
foramen wazuanaaniilu 5 branches fa temporal, zygomatic, buccal,
manibular uag cervical branches wialui&sonauiia facial expression Lag
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L NERVE

S

EAGIVA

® Main action -
< Branchial motor

: motorto muscles of facial expression and scalp; also

supplles stapedius of middle ear, stylohyoid and posterior
belly of digastric m.

Special sensory
: recieves taste from anterior 23 of tongue and the palate

Greater
. Lacrimal gland i petrosal Nervus
< Visceral motor e ;m:xw ¢ neve emedus
T parasympathetic Glands 140’23 g 3 xS - ,f'/
innervation to ‘;’:;,’:."i?”\ /’ S m/ 7
submandibular s A S::;?.Z':";i';h L)) ,/
and sublingual salivary ::’;re;z?;‘;" L 7 i
glands, lacrimal glands i o
and glands of nose g L ' ! To stapedius
Submandibular Chorda tympani | "-F-':"mums
pa late Sibtingat ganglion r}erve | [ —
& gland ™ _‘_'__,:m:.:.f?-\?:“_‘_;_._\ I
X Genera!sensory . g SN
: sensation from skin of @’TJ i =
exTernoIhocoushc meatus, @eda il :__q\:\\ Lb Styomasioa
tympanic membrane anc R = \
pOSTerlOFTO eqr muscles | oo nul.:!—";/lf . = \\ ~Tao skin of
// = extemal ear
Assoc._ Prof. Dr. KagokporiChayabulakul o4 e s 89 (with vagus)

usitu facial nerve fivain preganglionicioarasympathetic fibers w167 1ag
asata 'l €9 2 gangliciis'Aa pterygopaiatine ganglion uag submandibular
ganglion Tagazyioreganglionic fibers K1uUn1Y greater petrosal nerve uag ‘1l
synapse 19 pterygopalatine ganglion w&gann synapse A pterygopalatine
ganglion uaya«1u postganglionic arasympathetic fibers "l lacrimal gland
(vinWiinnswarine), nasal cavity (insuaviianlu nasal cavity) 14l% hard
palate (vial small saliva 7 haid palate :Jm'mmaanm) f7U preganglionic
fibers aw1inl1lde subamarigibular ganglion azinaanaune chorda tympani
ud?'ld synapse fu submandibular ganglion anatiude 1w fibers 1l

submandibular gland V&g sublingual gland vinlvifimsudvinaiaaanunanniig
2 glands il fi

MNUFERY parasympathetlc fibers Mishanduuaueaay facial nerve vis 3
wauy uausnilatiaun synapse 7 submandibular ganglion Wil
submandibular gland wag sublingual gland vinlvifimsudsthaeaanin uazdn
wausnilelal synapse pterygopalatine ganglion uah 1w postganglionic fibers
1all@89 lacrimal gland Lﬁa‘lmmsuaammaanm funausni 3 anm"LﬂLam
small salivatory gland Tifimsudatharaviwanuuds uay iwnausauuaznas
afianmaluTwseayndanauaanunaia facial nerve ugdl 2 uaug usndoann
synapse ual uanaaniilu 3 uaug



FACIEAL NERVE

Corcportranna 7
corivancwl laey

Functional |Motor that supply/receive sensory from

component
SVE Supply facial expression and stapedius m.

GVE To submandibular g.g. and pterygopalatine g.g. from superior
salivatory nucleus

SVA Taste bud from anterior 2/3 of t2nque (chordatympani) to nu.
of tractus solitarius

GVA From mucous membrane of mestoid air cell
GSA From external ear (external su-face of tympanic membrane)
Assoc. Profl. Or. Kanokpom Chayaburakul 20_ 90

3
L=

a1519&51 functional component 2as facial nerve fisiad

\ilu SVE w3a special visceraieite erent wnglldaanaruda facial expressuon
ey stapedius muscle (19" muamaimu Faia_wranchial arch 1ilu viscera
LA3uuN31n branchial arch Suiilu special viacera afferent

\lu GVE w3a generatvisceral efferent L¥i51%1i1 preganglionic
parasympathetic fiters a1n superior salivatory nucleus "lidv pterygopalatine
ganglion 9111y stbmandibular gangiion st

\lu SVA fa special visceral afferent sFenAidiy special sense 3NN
anterior 2/3 2av tongue Tag®IUYI9 chorda tympani ‘L nucleus of tractus

solitarius tflu special sense Taiilu special visceral afferent ins1¢tuinéaia
vilu viscera

\ilu GVA iilu general visceral efferent tws1¢1in general sensation ann
mucous membrane a1 mastoid air cell 11l

vu GSA wwsziin general sensation a1n external surface of the tympanic
membrane "1

90



Fa@iAlL NUCLEUS

divided info 2 groups;
Dorsolateral nucleus controls the

lower part of face (ipsilateral
side)

2. Ventromedial nucleus controls
the upper part of face ; eyes and
forehead (ipsilateral).

(@)

—

Muscle Lesion at CNS Lesion at PNS
weakness

Only upper face  Ventromedial nu. X

Only lower face Dordolateral nu. X

Both upper and X Faa.! nerve
lower face

Assoc. Prol. Dr. Kanokporm Citayabasakul xae

]
[ =l

Facial nerve 1a'luuadtiaaonaiuiila facial’'expression 2a92i9Ld e Aufui
facial nerve ffuaany?

Tunguuay fagial fiucieus fuldusisadrniilu 2 naulnei 9 fa dorsolateral
(Iateral) n3a DL nucleus fiu ventromedial (medial) nucleus %3a VM groups
d72u ventromeaial group ay faciarnucleus azllmuaunauiiianig upper
part 229 faceuavdiniiu arunas-dorsolateral group uav facial nucleus gl
AIUANMIY, Jower part a9 face aavdniiu mm‘mnmunumaonmmuaum
maﬂmmuam'l?i“lumswaw / forbicularis oculi muscle) LRLANAD (frontalis
muscle) dulil (Lﬂuna"u ﬁa*ﬂnuuwaa‘luummnnu) mumwaanmmﬁa
TunihAanauliie m'l?j.,..lﬂ'l‘muﬂ'lﬂ (orbicularis oris muscle) wazAshN
(zygomatlcus musciz) fatiusnay ‘hmmuLuammu'tumsmsnmsm\numaov
adlanmih&iuuy wazdiuavleaignasiavin action aavnautilatnanil
Wiagnisvinouzadusaia

dfinsidamnaiaadudu facial nerve AazvinlvilAnauwiauadnaiuila
usgavdni (facial expression muscle) Bend paralysis uav facial expression
muscle TaLRaAufitie lesion i wed&euned facial nucleus Liluinvau
1atinan fnsidamaiiadudu corticobulbar tract Aifly lesion war upper
motor neuron lesion AanaagvinBinauiianaaedninbitdawafonuals us
a1n153gUsn)AURLEIIAY lesion

a'sﬂmstﬁummLa“mmsmaoﬂu"Lm"ﬁa iensidaniaavue facial nucleus
laavunaudy facial nerve mamnﬂumﬂaﬂmmmu lower motor neuron
lesion wiaanaaztdanavl corticobular tract Aauviazlyf fibers 19 facial



nucleus M51138A71 LAa lesion Luu upper motor neuron lesion A1UAIT AV

]
1

graulaundlrnannisaduiianag lower face weakness Lam9I dnnstiavnan
dorsolateral nucleus M“saﬁmstﬁnmuﬁ corticobulbar Tu central nervous
system uavdraulausiaainisnaiutiianay facial muscle weakness Vivain
waa9IN fnsLdavinedi facial nerve wsa peripheral nervous system

weiTnazlinuannisnaluiila upper facial muscle weakness SN Nl
LW3YE upper facial muscle ‘1631 fiber 1131a corticobulbar tract 319 2 219
vinlu

vinlvidifia lesion vitilu upper motor neuron lesion 29latanieazbilsng
a1A3 upper facial weakness dniaefulviiules

uanduanazinnsidavnadi dorsolateral nucleus N laanania Taavintu
densdliiiindueininn

S



Fucwl rrolot
cortex
midline
1
]
i wihagdudinma
Cortiqo-bulbar tract . ", il b
) ID¥E AMUANATINY
! fwivylesion S
' AN
: A Central seven
v v — Upper motor neuron lesion
[ o\e ace
]
i s
E Cranial nerve ’ N\
i nudlei VII RS ' i |
! Hunazludina \ Jizassn N
Cortico bulbar Tract s $n aidvary \ "3*3‘?@@
I i > * Fagia!
+ aslifibers v cross uaziicross lesion > fucleus
g upper face STy,
o a:lifibers i cross aghaidivs Tuis &
lower face Lower motor neuron lesion
Stapedius muscle weak - hyperacousia
Assoc Prol. Dr. Kanokporn Chayaburakul o - wy _

Diagram nsainafaviaainisaiuauaay) corticobulbar tract mvm"m
fibers ‘If"ltl“}n'lﬂvlﬂﬂ”’F}.‘Jﬂﬂ"ﬂllﬁﬂﬂﬂ"ﬂ 2w (upper face muscle) Wosa92i1e
f7u fibers m::v"ln_lﬂwmnnmutuaum"sﬂm (lower face muscle) azanan
corticobulbar'tract A infanseznuatgidmviniiu

du diagram mom‘mmmammsmﬂmmlao facial expression muscle
a5l A Wianasaaunsrasnsiniaugaduin (facial expression) LRWIZATY
nang iwse Lﬁmm‘né’umz' anvidiu upper motor neuron lesion FuASYAY

mmﬁumr..nmuaumaaw wWiadansi@uvnavi dorsolateral nucleus Maslw
fibers Mtae9 lower facesiulag

&luiﬂ B Lﬂﬂﬂ'l‘i" m"<n|aanmuLuaLLamaﬁumm*ﬁnstwvtﬂumstﬁr_|vntmaa

facial nerve *ﬁoamﬁu lower motor neuron lesion sulaldunna uiiianin
AAULLSY

uanaail 61 facial nerve W@amadousisiug araazvinlu branch A&
ﬂmmua stapedius muscle tinA1sEaULTIAIL donautiia stapedius muscle
uavmuummﬂammmmwamam ’tunsmmammmemaqumu”l,ﬂ \ia
nauiila stapedius muscle Lanmﬂwnnmmuammnammmmwamam
Wanay auladeldduiavdonnninlagd Banainiswuuiiin hyperacousia



Taste Sensation -

mww\»
N
A

prstare
rractal
nucleus

\—\4 .‘_"Xw “
C. Gustatary cortcal sree In
right hemlsphere

Gustatory hyas

Guatanvy nerve
o o0rr
g}

Groraculyie ipnginn

T epithelium

== Narew bl

11R Gustatory System 75U tastewinunng Facial Nerve

Facial nerve flovinmiinisis K260 grumivaavdu (anterior 2/3 1avéu)
anLIu circumvallate pagiiae alisusaviiaue Tggaesnilugl V shape ase
3286123¥UIN anterior 2/3 A posterior 1/3@adau) Tnar1UNIY chorda
tympani ag'lil synapse 7 g,enlculate ganglion Aau wadYay fibers a1 de
brainstem fia synagse W tractus solitaiy. riucleus ud2u fibers 1ilu
secondary taste fihers cross Wgoasafinainulyl synapse Au neurons fviau
n VPM (ventral posterior medial nucicus) uav thalamus uas fibers ‘maanznn
thalamus tfuagae'lle primary gustatory area iiaulanazasssznGn lasu
prlmary gustatory area (Brodrharin area 43) aav cerebral cortex atuation
guviilu inferior part uav posicentral gyrus waa inferior part ua9 area 3,2,1
289 parietal lobe wagsn'lUfveu inferior part uav parietal lobe aaumaﬂmua
lateral sulcus »3a lateral fissure

uanannil taste sensation foyusaGikIuUNY glossopharyngeal nerve @asu
58216 1A posterior 1/3 22981 warfasusHINAEIUNIY vagus nerve a5y
s82AN1AN soft palate and epiglotis inuNaIaLAUAY

AvIUNNsTUsH2NEATINAN 3 Ll§uRa chorda tympani €ouana nerve 7
glossopharyngeal nerve wae vagus nerve 121N

g3



5 \x
Taste Sensation i - } g ‘\\
Cerebral

cortex Thalamus
Gustaion =
Midline radiation = = ]
: e _/
Area 43
) Vemral =
Gustatory area, g ¥ W
Cerebral cortex Y, .
t “ B Marvis rturmadies
] g /
! ! ﬁ Y Ganicdate ganglion
N X Faciai norve
VPM of e 2 =
thalamus | ke (e S

Vagus nerve

] inlenor (nodose) ganglion

Solitary tr. f%”n ‘4§
78 8%, BN
N

Solitary nu. J, Gonicdzilte,

- Petr_sal
(upper part) & v ﬁ Taste
Wodose qq. -
Aszoc Prof Dr. Kanukparn Chayaburakul ""gg (.'N Vi, IX’ X) 94

Taste sensation Vi3l 1 biTnags AN 19 chorda tympani uav facial
nerve ua?'li synapsz i neuron dnsniiaeniculate ganglion

voa . " = & |
wagaTurIU giossanharyngeal nerve aglal synapse 7 neuron fILsn
infeiror ganglioh wZa petrosal ganglion nau

wagafusnt vagus nerve aglil synapse f U neuron fusni |nfer|or ganglion
wiiaudu weifain nodose gangiion way \fia taste sensation M¥UN1AA nAn
nerve waanlu brainstem xaragllsiusuilu tract da solitary tract w5a
tractus solitatrius ua?lilsviia pse Al solltary nucleus Magraulinie dorsal
surface u medulla & i0aq Wa synapse il solitary nucleus dfatflu neuron
fI7l 2 Bousanuas 2479 fibers nanzna'lldonsefuznn aaredlu secondary
taste fibers "1l synapse fiu ventromedial nucleus w%a VPM 229 Thalamus 7
\flu neuron 191 3 wavaniiuAagli fibers 1l primary gustatory area 1u
cerebral cortex sia'll Wia'ld wilanainfusaanaazlsiainun innmiasualuuy



?—_ % & 1. Ventral spino-

thalamic tract

2. Lateral spino-
thalamic tract

3. Spinotectal tract

Ventraltrigemino
- thalamic tract

Assoc. Prof. Dr. Kanokporn Chayaburakul iy 95

gavsinunivaay medial lemniscus wagsinunuy ventral trigeminothalamic tract
LagsnUnleuay secondary tasiz fiber

dniusumivaay secoridaly taste fibers aantienn sohtary nucleus wal g
71’1\'1matm1\1mu dorsal cartnas medial lemniscus aaui medial lemniscus
am/l medulla u,mmm °omc.totop|c pattern aav medlal lemniscus wa13gnul A
Aunu arm, T Aunucsurik waey L mmu lemivar Asi secondary taste
sensation "l,ﬂ'nor. Qe lusinumiviimsaaudsweuas medial lemniscus
(medial lemniscus luuﬁ‘m ug 123swMIaan) uay taste sensation A5y
sEMHNANNATEY AT secondarystaste fiber mnamaumtmuauna“aamn
Auwadiu pattern aav mediailerriniscus

\ia medial lemniscus uauasTawwIs I secondary taste fibers ﬂﬂ\?ﬂ\']'l'!\‘lﬂ'mtl
sumivimsasiludswemsiaudun uagliin medial lemniscus astlanu .
sinumivllanels siunisuay secondary taste fibers fiagvsa Tusunisif
ANUFUNUSUUULAN

Tunwiimodaramivaas medial lemniscus azdingu fibers 3 nan duWugat)
uay'liin medial lemniscus asul@susiumiolilaa'ls sumiouas nau fibers
3 inaavidsyaaulilele ventral spinothalamic tract, anterior spinothalamic
tract uas spinotectal tracts fiazanasludumisvidius Auuanllsang i
Indanawvuas medial lemniscus aldnuaindivihauldainels 3 tnaailAde
agidaiavivuay medial lemniscus Ll&ua AEUKWUYIAaY ventral
trigeminothalamic tract asssasasiasznitg medulla fiu pons wanagldagsuuy
sia medial lemniscus ualAdu Aflvatnivsuuumnia dorssal 4 medial

95
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Primary
o Vet postemmiedial VP gustatory area

“ nnciyis o thaianus

Scapory cotn st bedny

By 520 Emotion
= Lstwral bvpoihialasse arisn
Anrykialy Memory T

T

%, # 1'0NG0e st ares ipatabeacinal i Seus T Lateral
: Tt v hypothalamic
s

% 4

Pontine taste area

AMwilaguany gustatory pathway, (Wasusanditn kWl 1INe chorda tympani
) synapse 1 solitary nucleus-taatvitilu secondary taste flbers) FEUITINY
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CRANIAL NERVES Il AND IV COME OUT OF WHICH
OF THE FOLLOWING STRUCTURE?

Medulla

Pons

Midbrain
Cerebellum
Cerebral cortex

ral L= s
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WHERE IS THE TRIGEMINAL NERVE COME
OUT OF WHICH OF THE FOLLOWING
STRUCTURE?

A.

TSR B C2

Medulla
Pons
Midbrain
Cerebellum
Spinal cord
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WHICH CRANIAL NERVE CARRIES
PREGANLIONIC FIBER OF EDINGER
WESPHAL NUCLEUS?

1l
\
X
. VI
IX

moo®»
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WHICH CRANIAL NERVE EXITS THROUGH
THE BRAINSTEM AT THE DORSAL SURFACE
AND BELOW THE INFERIOR COLLICULUS?

IV
v

1l
. Vi
XI

mo N>
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A PATIENT WITH RT. HEMIPLEGIAAND LT.
MEDIAL STRABISMUS OCCUR, WHICH OF THE
FOLLOW STRUCTURE WOULD BE THE MOST
LIKELY LESION OF THIS CASE?

Rt. upper part of midbrain
Lt. lower part of midbrain
Rt. upper part of pons

Lt. lower part of pons

Lt. upper part of medulla

S NGNS =
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THE MESENCEPHALIC NUCLEUS CONTROLS
WHICH OF THE SENSORY MODALITY?

Taste

Find touch

Gross tuch

Pain and temperature
Proprioception

mo o0 ® >
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