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Muc tieu hoc tap

1. M0 ta bang hinh vé& su sap x&p dai thé clia trung ndo, cdu ndo, hanh
ndo va ti€u n3o.

2. Trinh bay hinh anh va chu thich thi€t d6 cat ngang trung ndo (ngang
muc [6i nao trén hodc dudi)

3. Trinh bay hinh anh va chu thich thiét do cat ngang cau ndo (ngang
muc cau cao hoac cau nao thap).

4, Trinh bay hinh anh va chu thich thiét d6 cat ngang hanh ndo gitra.

5. Trinh bay hinh anh thi€t d6 dung ngang than ndo mo ta lién quan cac
nhan cua than nao vdi cac bo dan truyén di Ién xubng ngang qua than
nao (tach 3 thiét do lién quan cac nhan & trung nao, cau nao, hanh nao)
va giai thich cac mai lién quan nay.

6. Xac dinh dugc cac cau trdc than nao trén hinh anh hoc CT va MRI nao
7. Danh dau ving ton thucng trong hdi chiing Weber, Benedikt, Parinaud,
Miller — Gubler, khda trong, va Wallenberg va giai thich biéu hién 1dm sang
cua cac hoi chirng nay



Giai phau than néo

C6 ba phan chinh bén ngoai ctia than nio:

1. hanh tdy (medulla oblongata),
2. cau nao (pon) cung voi tieu nao(cerebellum),
3. nao gitra (trung nao) (midbrain (mesencephalon).



Ba phan chia theo chiéu doc bén trong cua than nao la:

1. Mai (tectum) (chu yéu & nao gilra),
2. Chom nao (tegmentum),
3. Nén hay day cau nao.

Vi du nhu’ cdu ndo cd thé dugc bao gdm modt chdm cau
nao G lung va mot day cau nao & bung(dorsal pontine
tegmentum and a ventral basis pontis).



Cranial nerves:

Olfactory (I CN)
(attachments)

Optic nerve (11 CN)

Cuong dai nao

Cerebral crus N E \ b . : ' 2 Oculomotor (lIl CN)
Interpeduncular - 3
HO lien cuong

Basilar sulcus

Trochlear (IV CN)

Trigeminal
(V CN)

Motor root
Sensory root

Abducens (VI CN)
Facial (VII CN)

Basilar pons —

D ay cau nao X);\. _‘_ Vestibulocochlear
Pontomedullary sulcus - (Vill CN)
Pyramid ' Glossopharyngeal (IX CN)
Preolivary sulcus Vagus (X CN)
Olive

Accessory (Xl CN)

Postolivary suicus
Anterior median fissure

Khe truoc gilda

Hypoglossal (Xl CN)

Mat truoc than nao (bung)




Habenula

N. dbi thi
Pineal body

Tuyén tung

Pulvinar

—ZMedial geniculate body
Lateral geniculate body

Superior colliculus

LOI NGO inferior colliculus
Trochlear (IV) nerve

Pretectum

7ién mai

Superior cerebellar

peduncle
Middle ceraebellar Medial eminence
pegUnCYs f Facial colliculus

Cuéng
l"/'é‘Z/ n 50 Superior fovea
inferior cerebellar peduncle

)
Vestibular area < :
\ Y

Stria medullaris

Acoustic tubercie
Lateral recess

Inferior fovea Hypoglossal trigone

) Vagal trigone
Median suicus o 9

Go Chém/ Cuneate tubercle

Go thon Gracile tubercle

Posterior median
sulcus

Obex

Mat sau than nao(lung)




Nao giira- mat bung

0 Cotlon cac soi di
Xuong (crus cerebri or
basis pedunculi): cudng
n&o), ca hai bén, phan
cach b&i cho [6m goi
ho lien cudng
(interpeduncular fossa).

2  Than kinh nho ra ttr
nao gitba(mot):

Occulomotor (3rd): tUr mat trong cua cudng nao(crus cerebri)



Nao gitra mat lung

O Bon uloilén roé rét:

Hal superior colliculi: lien hé
phan xa thi giac (visual reflexes).

Hal inferior colliculi: tao thanh
moét phan dwdng thinh giac.

O  Thankinh nho ra tie n&o
gitra (mot).

Trochlear (4%): ngay phan dudi
dén inferior colliculus

(Than kinh so duy nhat nho ra tir méat
Itrng than nao)




Cau nao

> Tiép theo hanh nao, ngan cach ranh hanh cau.
> Phia trén, ngan cach vdi cudng nao bdi ranh cau cuong.
> Dac trung cau ndo tao thanh hai cudng tiéu ndo gilra
> Mat trudc cau nao co ranh nén chia dong mach nén,
hai bén co than kinh V.

> Ranh hanh cau la noi xuat phat cac day than kinh VI,
VII, VIII.



Cau N80 — mit bung

O RAanh nén:

Chia cau n&o thanh 2 nira,
chiém gilr bo'i déng mach
nén.
&;
N § g
0 Céc soi catngang cau | Eeall CTIE C2Fs
(pontocerebellar): N L D
Bat nguon tir nhan cau, qua
dwc‘)’ng gilra, xuyén qua
cuong tleu nao glwa doi bén
vao ban cau tiéu ndo doi bén




Céac day tk nho ra tee cau (4 day):

- Trigeminal (5™). tr gilra bung bén
cau, bang 2 ré; ré van dong trong nho
va cam giac bén lén

- Abducent (61): ttr rénh gitra cau va
thap.

- Facial (7™) & vestibulocochlear (8™):
& goc cau tiéu ndo (junction between
medulla, pons & cerebellum). Ca?2
day nho ra ban? 2 ré: tw trong ra bén:
motor root of 7™, sensory root of 7t
vfesttlhbular part of 8t & cochlear part
of 8




Cau nd0 — mat lung

Phan chia tr hanh tay boi
dwdng ao di qua gitra bo
sau cuong tieu nao gitra

Trén ca 2 bén, ranh chia
lam 2 phan (tw trong ra
bén):

= MO gitra(Medial eminence)
& 161 mat(facial colliculus):
de |én abducent nucleus.

- \ung tién dinh(Vestibular

area). de lén vestibular ,
nuclei. Sau khi l4y di cerebellum




Hanh tiy — mat bung

Ranh bung gitra:

Tiép tuc ranh bung gitra tdy
song

Chia hanh tuy thanh 2 nira
Phan thap duoc che bdi phan
Ion cac soi bo thap chéo
(corticospinal) (75%-90%).

Bo thap(Pyramid):

Nho cao, ndm c& 2 bén ranh
bung gitra, bé vo gai
(corticospinal tract)




Olive:

Nho [én, ndm bén ngoai bo
thap. Tao nhan olive dwoi
(Inferior olivary nucleus) quan
trong trong kiém soat van
dong.

Day tk nho ra tww hanh
(4 day):.

- Hypoglossal (12"): tir ranh
gitra pyramid & olive

- Glossopharyngeal (9t),
vagus (10") & cranial part of

accessory (11%"): tirrénh
Itrng bén dén olive

u’ ; l . \, ra oot of




Hanh tay — mat lung

Su’ khac biét gitta medulla "mad ra” va "dong” la gi?
Hanh tuy md d muc nao that 4, tao an tuong vé mot khoang
mao, hanh tuy dong la dudi nao that 4.

= D
-

Crbral aqueduct




HO: 6r)g trung tam. (Hanh tdy déng)

Bao gom: CLOSED MEDULLA
Ranh lwng gitra: chia hanh
tuy dong thanh 2 nira.

Bo thon(Fasciculus gracilis): 2
bén ranh lwng gitra.

Cu thon(Gracile tubercle): phan
nho Ién cua phan trén bo thon, vi
tri nhan thon

BO chém (Fasciculus cuneatus):
ca 2 bén bo thon

Cu chém(Cuneate tubercle): p
nho |1én gay ra b&i phan trén bo
chém, vi tri nhan chém

b R5nh lung bén N\
ha o

"\ \
Fascicu lus cuneatus AR



(Hanh tay mé)

Ho: 4t ventricle

Ca hai bén, ranh vom vong
xuong hinh chtr V chia ra
ba phan( tr trong ra ngoai) B

Pulvinar
N
&
o y « 5
Superior brachium
\
“|',.——" = s -~
N -+
ferior brachium y Latera €
& 3 3 ;
s - chlea
5 : :
¥ A « $

OPEN MEDULLA

Hypoglossal triangle: chéng Ién
hypoglossal nucleus.

Vagal triangle: chong 1én dorsal
vagal nucleus.

Vestibular area: chong lén
vestibular nuclei.

Cho thay sau khi lay di tiéu néo




So do cac vi tri' cat ngang than néo

Nucleus gracilis

/  Nucleus cuneatus
. . f »
LA 7\, Dorsal spinocerebellar tract
£ \)
X

st Spinal nucleus of V

[ W
N/ Spinothalamic tract

/| " Ventral horn of C1

" Decussation of pyramids

B. Closed medulla




Fourth ventricle

Vestibular nucle |

Infenor cerebellar peduncle
Vill ,

Ambiguus nucleus

Inferior olivary nucleus

Medial longitudinal fasciculus
Hypoglossal nucleus
- Dorsal motor nucleus of X

\ .~ Solitary nucleus and tract

AN\ X
~ )/', // -
-.\. , A “ \
q CA
»

\
\
o

.

\/| > Cochlear nuclei

\\
M
-

AR Descending spinal tract of V
X (and IX)
Medial lemniscus

X

¥/

-

Pyramid (corticospinal tract)

C. Open medulla




Fourth ventricle

Pontine reticular
formation

Descending spinal -
tract and nucleus of V

Superior
olivary nucious

Maedial lemniscus

Vi
D. Lower pons; level of nerves VI and VI

Dentate nucleus

Cerebellum
(cut section)

Superior cerebellar
peduncie

Vermis

Facial colliculus

Nucieus of nerve Vi

Nucleus of nerve Vi




Cerebellar
hemisphere
(Cut section)

Medial longitudinal
fasciculus

Spinothalamic 4
tract

Medal lemniscus

Corticospinal tract

E. Middle pons; level of nerve V

Vermis

Superior cerebellar peduncie

\_\ .~ Fourth ventricle

.~ Main sensory nucleus ol V

— L Motor nucleus of V




infenor colliculus

\ ~_-Trochlear nerve

Nucieus of nerve IV

Superior cerebellar peduncie
Medial lemniscus

™ Basis pontis

F. Pons/midbrain; level of nucleus VI




Superior colliculus
’Medlal lemniscus

Medial geniculate body

Red nucleus

Temporopontine tract 7

N/ W Al // ~ Substantia nigra
Corticospinal tract A WA \ : 1 Gerebral peduncle

™ Crus cerebr

Frontoponting tract ~ ="

G. Upper midbrain; level of nerve |I




Cau truc than nao theo chiéu doc

[:::} Roof
Plate

1. Mai (Roof Plate)
2. Chom nao(Tegmentum)
3. Phan nén, day (Basal Portion)

Basal
Portion




Midbrain




Mai va chom nao
(Tectum and Tegmentum)



Tectum

Tegmentum

N

\\\
\&

Crus \.\\

m Mai (Tectum)
B Ving phia sau dén néo that
B Chi wu thé & nio gitra (midbrain)
mSuperior and inferior colliculi (“tectal plate™)




Tectal Plate
(tam mai)

Cingulate Gyrus

Corp. Call
‘Sept. .
Pell.
EM. / Thal.
Hypoth. :
Midbr
Pons
v
Cerebellum

Medul




Mai (Roof Plate, Tectum)

Midbrain (nao gitia)
Superior Colliculus. thi giac
Inferior Colliculus: thinh giac
Closed Medulla (hanh nao dong)

Nucleus Gracilis et Cuneatus:
(xuc giac tinh vi)

cf. Cerebelum (tiéu ndo): thang bang

Cf: Corticopontine Fiber



m Chom nao (Tegmentum)

B ving trwdc dén ndo that

+ This is the embryologically oldest areas of the brainstem
+ Area anterior to the tegmentum “added on” during development

(vung phéi c6 nhét cda thén ndo)




Chom nao (Tegmentum)

Nhan day so

Precerebellar Nuclei (n. trudc tiéu n&o)

Reticular Formation (hé |udi)

Bo

duong di /én vo (Ascending Cortical Pathway)
duong vong tiéu ndo (Cerebellar Circuits)

bo di xuong (Descending Tract)
bo ghép (Composite Bundle)

Composite Bundle:

Medlal Longitudinal Fasciculus (MLF)
Dorsal Longitudinal Fasciculus (DLF),
Central Tegmental Tract




v ' &
o ' B ? ',': i - \ §
Edngee-Wesphal nucheus J i » I't‘ ! “'\( .w‘l \ ""‘4 \ Had|a[|0ns
I\ ' \\' v‘,‘ .'-~

) {0 oerebral
") cortx

o s Auditory
Visual impulses A impulses

Reticular formation ; —Descending

motor projections
Ascending general sensory—— 10 pinalcord
racts (touch, pain, temperature)

Nhan day so Thé UG




Intermnal
capsule
VP thalamus -

Fig. 8.15 The spinothalamic tract system.
The central pathways for pain, temperature, touch and
pressure are illustrated




Cac nhan than nao

m Ch0 yéu nhan chat dan truyén than kinh

m Thé lwéi (khong that sy la “nhan” nhwng hoat
déng gibng mot nhdm nhan)

m Nhan phdi hop cac day so




Sap xép cac nhan déy so trong than ndo

SSA GSA VA GSE SVE GVE

Motor Column
1. GSE
2. SVE (Sgi ly tam)
3. GVE

Sensory Column
4. VA (GVA & SVA)

5. GSA (Gm gidc ndi tang) ‘g
6. SSA  (Cém gidc bén thé) ‘ Hl :{I:
18]




Nhan van dong day so

1. GSE

I, 1V, VI, XII
2. SVE

V, VII,

IX, X, XI
3. GVE

I1I, VII, IX, X




General Somatic Efferent Nuclei (GSE)
(vén déng ban thé téng quat)

Hypoglossal Nucleus XII
Abducens Nucleus \VA|
Trochlear Nucleus IV

Oculomotor Nucleus I11




Special Visceral Efferent Nuclei (SVE)
(van dong noi tang chuyén biét)

Nucleus Ambiguus IX, X, XI
Facial Motor Nucleus VII
Trigeminal Motor Nucleus V

Special visceral efferent (SVE) refers to efferent nerves that provide motor innervations
to the muscles of the pharyngeal arches in humans.

Some sources prefer the term "branchiomotor’, or "branchial efferent”. The only
nerves containing SVE fibers are cranial nerves: the trigeminal nerve (V), the facial
nerve (VII), the glossopharyngeal nerve (IX), the vagus nerve (X) and the accessory
nerve (XI)



https://en.wikipedia.org/wiki/Efferent_nerves
https://en.wikipedia.org/wiki/Pharyngeal_arches
https://en.wikipedia.org/wiki/Cranial_nerve
https://en.wikipedia.org/wiki/Trigeminal_nerve
https://en.wikipedia.org/wiki/Facial_nerve
https://en.wikipedia.org/wiki/Glossopharyngeal_nerve
https://en.wikipedia.org/wiki/Vagus_nerve
https://en.wikipedia.org/wiki/Accessory_nerve

General Visceral Efferent Nuclei (GVE)
(Van dong noi tang tong guat)

Dorsal Motor Nucleus of Vagus X
Inferior Salivatory Nucleus IX
Superior Salivatory Nucleus VII

Edinger-Westphal Nucleus I11




Nhan cam giac day so

1. VA
GVA --- IX, X
SVA --- VII, IX, X

2. GSA
V, VII, IX, X

3. SSA
Vllic, VIIIv

Visceral Afferent Nuclei (VA)
General Somatic Afferent Nuclei (GSA)
Special Somatic Afferent Nuclei (SSA)




General Somatic Affe’rent Nuclei (GSA)
(cam giac ban thé tong quat)

Trigeminal Sensory Nucleus 'V, VII, IX, X

Mesencephalic Tract Nucleus

Principal (Main) Sensory Nucleus
Spinal Tract Nucleus




Visceral Afferent Nuclei (VA)
(cam giac noi tang)

Nucleus Tractus Solitarius VII, IX, X
General Visceral Afferent (GVA)

Special Visceral Afferent (SVA): Taste(vi giac)

Gustatory Nucleus




Special Somatic Afferent Nuclei (SSA)
(cam giac ban thé chuyén biét)

Cochlear Nucleus VIIIc

Dorsal Cochlear Nucleus

Ventral Cochlear Nucleus

Vestibular Nucleus \VARNAY;

Medial Vestibular Nucleus
Lateral Vestibular Nucleus
Superior Vestibular Nucleus
Inferior Vestibular Nucleus




Midbrain:

Contains centers associated with:

auditory reflexes
visual reflexes
y pupillary reflexes




Pon:

Contains centers associated with:

mastication

.' W "
- a@[ eye movements
’ - \

facial expression
blinking
salivation
equilibrium

- '\ .-i :
‘ audition




Medulla oblongata:

Contains centers associated with:

equilibrium

t' W
b ;Qg’ audition
‘ : . deglutition

coughing

vomiting

salivation

tongue movements
respiration
circulation




Nhan trudc ti€u ndo
(Precerebellar Nuclei)

1. Red Nucleus

2. Vestibular Nucleus
3. Inferior Olivary
Nucleus

4. Perhypoglossal
Nuclei

5. Accessory
Cuneate Nucleus




Thé IuGi
(Reticular Formation)

A. Raphe Nuclei

B. Central
Nuclear Group

C. Lateral
Nuclear Group




Nhan Raphe

m Té bao doc theo dwdng gitra trung tam than néo
m Nhiéu nhan
m Phan dudi
B phong chiéu dén tay song va phan khéac than nio
m Phan dau

B phong chiéu dén nhiéu vung vo



Serotonin system
Basal ganglia
Neocortex :

Hypothalamus

Temporal lobe

Raphe nuclei

o

Thalamus

Cerebellum




Brainstem

Midbrain

Ascending spmothalamlc tract

Medulia

Qi

¥
R

Thalamus

Periaqueductal grey (PAG)

Rostral ventral medulla
(RVM)

Dorsal root ganglion (ORG)

NG

Dorsal horn

Intermediate zone

Ventral horn




SOMATOSENSORY
CORTEX -

Locus coeruleus

Inhibit
ascending Facilitate
pain MIDBRAIN B Z Periaqueductal descending
transmission ,  gray matter pain modulation

Acetaminophen . ‘ Antiepileptics
NSAIDs _ /)

«=Gabapentinoids
=Natchannel

Lidocaine
Capsaicin = o i agents
Menthol o A Antidepressants
Opioids

L e : «TCASs
Cannapmonds MEDULLA — — =SNRIs
Ketamine

{ Rl Cannabinoids

o A wventral Ketamine
. AN | == medulla

Dorsal root

Dorsal horn
\_‘ ganglion

SPINAL
CORD |

Nociception




Nhan Raphe

m Nhan serotonin chinh
m M6t phan hé Iwdi
m Moi quan hé hd twong phirc tap véi nhiéu ving
m Dwong di Ién lién hé nhiéu hién twong hanh vi
than kinh
B Mood(khi s&c)
B Sleep(giac ngu)
B Feeding/satiety(dn ubngl/cam giac no né)
m Duwdng di xuong diéu hoa chirc nang tay song
B Pain(dau)



Nhan luc (Locus Ceruleus)

m Nhan norepinephrine chinh
m Thanh lwng ctia phan dau cau nio
m Phéng chiéu dén

B Spinal cord

B Brain Stem
B Cortex



|_ocus Ceruleus

m Chtre nang
B Arousal (thtre tinh)

B Modulation of stress responses (diéu hoa dap ng
stress)
mLién ket
BDepression(tram cam)
mAnxiety(lo au)

BPost-traumatic stress disorder (roi loan stress sau
chan thwong)



Liém den (Substantia Nigra)

m M6t trong so it trung tAm dopamine chinh
m Phéng chiéu t&i hach nén
m Chtre nang

B diéu chinh van dong
m Vai tro chl yéu trong Parkinson’s Disease
m Khong lién hé triéu chirng tam than



Phan nén (Basilar Portion)



Descenaing
Pathway

o Pyramidal or




Cac soi di xuong tu’ vo nao

1. Corticospinal Tract (bo vo gai)
2. Corticobulbar Tract (bo vo hanh)
3. Corticopontocerebellar Fiber (sgi v ciu tiéu ndo)



Bon con dwong di qua than ndo



Bon con dwong 16m

Bo vo gai (Corticospinal tract)
B van dong xudng (Descending motor)
B6 gai doi thi (Spinothalamic tract)
B Dau/nhiét di Ien (Ascending pain/temperature)
Cét lwng/liém trong (Dorsal columns/Medial lemniscus)
B Cam giac ban thé va sau c6 y thire di 1én (Ascending
somatosensory and conscious proprioception)
B6 gai tiéu ndo(Spinocerebellar tracts)
B Cam giac sau khong y thire di Ieén (Ascending
unconscious proprioception)




Corticospinal tract

Dorsal Columns

™ Spinothalamic tract

Spinocerebellar tracts




Phan dudi hanh tuy - Caudal Medulla

Lateral Cuneate Nucleus

Corticospinal tract
Medial Lemniscus
B Spinothalamic tract

Spinocerebellar tracts




Phan mo hanh tuy - rostral Medulla

Corticospinal tract

Medial Lemniscus

B Spinothalamic tract

Spinocerebellar tracts




Cau nio......3 dwong ?

Corticospinal tract
Medial Lemniscus

2 Spinothalamic tract




Nao gitra....3 dwong ?

Corticospinal tract

Medial Lemniscus

)‘ B Spinothalamic tract



Descending Fibers: 1 W midbrain
Corticospinal :
Corticobulbar

trigeminal
nerve




Descending Fibers:
Corticospinal
Corticobulbar

medulla




Descending Fibers: 3o medulla:
Corticospinal Tract (SRl P SRR pyramid

medulla:
pyramidal decussation

cervical cord: lateral
corticospinal tract

Bat chéo bo thap

anterior corticospinal tract




Somatosensory Tracts
Primary somatosensory
cortex

Ventral postenor
nucleus of thalamus

Midbrain

—

\ N / Nuclei of the

_— Garsal columns

4

/ Medulla

s >
e T

4o

Dorsal columns

N (precise touch,
Spinothalamic = kinesthesia)
tract (pain,

temperature)

Y

Bo gai doi thi . | -
Spinal Cord ganglion




Post-central gyrus

Spinothalamic \\
tract T
Sensory

MIDBRAIN
Pathways

Modial
lfemniscus

\
Medial
lemniscus

?) MEDULLA

1. Dorsal column/
medial lemnsiscus:
discriminative
sonsation,

Dorsal
column
(f. gracilis) "

2. Spinothalamic
tract:
pain & temperature

~ Spinothalamic
tract

Bo cot sau-liem trong
Bo gai-doi thi




to thalamus: g Midbrain:

ventral ‘- Superior Colliculus
posterior B ™2

nucleus

Midbrain:
Inferior Colliculus

=W\

Liem trong

MEDIAL LEMNISCUS




T6 chire bén trong néo giira



Phan dudi ndo gitra(caudal)

Inferior colliculus

(thinh giac)

cerebral aqueduct

(Cong nao)

cerebral peduncles

(cubng nao)




Phan dudi nio gitra

Inferiorgee]lileBI¥E

Substantia
nigra

Melanin-containing cells that produce dopamine Project to the basal ganglia
(t€ bao chua melanin san xuat ra dopamine)



Phan dudi nio gitra

Inferiorgee]lileBI¥E

SISel | SRS [~ M peduncularis
(cerebral pet w5 P 2N 9 o o
(nén cuong)







Phan dudi nio gitra

LF
Bo doc gitra)




Phan dudi nio gitra

MLF

Dorsal raphe nucleus — projects serotonergic fibers to basal ganglia and
throughout cortex (nhén raphe lung cho soi serotonergic tdi hach nén va vo nio)



Phan dudi nio gitra

InferiorgeelileSIIIS
(thinh giac)
Mesencephalic

nucleus of V

(Tuong tu hachgil
ré sau nhung &

trong hé tkt e

(Nhén ddy V trung ndo, tuong tu’ hach ré sau(lung) nbung trong hé tktu)



Phan mo cla ndo gitra(rostral)

Superior co [[[esl[§E

(thi giac)

Substantia nigra



Medial geniculate body
(thé gdi trong: thinh gidc)



Phan mo clia ndo gilra

Ewperior brachivm  Latera

Inferior brochinm |I / IM"?"“ 1
f

Vision: thi giac

O Superior colliculus > Lateral

Lateral geniculate it
body Ithom

Q Inferior colliculus >
Medial geniculate
body




Phan md cla néo gitra

\= vy : :
= Superior co [[[esl[§E

Vision

— relay from cortex and cerebellum to spinal cord,
inferior olive, reticular formation, cerebellum. Controls arm movement

(n. do- chuyén tiép tur v, tiéu ndo dén tuy séng, olive dudi, thé Iudi, tiéu ndo)



Cac day so G nao gitra phan mo

Superior co [[[esl[§E

(thi giac)
Edinge
nucleu



Lam sang nao giiia

Periaqueductal gray matter Superior colliculus
) Medial lemniscus
Medial geniculate body
Lateral geniculate body «_ 7 /TS
4 J \ / )

S—4+— Red nucleus

Temporopontine tract ~ A // ™ Substantia nigra

Corticospinal tract ~ N W/ 4  Cerebral peduncle
2l > ™ Crus cerebn

Frontopontine tract ~

G. Upper midbrain; level of nerve 1l

Cac rdi loan phd bién nhat cda midbrain cha yéu la do tén
thueng mach mau cac nhanh cua dong mach nao sau nhung
cling c6 thé xuét phat tir cac khdi u ndm trong khu vuc cua
tuyén tung.



Anterior Cerebral Art Anterior
r ’ Communicating Artery
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Weber’'s Syndrome

Weber syndrome-occlusion of
perforating branch of posterior cerebral

Clinical features
| Ipsilateral

2.3 nerve palsy
2.Contralateral

a.hemiplegia

O Weber's syndrome: liét day III
cung bén, liét ngron van dong
cao doi bén

O Gian dong tu, mat px anh sang,
sup mi, mat lIéch xuéng dudi

Q Ton thugng mach mau anh
hudng cudng nao G vi tri 10i nao
trén (superior colliculus) va sgi
ré van nhan chung




Benedikt syndrome-occlusion of
perforating branch of posterior cerebral

Clinical features
| .Ipsilateral

a.3" nerve palsy
2.Contralateral

a.cerebellar ataxia




Benedikt’'s Syndrome

Q Trong hdi chitng Benedikt, bénh nhan cd biéu hién liét cung bén day I
cling nhu run chi bén d6i dién, cung vdi kha nang mat cam giac ban thé
dGi bén co thé.

0 RGi loan nay Ia két qua cua tén thuong mach mau anh hudng dén ré cla
day than kinh III va nhan do, bao gom cudng tiéu nao trén va cac phan
ti€p giap cua liém trong va co thé bo gai doi thi.

3 Run cé thé do ton thudng cudng tiéu ndo trén hodc cac sgi cta hach nén
di gan nhan do hodc tham chi cd thé gay ton thuang cho chinh nhan do.
Mt cam giac co thé do ton thuong liém trong va bo gai doi thi (medial
lemniscus and spinothalamic tracts)



Gaze Palsy (Parinaud’s Syndrome)

Q Liét chdm chu (gaze palsy) la két qua cia mot ton thugng mach mau
hodac mot khoi u tuyén tung va lién quan dén lung cla nao gilra, bao
gom vung tién mai va vung mép sau (pretectal area and region of
the posterior commissure.)

A Bénh nhan cd biéu hién liét nhin l1én, nhin doc chdm chu), rung giat
nhan cau co thé vdi nhin xuong, phan ly anh sang gan, dong tur I8n,
nang bat thuong clia mi mat trén va liét diéu tiét.

(The patient presents with an upward gaze paralysis vertical gaze),
possible nystagmus with downward gaze, light-near dissociation, large

pupil, abnormal elevation of the upper lid, and paralysis of
accommoadation.)



T6 chirc bén trong cau n&o



Cat ngang G 3 mUc

o facial nucleus (CN VII)

e middle cerebellar peduncle

Z
Pyramids =

e |ocus ceruleus (nhan luc)




4th \/entricle

NGi cau téi tiéu ndo
Restiform body (inf.
cerebellar peduncle)
Middle cerebellar peduncle

Medial lemniscus
Ascending 2"d order sensory
neurons

Descending upper motor neurons

(b6 xudng naron van dong trén)



Cac day so G cau thap

Middle Peduncle

CN VIII — Vestibular Nuclei
cam gidc don thuan = vi tri bén Thang bang



Cac day so G

3 cau thap

3 mu'c cao han

CN VI nucleus — Abducens
nerve

(Pua mét ra ngoai, ton thuong
nhiéu nhat, dai nhat)

CN VII nucleus — Facial nerve

(Co mat)



A N7

Cac day so G cau thap

Facial nerve

CN VII nucleus
(Co mat)




A N7

Cac day so G cau thap

CN VI nucleus — Abducens néerve

(Pua mat ra ngoai)



Cau nao gitra (Mid Pons)

4th \/entricle

Middle cerebellar
peduncle

=2

S

ey 2 o
Cac sgi xubng Corticospinal tract, (corticobulbar
tract, corticopontine fibers)




Cau nao giua (Mid Pons)

4th \Ventricle

Pontine nuclei in basis




Cau nao gitra (Mid Pons)

Lateral lemniscus

from cochlear
nucleus

hearing

Pontine nuclei

Trapezoid body (thé hinh thang) — transverse fibers in pontine tegmenturr



Cau nao gitra (Mid Pons)
Medial lemniscus fibers

Lateral lemniscus from dorsal column
(position and vibration)

Trigeminal
tract pain,
temperature,
touch from
contralateral
face

Pontine nuclei

Lemniscal sensory system — in tegmentum of the pons



Cac day so cau nao gitra

4th \/entricle

CN V

Motor trigeminal
nucleus




Cac day so cau nao gitra

4th \/entricle

CN V

Motor trigeminal
nucleus




Cac day so cau nao gitra

4th \/entricle

CN V

Motor trigeminal 8 N Trigeminal

nucleus \ - | fascicles
Trigeminal
nerve

i

Principal trigeminal sensory [gli[e[S8E



Cau nao trén (Upper Pons)

4t yentricle = cerebral
aqueduct

Cudng tiéu n3do trén

bat chéo




Cau nao trén (Upper Pons)

4t ventricle = cerebral aqueduct

Superior cerebellar

peduncle
Transverse A R, $
ponto-cerebellar AN SRas =0 P> e
fibers : i D=,

Descending upper motor neurons



Cau nao trén (Upper Pons)

(Chat xam
quanh kénh)

LF




Cau nao trén (Upper Pons)

4t ventricle - cerebral aqueduct
Locus ceruleus

MLF

(n. luc)

Nguon noradrenergic
vao néo

Neurons chua
melanin




Cau nao trén (Upper Pons)
4th ventricle > cerebral aqueduct

MLF

Phong thich
catecholamines

Neurons chua
melanin




Cau nao trén (Upper Pons)

4t ventricle = cerebral aqueduct

Pediculopontine Nucleus

(n. co cudng cau) MLE
Mot vai neurons
phong thich

acetylicholine

Cac neurons khac
phong thich
glutamate

Chung phu giup
trong hoc tap va
kiém soat van
dong tu' chu
(e.g. locomotion,
saccadic eye)



Lam sang cau nao

Cac nhanh chu vi dai song- nén

(long circumferential vertebrobasilar branches)
e Cac nhanh chu vi dai cia dong mach sdng
nén la: tiéu ndo dudi sau, tiéu ndo dudi trudc,
ti€u ndo trén va déng mach ndo sau.

e Chung cung cap cho phan lung bén
(dorsolateral) than nao, bao gobm nhan day so
lung bén (V, VII va VIII) va cac con dudng di
vao va rdi khoi tiéu ndo trong cac cudng tiéu
nao

Tac nghén nhanh chu vi dai gady nhoi mau
phan lung bén hanh hay cau nao




Anterior inferior
cerebellar artery

Dorsolateral

branch

Basal
branch

Basilar
artery

d Tac nghén mach mau lién
quan dong mach khac nhau
dich nhom cau truc khac biét,
vi vay cho thi€u hut than kinh
két hdp khac nhau

Q VGi su' lién quan cau nao, hoi
ching khac nhau lién hé
vung riéng biét cla cau nao
cO thé xac dinh.




Tac nghén dong mach tiéu ndo dudi trén (AICA)

Nhoi mau phan bén cua dudi cau nao (lateral portion of the caudal
pons) va tao ra nhiéu dac diém giéng nhau. H6i chirng Horner, nuét
kho, ndi kho va nac cut khong xay ra, nhung liét cd mat cung bén, liét
nhin chdm chu (gaze palsy), di€c, va U tai la pho bién.



Héi chirng cau bén
Tac déng mach AICA

A.IPSILATERAL
1.LMN VII'"" nerve palsy
2.Gaze palsy

3.Deafness, tinnitus

4.Cerebellar signs

B.CONTRALATERAL

| .Impairment of pain and
temperature on the

body

IL.ateral pontine syndrome-occlusion of
anterior inferior cerebellar artery




Tac nghén dong mach tiéu ndo trudc (SCA)

Nhéi mau phan mo cau nao bén (lateral rostral pontine) va giéng
nhu ton thuong dong mach ti€u ndo dudi trudc (AICA), nhung ton
thuong optokinetic nystagmus (nystagmus evoked by tracking a
moving object) hay skew deviation (vertical dysconjugacy) cé thé xay
ra, thinh giac khong anh hudng va d6i bén mat cam giac: sg, rung
am thoa, va vi tri cling nhu cdm giac dau va nhiét




LONG PENETRATING PARAMEDIAN VERTEBROBASILAR BRANCHES
Nhanh xuyén dai can dudgng giira song - nén
e Cac dong mach xuyén dai can ducng gilra cung cap phan gilra

than nao, bao gom phan gitra cudng nao, dudng cam giac, nhan do,
thé IuGi va cac nhan day so ¢ dudng gilra (III, IV, VI, XII)



HOi chrng Iam sang tac dong mach xuyén dai

e Nhdi mau ndo can dudng gilta (paramedian) ctia than ndo va dan dén liét
n{ra ngudi doi bén néu anh hudng cudng nao.

e Li€n quan day than kinh so tuy thudc vao muc than ndo xay ra tac nghén.

e Tac ngh&n midbrain két qua liét day III cung bén, co thé két hgp run doi
bén hay that diéu lién hé dudng ndi két nhan doé va tiéu nao.

e Liét day VI va VII cung bén trong sang thudng cau nao va day ha thiét
(XII) sang thucng hanh tuy



H6i chirng cau nao gitra
Tac nhanh can gilra dm nén

A.IPSILATERAL
1.Gaze paresis
2.Cerebellar signs
B.CONTRALATERAL
|.Hemiparesis

2.Hemianaesthesia

Medial pontine syndrome — occlusion
of paramedian branch of basilar artery




SHORT BASAL VERTEBROBASILAR BRANCHES
Nhanh ngan day s6ng-nén
e Cac nhanh ngan phat sinh tir cdc dong mach chu vi dai xuyén bung

than nao (ventral brainstem) cung cap cho cac con dudng van dong
ERGERNIED)



HOi chi'ng lam sang

e Phat hién ndi bat nhét 1a liét nlra ngudi doi bén lién quan dén bd vo
gai (corticospinal) & cubng nao (cerebral peduncle) hoac day cau nao
(basis pontis).

e Cac day than kinh so (VI du III, VI, VII) xuat hién tr bé mat bung
clia than ndo ciling cd thé bi anh hu’dng, dan dén liét cac day than
kinh so cung bén.



Caudal Tegmental Pontine Syndrome
(hoi chung dudi chom cau)

0 HO6i ching dubi chdm cau, gay ra bdi tac cac nhanh chu vi cia dong
mach nén, tac dong lén cac cau trdc nam trong dudi ciia chom cau

d Do do, cac cau truc chinh bi anh hudng bao gom MLF, hhan van dong
cua CN VI va CN VII, nhan tdy song cua CN V, bo gai doi thi, va cac
ducng di xuong tu vung dugi doi.

d Do do, nhirng sai sot dugc nhan thay tir tinh trang tac mach mau nay
sé€ bao gom liét day than kinh mat cung bén (CN VII), liét nhin cham
chu bén (CN VI) va hoi chitng Horner (do mat dau vao giao cam dén
than nao dugi).




Caudal Basal Pontine Syndrome
(hoi chuhg duoi day cau ndo)

HOi chL'rng dudi day cau nao, lién quan chu yé'u v@i cac nhanh can
gilra cua dong mach nén, anh hudng chu yéu dén bo ly tam vo gai va
sdi ré cia CN VI néu ton thu’dng kéo dai du xa vé phia gilra. Anh
hudng cda ton thuong nhu vdy thudng gy ra liét nira ngusi d6i bén
va cac dau hiéu liét CN VI cung bén (mat nhin bén cham chu (lateral

gaze) G cung bén vdi ton thuang).

(Liét chi'c nang nhin ngang)



Rostral Basal Pontine Syndrome
(hoi chuhg mo day cau ndo)

Tac nghén cac nhanh can dudng gitra dong mach nén, anh hudng dén
nlra bén dudi ciia mé day cau ndo (hdi chiitng md day cau ndo), co thé
anh hudng dén cac sgi truc cam giac va van dong cua day than kinh V
va bo vo gai. Cac thi€u hut bao gom:

- Liét Y2 nguGi doi bén

- Mat cam giac mat va nhai cung bén

A contralateral hemiplegia (corticospinal tract deficit) and ipsilateral
loss of facial sensation and ability to chew (CN V deficits).




Rostral Pontine Tegmental Syndrome
(hoi chung mo chom cau néo)

 Rostral pontine tegmental syndrome lién quan chu yéu tac nhanh chu
vi dai cua dong mach nén (the long circumferential branches of the
basilar artery).

3 Cau trdc anh hudng gom nhan van dong va cam giac day V, liém trong
(medial lemniscus), b gai d6i thi, thé Iudi va néu sang thuong lan
sang bén xa, cac sgi hudng tam tiéu ndo trong cudng ti€u nao giira

Q Thiéu hut than kinh gom: mat cam giac mat va kha nang nhai cung
bén (CN V deficits); d6i bén mat cam giac dau, nhiét, hoi ching
Horner va cam giac sau y thu'c (conscious proprioception)
(spinothalamic and medial lemniscal deficits); va cé thé that diéu van
dong (ataxia of movement) (due to disruption of the cerebellar
afferent fibers).




Cac hoi chirng khac lien quan cau nao

Ngoai cac hoi chirng vua dudc mo ta, cac hoi
chirng khac dac trung va mot so trong s6 chung
dugc luu y ¢ day.



The Locked-In Syndrome
(hoi chung khoa trong)

3 Sau nhoi mau I6n ¢ day cau nao,
mat chiic nang lién hé ca bo vo gai
va vo hanh (corticobulbar and
corticospinal tracts) . Locked-1n Syndrome

Q Liét phan I&n chi'c nang van dong
bao gom chi (corticospinal loss), va
cac day so van dong (corticobulbar
loss), ngoai kha nang chép mat mot
ngudi va hién thi anh nhin thang \
d l:l’ﬂg . Vertebrals

Q Do dd, bénh nhan chi co thé giao
ti€p bang cach chdp mat hoac di
chuyén mat.

Vertical eye movements and blinking can be used to communicate



The Medial Tegmental Syndrome
(hoi chung chom néo giiia)

O Néu ton thuong han ché & gilra cau ndo, muc tiéu bao gébm nhan day
VI, cac sdi truc day VII di qua nhan day VI va cd thé liém trong.

O Hau qua mat chdc nang bao gom: liét mat cung bén, mat nhin bén
cham chl clng bén tdn thucong , mat cdm gidc sau y thiic va s phan
biét (conscious proprioception and discriminative touch) néu ton
thuong lan vung bung lién hé liém trong



The One-and-a-Half Syndrome

3 NEu co sang thuong riéng biét cua lung trong chom nao (dorsomedial
tegmentum), lién hé nhan CN VI, trung tam nhin bén cau nao (pontine
(lateral) gaze center of the paramedian pontine reticular formation), va
bd doc gilra (MLF), bénh nhan sé biéu hién one-and-a-half syndrome
bao gom két hop lateral gaze paralysis (CN VI) két hop vai internuclear
ophthalmoplegia (an inability to gaze to the side of the lesion).

d Thus, the patient cannot move the ipsilateral eye horizontally, and the
contralateral eye can only be abducted, usually resulting in nystagmus
of that eye (bn khoéng thé di chuyén mét ngang cung bén va mat doi
bén chi cd thé giang ra, thudng cé nystagmus mat do.




T6 chlrc bén trong hanh nao

> Hanh nao hinh lang tru day to ¢ trén bet tu trudc ra sau.
> Gidi han phia dudi clia hanh tdy ngang mic khGp cham
doi, nam trén mdm nha dot truc,

»Nghiéng ra phia trudc phan trén ctia hanh tdy nam trén
doc (Clivus)

Bo thap (Pyramids)

Bat chéo bo thap

Olive dwoi

Obex (diém duwdi cung ndo that tw)




Cat ngang & 3 mlrc

m pyramidal decussation

A W

L

y
4

m lemniscal decussation /

Pyramids =

m inferior olivary nuclei



Bat chéo bd thap

Lateral corticospinal tract

Gracile nucleus

Spinal
nucleus
of V

From pons Contralateral movement

to C4 .
Pyramidal tract

Bo Vo gai truoc(Anterior corticospinal tract)- phdn bo tk cac co than



[AYAN

Bat chéo bd liém
(Lemniscal Decussation)

Gracile nucleus

Cuneate nucleus

Position & vibration sense

Medial lemniscus

Internal arcuate fibers: (5P i) Carries 2" order sensory

neurons to VPL thalamus

sdi hinh cung trong



Inferior Olives

Vestibular nuclei

Hypoglossal nucleus CN _ _
XII Medial Inferior

Inferior cerebellar
peduncle =
Restiform body

Inferior olivary
nuclei

Relay between cortex,
vestibular nuclei,
cerebellum, basal ganglia,
and dorsal column nuclei

pontine nuclei



ac day so ¢ hanh nao

Vestibular nuclei

. Motor nuclei

® ® ® Sensory nudlei

(After Martin JH. 1996. Neuroanatomy: Text and Atlas, 2nd Ed. McGraw Hill, New York.) © 2002 Sinauer Associates, Inc.




N. solitarious

Sensory
nucleus for
CN VII, IX, X

. Motor nuclei

® ® ® Sensory nudlei

(After Martin JH. 1996. Neuroanatomy: Text and Atlas, 2nd Ed. McGraw Hill, New York.) © 2002 Sinauer Associates, Inc.




Cac day so G hanh nao

N. solitarious

Sensory
nucleus for
CN VII, IX, X

Spinal
trigeminal tract

CN YV, VII, IX, X

. Motor nuclei

® ® ® Sensory nudlei

(After Martin JH. 1996. Neuroanatomy: Text and Atlas, 2nd Ed. McGraw Hill, New York.) © 2002 Sinauer Associates, Inc.




Cac day so G hanh nao

N. solitarious

Sensory nucleus

for
CN VII, IX, X

Spinal trigemina
tract

CN V, VII, IX, X
Motor nucleus
for CN IX, X &

XI

@ Motor nuclei

® ® ® Sensory nudlei

© 2002 Sinauer Associates, Inc.

(After Martin JH. 1996. Neuroanatomy: Text and Atlas, 2nd Ed. McGraw Hill, New York.)




Cac day so G hanh nao

N. solitarious

Sensory nucleus

for
CN VII, IX, X

Spinal trigemina
tract

CN 'V, VII, IX, X Motor nucleus for

CN IX, X & XI

@ Motor nuclei

® ® ® Sensory nudlei

© 2002 Sinauer Associates, Inc.

(After Martin JH. 1996. Neuroanatomy: Text and Atlas, 2nd Ed. McGraw Hill, New York.)




CN IX: Glossopharyngeal Nerve

N. solitarious

Sensory nucleus

for
CN VII, IX, X

Spinal trigemina
tract

CN 'V, VII, IX, X Motor nucleus for

CN IX, X & XI

@ Motor nuclei

® ® ® Sensory nudlei

© 2002 Sinauer Associates, Inc.

(After Martin JH. 1996. Neuroanatomy: Text and Atlas, 2nd Ed. McGraw Hill, New York.)




CN IX: Glossopharyngeal Nerve

N. solitarious

Sensory nucleus
for
CN VII, X

Posterior 1/3
of the tongue

Spinal trigemina
tract

CN 'V, VIL, IX, X Motor nucleus for

CN IX, X & XI

@ Motor nuclei

® ® ® Sensory nudlei

(After Martin JH. 1996. Neuroanatomy: Text and Atlas, 2nd Ed. McGraw Hill, New York.) © 2002 Sinauer Associates, Inc.




CN IX: Glossopharyngeal Nerve

N. solitarious

Sensory nucleus
for

CN VII, X
Posterior 1/3 of
the tongue

Spinal trigemina
tract

CN'V, VIL X Motor nucleus for
Sensation Lo i CN IX, X & XI
behind ear @ Motor nuclei

® ® ® Sensory nudlei

(After Martin JH. 1996. Neuroanatomy: Text and Atlas, 2nd Ed. McGraw Hill, New York.) © 2002 Sinauer Associates, Inc.




CN IX: Glossopharyngeal Nerve

N. solitarious

Sensory nucleus
for
CN VII,@X

Posterior 1/3 of
the tongue

Spinal trigemina
tract

CN V, VII X

Sensation behind
ear

Motor nucleus for
CN IX, X & XI

O Motor nuclei
® ® O Sensory nuclei Sty|0pharyngeus
(lifts pharynx)

(After Martin JH. 1996. Neuroanatomy: Text and Atlas, 2nd Ed. McGraw Hill, New York.) © 2002 Sinauer Associates, Inc.




CN X: Vagus Nerve

N. solitarious

Sensory nucleus

for
CN VII, IX, X

Spinal trigemina
tract

CN 'V, VII, IX, X Motor nucleus for

CN IX, X & XI

@ Motor nuclei

® ® ® Sensory nudlei

© 2002 Sinauer Associates, Inc.

(After Martin JH. 1996. Neuroanatomy: Text and Atlas, 2nd Ed. McGraw Hill, New York.)




CN X: Vagus Nerve

. solitarious

Sensory nucleus
for
CN VII, IX,

Taste, epiglottis
Cardiorespiratory

Spinal trigeming
tract

CN V, VII, IX,

Motor nucleus for

N CN IX, X & XI

. Motor nuclei

® ® ® Sensory nudlei

(After Martin JH. 1996. Neuroanatomy: Text and Atlas, 2nd Ed. McGraw Hill, New York.) © 2002 Sinauer Associates, Inc.




CN X: Vagus Nerve

N. solitarious

Sensory nucleus

for
CN VII, IX

Taste, epiglottis
Cardiorespiratory

Spinal trigeming
tract

CN V, VII, IX,

Ear

Motor nucleus for
CN IX, X & XI

. Motor nuclei

® ® ® Sensory nudlei

(After Martin JH. 1996. Neuroanatomy: Text and Atlas, 2nd Ed. McGraw Hill, New York.) © 2002 Sinauer Associates, Inc.




CN X: Vagus Nerve

Parasympathetic
, preganglionic

Spinal trigemina
tract

CN V, VII, IX,

Ear

(After Martin JH. 1996. Neuroanatomy: Text and Atlas, 2nd Ed. McGraw Hill, New York.)

@ Motor nuclei

® ® ® Sensory nudlei

© 2002 Sinauer Associates, Inc.

N. solitarious

Sensory nucleus

for
CN VII, IX

Taste, epiglottis
Cardiorespiratory

Motor nucleus for
CN IX XI

Pharynx
Larynx



Lam sang hanh tiy

Q Théng thudng, ton thuong mdt phan than ndo do mach mau, rat hiu
ich khi tom tat mot s6 rdi loan cd dién cla hanh tudy, khdng chi vi tam
quan trong cc ban cua no, ma con vi no con la mot danh gia hiiu ich
va huéng dan vé hiéu biét vé td chiic clia than ndo dudi.

O Theo nguyén tac chung, cé mot so thi€u hut thudng gap doi véi cac
ton thucang vung bén cua than ndo. Tudng tu nhu vay, cé mot so thiéu
hut chung d6i vai cac ton thudng cua phan trong.



Medulla

- Dorsolateral
branch

- Paramedian
branch

Basal branch

Posterior inferior
cerebellar artery

- Vertebral artery

- Anterior spinal artery




Két qua tdc dong mach ndo dudi sau (PICA) dan dén hoi chitng hanh tay bén
(Wallenberg).

L&m sang thay doi, nhung cd thé bao gom: cling bén that diéu tiéu ndo, hdi ching
Horner va thi€u hut cam giac mat; doi bén giam dau va nhiét do; va giat nhan cau,
chong mat, buén non, nén, nudt kho, ndi kho va nac cut. Hé thong van dong dac
trung khong anh hudng bgi vi vi tri cia né ¢ phan bung than nao



MEDULLA OBLONGATA

_-Fasciculus gracilis
(.m;il\\

fibers
__~~Spinal tract of
trigeminal nerve
Spinal nucleus of
trigeminal nerve

~ - o -
~<Spinal root of
accessory nerve

(ract

. * . ' \ 2
medial lemnisci \Pyramid




Lateral Medullary Syndrome
(hoi chung bén hanh tuy)

Q The lateral medullary syndrome (Wallenberg’s syndrome) ton thucng
vertebral va posterior inferior cerebellar arteries (PICA).

QO H6i chirng lién hé: mat cam gidc dau va nhiét d6i bén ton thucng va
mat cung bén, mat phdi hdp (loss of coordination) mat px non, khan
tieng, noi kho, nudt kho (loss of the gag reflex, hoarseness, and
difficulty with speech and swallowing).

Q Thém vao, tdn thuong bd ly tdm tu dong gay réi loan chic ndng giao
cam (Horner’s syndrome).

Q Ton thuang cdu trac: spinothalamic tracts, spinal nucleus and tract of
the trigeminal nerve, nucleus ambiguus and its associated axons,
descending autonomic fibers from higher regions of the brainstem and
forebrain, and vestibular nuclei.



Medial Medullary Syndrome
(hoi chung gitia hanh tuy)

Medial medullary syndrome (Déjérine’s syndrome) ton thuong
anterior spinal hay paramedian branches of the vertebral arteries.

Q HGi chiing lién hé pyramid, medial lemniscus, va root fibers of the
hypoglossal nerve.

0 Ba triéu chiing than kinh dién hinh bao gém :

(1) loss of conscious proprioception, touch, and pressure from the
contralateral side of the body;

(2) contralateral upper motor neuron paralysis; and

(3) paralysis of the ipsilateral aspect of the tongue and deviation of the
tongue upon protrusion to the side ipsilateral to the lesion



Medulla

Medial medullary
(Dejerine) syndrome

Lateral medullary (PICA or
Wallenberg) syndrome




Medial medullary syndrome(dejerine
syndrome)

» Ipsilateral paresis and atrophy of the
tongue

» Contralateral hemiplegia

» Contralateral loss of position and
vibration sense

» Occasionally upbeat nystagmus

Affected area

» Other variants:-

* Sparing of hypoglossal nerve
* Crossed motor hemiplegia

* Pure motor hemiplegia




Dorsal Medullary Syndrome
(hoi chung hanh tuy lung)

Q HO6i chirng hanh tuy lung, phan nao trung lap vdi hoi chirng hanh tuy
bén, la két qua cua ton thueng mach mau cta moét nhanh cua PICA
(medial branch of the PICA).

O Céc cdu trdc bi anh hudng thudng bao gém: cudng tiéu ndo dudi va
cac nhan tién dinh Ian can. Cac triéu ching chinh la rung giat nhan
cau, noOn mua va chong mat do su’ tham gia cua cac nhan tién dinh va
that diéu do tdn thuong cac sci hudng tdm cua tiéu ndo phat sinh
trong tuy song va cac bd phan cuia than nao.




Dorsal motor nucleus of vagus (X)

Vestibular nucleus (Vi)

Area supplied
Inferior cerebellar Hypoglossal nucleus (XII) by vertebral artery
peduncle and/or
posterior inferior
cerebellar artery
‘ ) WS (Wallenberg's
S’pmal nucleus & tract ’ syndrome)

rigeminal nerve (V)

Nucleus
ambliguus

Descending
sympathetic
pathway

Area supplied
by vertebral artery

Spinothalamic tract

Area supplied
by anterior spinal artery
Medial lemniscus and/or paramedian branches
of vertebral artery

Inferior olive

Pyramidal tract




Cau hoi ?
K>



http://luvgag.com/hive?p=1
http://luvgag.com/hive?p=1
http://luvgag.com/hive?p=3
http://luvgag.com/hive?p=3

MIDBRAIN
93. What are the three anatomic subdivisions of the midbrain?

The midbrain can be divided into the tectum, tegmentum, and cerebral
crus (Figure 2-7).

94. What is the quadrigeminal plate?

The quadrigeminal plate is formed by the tectum and the superior and
inferior colliculi.

95. What is the substantia nigra?

The substantia nigra, a motor nucleus in the basal ganglia system, lies
anterior to the tegmentum but posterior to the crus (pyramidal tract) in
the midbrain



Figura 2-7. Diagram of the midbrain.




96. Which disease affects the substantia nigra? What is the pathology?

The primary efferent neurotransmitter from the substantia nigra is
dopamine. Parkinson’s disease damages the substantia nigra.
Pathologically, the neurons lose their melanin and the nucleus becomes
depigmented. Many neurons also contain inclusion bodies called Lewy
bodies.

97. What is the red nucleus?

The red nucleus is a globular mass located in the ventral portion of the

tegmentum of the midbrain. It is a relay center for many of the efferent
cerebellar tracts. The crossed fibers of the superior cerebellar peduncle

(SCP) pass through and around its edges.

98. What is the Edinger-Westphal nucleus?

The Edinger-Westphal nucleus, in the posterior midbrain, supplies
parasympathetic fibers that terminate in the ciliary ganglion via cranial
nerve III. It is mainly involved in pupillary constriction and the light
accommodation reflex.



99. What is the function of cranial nerve III?

Cranial nerve III innervates all the extraocular muscles except for the lateral
rectus and superior oblique. In innervates the medial rectus, superior rectus,
inferior rectus, and inferior oblique muscles.

100. Where does cranial nerve III originate and exit the brain stem?

Cranial nerve III, the oculomotor nerve, exits the brain stem medially from
the midbrain between the posterior cerebral artery and the superior cerebellar
artery. This is important because the nerve can be affected by aneurysms of
these arteries.

101. What is the function of cranial nerve IV?

Cranial nerve 1V, the trochlear nerve, innervates the superior oblique muscle.



102. What is the route of cranial nerve IV?

Cranial nerve 1V travels posteriorly and medially, crosses the midline,
wraps around the midbrain, and exits the brain stem laterally between the
posterior cerebral artery and superior cerebellar artery. It has the longest
intracranial route (approximately 7.5 cm) of any cranial nerve. It then
travels through the cavernous sinus and enters the orbit through the
superior orbital fissure. Because it crosses the midline, the right trochlear
nerve innervates the left superior oblique muscle.



103. In a superior oblique palsy, which way would the patient tilt his or
her head?

If the left superior obliqgue muscle is weak, then tilting the head to the
right would reduce the diplopia, and tilting the head to the left would
worsen the diplopia. So a patient tilts his or her head away from the

affected eye (Figure 2-8).
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Figure 2-8. Anatomy of the medulla.




PONS
104. Which cranial nerves exit at the pontomedullary junction?

Cranial nerve VI exits medially, and cranial nerves VII and VIII exit
laterally (Figure 2-9).
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105. Where does cranial nerve V exit the brain stem?

Cranial nerve V, the trigeminal nerve, exits the brain stem laterally at the
mid-pons level. It divides into three main branches: V1 (ophthalmic), V2
(maxillary), and V3 (mandibular).

106. What are the four subdivisions of the trigeminal nucleus?

1. Mesencephalic nucleus (which is a nucleus of unipolar cell bodies similar
to the dorsal root ganglion, with no synapse)

2. Chief sensory nucleus

3. Descending spinal nucleus

4. Motor nucleus



107. What type of information does cranial nerve V carry?

The trigeminal nerve carries sensation (general somatic afferent)
from the anterior two-thirds of the face, and motor innervation
(special visceral efferent) to the muscles of mastication
(medial/lateral pterygoid, masseter, temporalis), the mylohyoid,
anterior belly of the digastric, tensor tympani, and tensor palati.



108. What is the pathway by which sensation from the face reaches the
cortex?

108. What Is the pathway by which sensation from the face reaches the cortex?
After cranial nerve V enters the brain stem, the afferent nerves split into two parts: those
carrying dorsal column-type information and those carrying spinothalamic-type information.
The former goes to the ipsilateral chief sensory nuckeus of V (mid-pons) — synapse —
enters the contralateral trigeminal lemniscus (which lies medial to the medial lemniscus) —

ventral posteromedial nucleus (VPM) of the thalamus — synapse — through the posterior
limb of the internal capsule to the postcentral gyrus. The pain-carrying fibers become the
epinal tract of V — descend from mid-pons to lower medulla — synapse in the spinal
nuckeus of V — cross diffusely to form the contralateral trigeminal lemniscus (at mid-pons)
— VPM nucleus of the thalamus — synapse — through the posterior limb of the internal
capsule fo the postcentral gyrus.

109. What is the function of cranial nerve VI?

Cranial nerve VI, the abducens nerve, abducts the eye



110. What is the function of cranial nerve VII?

Cranial nerve VII, the facial nerve, innervates the muscles of facial expression
(special visceral efferent); innervates the lacrimal, submandibular, sublingual,
and parotid glands (general visceral efferent); supplies taste sensation to the
anterior two-thirds of the tongue

(special visceral afferent); and supplies sensation to the external ear (general
somatic afferent).

111. How does the nucleus for cranial nerve VII receive higher cortical input?

The innervation to the muscles of facial expression can be separated into the
muscles of the upper part of the face and the muscles of the lower part of
the face. The supranuclear input responsible for the movement of the upper
facial musculature is a bilateral input from the cortex to the nucleus. The
supranuclear input responsible for the movement of the lower facial
musculature is only a contralateral input from the cortex to the facial nucleus
(Figure 2-10).



112. What is the difference between an upper motor neuron (central)
and lower motor neuron (peripheral) facial weakness?

If the patient with a facial droop can move the upper facial muscles
(i.e., wrinkle the forehead), the lesion is supranuclear on the
contralateral side. The lesion is somewhere in the contralateral
corticobulbar tracts above the facial nerve nucleus (e.g., in the crus or
in the genu of the internal capsule). If the patient cannot voluntarily
move any muscle involved in facial expression (either upper or lower
facial musculature), the lesion is localized to the facial nucleus or the
peripheral facial nerve on the ipsilateral side.
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Figure 2-10. Innervation to muscles of facial expression.




113. What is Mobius syndrome?

Mobius syndrome is congenital absence of both facial nerve nuclei,
resulting in a facial diplegia. Patients also may have associated absence of

the abducens nuclei.

114. What is the function of cranial nerve VIII?

Cranial nerve VIII, the vestibulocochlear nerve, has two functionally
distinct sensory divisions: the vestibular nerve and the cochlear (or
auditory) nerve. The vestibular nerve responds to position and movement
of the head, serving functions often identified as equilibrium. The cochlear

nerve mediates auditory functions.



MEDULLA
115. What is the nucleus ambiguus?

It is a cigar-shaped nucleus that lies in the depths of the medulla. It
innervates the volitional muscles of the pharynx by way of both cranial
nerves IX and X and the larynx (for phonation) via cranial nerve X. The
larynx and pharynx have bilateral cortical input.

116. What is the nucleus solitarius?

It is the nucleus in the medulla that receives afferent information from
the larynx (via cranial nerve X) and posterior pharynx and mediates the
gag and cough reflexes (cranial nerves IX and X). Pain sensation from
these areas enters the brain stem through cranial nerves IX and X but
terminates in the descending spinal tract of the trigeminal nerve.



117. What is the salivatory nucleus?

The superior salivatory nucleus sends efferent autonomic fibers (general
visceral efferent) through cranial nerve VII to innervate the lacrimal,
submandibular, and sublingual glands as well as the mucous membranes
of the nose and hard and soft palate. The inferior salivatory nucleus
sends efferent autonomic fibers via cranial nerve IX to innervate the
parotid gland.

118. What is the gustatory nucleus?

The gustatory nucleus is the nucleus in the medulla that receives

afferent sensory information for the sensation of taste. Taste from the
anterior two-thirds of the tongue is innervated by the chorda tympani
(cranial nerve VII), the posterior one-third of the tongue is innervated
by cranial nerve IX, and the epiglottis is innervated by cranial nerve X.



119. Describe the function of cranial nerves IX and X (glossopharyngeal-
vagal complex)

Cranial nerve IX (the glossopharyngeal nerve) and cranial nerve X (the
vagus nerve) are usually considered together because of their overlapping
functions. Both cranial nerves travel together intracranially, and both exit
the cranial vault through the jugular foramen. The nucleus ambiguus
innervates the volitional muscles of the pharynx through both cranial
nerves IX and X, and the larynx via cranial nerve X. Sensation from the
larynx enters the medulla via cranial nerve X to terminate in the nucleus
solitarius. Taste fibers from the posterior one-third of the tongue travel via
cranial nerve IX, and taste from the epiglottis via cranial nerve X. They
terminate in the gustatory nucleus. Cranial nerve IX also supplies
parasympathetic innervation to the parotid, originating in the inferior
salivatory nucleus. Branches of cranial nerve X, the vagus nerve, continue
beyond the larynx to innervate the heart, lungs, and abdominal viscera,
providing primarily parasympathetic input.



120. What is the function of cranial nerve XI?

Cranial nerve XI, the spinal accessory nerve, is a small nerve of
about 3500 motor fibers that arises from the upper cervical and
lower medullary anterior horn cells and supplies the SCM and
trapezius muscles. It exits the cranial vault via the jugular foramen.



121. What is jugular foramen syndrome?

Because cranial nerves IX, X, and XI exit the cranial vault through the
jugular foramen, jugular foramen syndrome is a constellation of
symptoms arising from a lesion (typically a tumor) at the level of the
jugular foramen that compromises the function of these cranial nerves.
Symptoms include loss of taste to the posterior two-thirds of the tongue;
paralysis of the vocal cords, palate, and pharynx; and paralysis of the
trapezius and SCM muscles.

122. If the left spinal accessory nerve is cut, which functions are lost?

Because cranial nerve XI supplies the SCM and the trapezius, these
muscles are weakened. Because the left SCM is involved in turning the
head to the right, a lesion of the left cranial nerve XI results in an inability
to turn the head to the right. The left trapezius also loses function, and
the patient would not be able to shrug the left shoulder.



123. If the left hypoglossal nucleus is injured, which way does the
tongue deviate?

Lesioning the nucleus is similar to lesioning the peripheral nerve.
The left hypoglossal nerve innervates the left tongue muscles,
which, if acting alone, pushes the tongue to the right. The right
hypoglossal nerve innervates the right tongue muscles, which, if
acting alone, pushes the tongue to the left. Usually, these muscles
work together to push the tongue forward without deviation.

If the left hypoglossal nucleus is lesioned, the right hypoglossal
muscles act unopposed. The tongue thus deviates to the left, or, in
other words, the tongue deviates toward the affected side.



