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1. M6 ta phan chia giai phau hoc tiéu néo



Tiéu ndo Hinh dang bén ngoai

Vi tri: ho sau, phia sau cau
va hanh nao

Gan vao than néo béi 3
cudng: trén gilra va duwo.

Tao thanh mai nao that IV.

Gom I&p vé ngoai cung, chat
trang la cac soi truc va it

cac nhan trung tam /

s / Cercbellum
medulla

Brain Stem:
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Tiéu ndo Hinh dang bén ngoai

Hai ban cau : thuy trwérc,
thuy sau va thuy nhung nut
(flocculonodulus )

Thuy nhéng: & dwdng gilra

Mbi ban cau dwoc chia:
+ vung trung gian
+ vung bén

(A)

nhong

Cerebellar

Vermis .
hemisphere:

Anterior lobe Intermediate

: . art
Primary fissure P

Lateral part

Posterior lobe

VUNG BEN




Intermediate
li«l(',n n

N IPErion

fuber Folium

Tiéu ndo, nhin tl trén . Bén trai: phan chia thanh vermis (thuy nhéng),
trung gian va bén. Bén phai: phan chia thanh thuy nhéng, thuy trwéc va
thuy sau. Cac thuy trwéc va thuy sau dwgc ngan cach badi khe chinh.




Cerebellar tonsil fuber Pyramid Uvdla fissure

Tiéu ndo : nhin t&r dwdi l1én




Tiéu ndo Hinh dang bén ngoai

Thuy nhong: dwong
gilra va 2 ban cau.
Mat trén

Thuy nhung nut

Mat dwoi




Tiéu ndo Hinh dang bén ngoai

. Thay nhung nut: thay ¢
nhat, & phia trwée

. Thay trwée: nhé nhat,
chui vao dai ndo.

. Thuy sau: ranh chinh
chia thuy trwéc va sau



Mt cat thang dimg (theo chiéu doc)




Superior cerebellar peduncle

Medulla oblongata Foramen magnum Tonsil of cerebellum
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2. Phan loai tiéu ndo va chirc nang cac
vung cua tieu nao



Tiéu ndo Phéan loai

1. Phén loai theo phdt sinh chiing logi va cd thé
(Phylogenetic and Ontogenic )
Archi-cerebellum= tiéu nio co
Paleo-cerebllum=tiéu nao cu
Neo-cerebellum=tiéu nio méi
2. Phén loai theo két noi hudng tam
Vestibulocerebellum
Spinocerebellum
Pontocerebellum(cerebrocerebellum)
3. Phén loai theo két noi ly tam
Vermis (duong giira)
Paravermal Region (trung gian)
Cerebellar Hemisphere (bén)



Phan loai dwong hudng tam

Primary fissure —\\

Antenor lobe

Anterior kobe LEG
Central
ARM
\ Culmen
Simple lobg ————— — ‘
A =T Simple FACE
Folium = . B )
TUDC‘T_V i = | —— : / / j Aéhli <
N e ) | | A g F
Pyramis D e S , — L L‘G
Tonsil = 7—*— / . . ’ /| ;y: :
Nodule A | | = 7/ / | ‘}
~ \_ _ ___d
Dot mosks— \/iing tiép nhan thi giac va thinh gidc
Flocculus —/ g p ) g g
Lobules receving somatosensory projections
S / Lobules receiving visual and acoustic projections
: _l Bl oo Lobules recetving vestibular projections
L | Vestibulocerebeliar

Diagram of localizations in the cerebellar cortex. Somatosensory, pink;
visual and acoustic, blue; vestibular, yellow.

Uvula: Iuéi ga, culmen: dinh, folium: la, tuber: cua, tonsil: hanh nhan



Tiéu ndo Phéan loai

Theo phat sinh chung loai

3 vung chirc nang

* N3o - tieu néo

Ban cau tiéu n&o

tiéu ndo maoi

e Tay song -tiéu nao

Thuy nhéng, vung trung gian:
tiéu ndo cu

e Tién dinh -tiéu n&o

Thuy nhung va nut:

tiéu ndo cb

"hrl_-lI.illullH_l.'lrl‘.'ll_'l'Iuln-E




Tiéu nao

Phan loai

Tleu nao moi (Nao-
tiéu ndo): I&n trong
dong vat hiru nha
cao cap, con goi la
Cau -tiéu nao, bao
gom ban cau va
phan dudi thuy giun
dén ranh nguyén
thay

Nhan tin hiéu quyét
dinh va kiém soat
van dong ttr vo nao
qua nhan cau nao
(cau-tiéu nao).

- N&o- tiéu ndo lién
hé dén chwong trinh
van dong_va kiém
soat co phan xa cua
chi thong qua bo vo
song bén (thap bén)




I EL

Phan loai

Tiéu ndo cu
(paleocerebellum)
hay Tiéu nio tuy
song goém phan thuy
nhéng cua thuy
trwdre, tiéu thuy thap
(pyramis), lwdi ga
(uvula), can nhung
(paraflocculus).

Nhan cam giac sau
hwédng tam tw tuy
song (b6 tuy song
tiéu n&o).

Kiém soéat co guanh

truc va céc co goc
chi théng qua bo do
song




Tiéu nao

Phan loai

Tiéu ndo cb
(archicerebellum) hay
tiéu ndo-tién dinh goém
thuy nhung nut
(flocculonodular)

Tiéu n&o tién dinh
phéng chiéu dén bo
tién dinh song va bo
lwei song, phdi hop
thang bang va van
dodng mat.

- Phan xa tién dinh mat.
- Phan xa tién dinh- co.




3. M6 ta té chirc cua 3 I&p vo tieu ndo



Tiéu ndo  Cau trdc bén trong

Vé tiéu nado
Molecular Layer = Ié&p phan tw
Purkinje Cell Layer = I&p té bao Purkinje
Granular Layer= Io)p hat

Chat trang

Nhan trung tam
- Fastigial Nuclei= mai
- Nucleus Interpositus = xen

{ Emboliform Nucleus = nut
Globose Nucleus = tiéu cau

- Dentate Nucleus = rang



Tiéu ndo  Cau trdc bén trong

. grannule
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LG,

deep w hite matter

.ﬁ, white matter & 00




Stellate cell
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PC nucleus

PC nucleolus

Yinceau

Granule cell
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Granule cell




4. M6 ta to chirc hoat déng cac te bao
trong vo tieu nao ?



Cac thanh phan té bao trong méi l&p

1 Molecular layer(I&p phan tw): (1) stellate cells(sao),
(2) basket cells(rd), (3) dendrites of Purkinje cells, (4)
dendrites of Golgi type Il cells, (5) axons of granule
cells.

1 Purkinje layer(l&p purkinje): than té bao Purkinje.

1 Granular layer (Iép hat): (6) granule cells, (7) Golgl
type Il cells, (8) glomeruli (cudn tiéu cau) (synaptic
complexes: mossy fibers, axons and dendrites of
Golgi type Il cells, dendrites of granule cells.)



S¢i réeu(mossy):
Cac bo hudng tam
trir bo tram tiéu néo
(olivocerebellar),
kich thich té bao hat,
nhan trung tam

S¢i leo(climbing):
bo tram tiéu nio,
kich thich té bao
purkinje va nhan
trung tam.

T€ ho Golgi

Té baoPuckine  T€hord

501 500 5000

" Tidp hap de ché’

S leo
(b6 tram-tiéu néo)

Tiép hop kich thich
Nhin trung tdm




CereseLtAR NEURONAL CIRCUITRY

Excitatory endings — —

Inhibitory endings — , f :
. Granule cells (excitatory)

Golgi cell (inhibitory) — Molecular
layer
‘arallel fibers (axons of granule cells)-
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Purkinje cell layer
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Purkinje cells (inhibitory)
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Dendrites of Purkinje cell——_ ¥
= layer

Outer stellate cell (inhibitory)

Basket cell "o o 7 : o % White

(inhibitory) matter

Glomeruli
Purkinje cell axon
Climbing fiber (excitatory)

Mossy fibers (excitatory)

Soi réu

Purkinje cell axon -
. | o
To deep , [ )
- kb o , YW
cerebellar / 1/
nuclei — ‘ =Climbing fiber (excitatory) '

Soi leo




5. Dwong hwong tam te nhan olives dwei
(soi leo) ?



1 Cac soi hwong tam tw nhan olives duwoi la
cac soi leo (climbing fiber), vao tieu nao
gua cuong tieu nao dwol.



So1 leo

Imtracelular
recording
electrode

time —

Complex spike
from a PurKinje cell

Phlrc hop gai
twr tb Purkinje

Malecular
laver

Y-Purkinje
laver

Franular
Climbing laryer
fiber ite maEtter

=imulating

.:-‘_ : ‘
i’ - L =~ electrode
" Purkinje cell {{,’iﬂ

Tranzverze to long axiz of folium

Collateral to IZIEE|:||_C
Cerebellar Huclei

Infariar
i wary

Deep Cerebellar Huclei
Complex



http://www.neuroanatomy.wisc.edu/cere/text/P4/climb.htm
http://www.neuroanatomy.wisc.edu/cere/text/P4/climb.htm

6. Tam giac Mollaret la gi?



1 Tam giac Mollaret:
bao gdom nhan dd, nhan olives dudi va
nhan rang tieéu nao. Ton thwong gay giat
co vom miéng (palatal myoclonus )



Ton thwong Inferior Olivary Nucleus:
Oculopalatal Tremor (giat nhan cau- vom miéng)

'IH

\\ De ll|-l|
Inferior ol nucleus nucleus




Can nguyén Oculopalatal Tremor

1 Infarct
1 Hemorrhage

1 Demyelination
(hiém gap)



file:///E:/2018/GP than nao-tieu nao-tktv -2019/tien nao -tktv 2014-ck1/Oculopalatal myoclonus.wmv
file:///E:/2018/GP than nao-tieu nao-tktv -2019/tien nao -tktv 2014-ck1/Oculopalatal myoclonus.wmv

Van déng mat bat thuwdng trong ton thwong
Inferior Olivary Nucleus: Oculopalatal Tremor

1 Giat nhan cau doc du
dwa (Vertical pendular
nystagmus)

1 VVan déng dong bo cla
hau, mat, co cang
mang nhi, day thanh,
vai va co hd hap.
(Synchronous rhythmic
movements of the pharynx, face,
tensor tympani, vocal cords,

shoulders, and respiratory
muscles)



file:///E:/2018/GP than nao-tieu nao-tktv -2019/tien nao -tktv 2014-ck1/palatal myoclonus-bn tinh.wmv
file:///E:/2018/GP than nao-tieu nao-tktv -2019/tien nao -tktv 2014-ck1/palatal myoclonus-bn tinh.wmv

7. Soiréeu lagi?



1 Soi réu(mossy): hau hét cac b6 hudng
tam trir bo tram tiéu n&o (olivocerebellar),
kich thich té bao hat, nhan trung tam



Purkinje layer

Parallel fiber
Granular lavyver

Intracellular
recarding
electrode

—_
— ——
-—1 -
- -
——

Simple spike
from a purkinje cell

A purkinje cell
o oranece Stimulating

electrode
Granule cell

Transwverze to long axis of falium

1 P i ) . Collateral to Deep — o From: DSCT,
(Hau hét cac bo hurong tam) Cerebellar Huclei T T, oCT, PCT



http://www.neuroanatomy.wisc.edu/cere/text/P4/mossy.htm
http://www.neuroanatomy.wisc.edu/cere/text/P4/mossy.htm

Molecular lavyer

. Purkinje layer

Granular
layer @= Excitatory

Wihite matter

Parallel fiber

Excitatary
aynaptic
vesicles

zwelling

el o ett
Purkinje cell (rosete)

Granule cell

Tranzverze to long axiz of falium

Glomeruli
Collateral to Deep ==

Cerebellar Huclei

2 From: DSCT, 2 a
vcr,cer,peT | Cudn tieu cau



http://www.neuroanatomy.wisc.edu/cere/text/P4/mossy.htm
http://www.neuroanatomy.wisc.edu/cere/text/P4/mossy.htm

trc ché nguoc:
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-
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http://www.neuroanatomy.wisc.edu/cere/text/P4/inhibit.htm
http://www.neuroanatomy.wisc.edu/cere/text/P4/inhibit.htm

Differential Effect of Paralle]l fibers and climbing
hibers on Purlkanye cells:

(Téc déng khéac nhau tir soi song song va soi leo 1én té bao Purkinje)

Soi leo Soi réu cho
cho phirc LN l don gai
hop gai

,-"'J e

EhTEee " Parallel fibers: )

Complex Spikes Simple spikes
2-10 Hz 50-100 Hz

~

\__ otrong synapse A




Two excitatory pathways in the cerebellar cortex

1

Faral=l *ber output
|'.-']EE-:.' fiber * zranule c=lls = L 'I|E Cel= o

Cimbing Mioer . I

1: one para'lel floer —sthousands of Purkinje c=lls

one Purkinje cell +—— 200,000 parallel ficer

aimple spike m Purkinje cell evoked by mossy fiber input
2- one combing fiber —= 1-10 Purkinje cells
one Purkinge cel = one climbing filber, many synapses

"-."'-|III ||' I|".|,1|"-."'1,~.,

complex spikes m Furkinje cell




8. CAc nhan trung tam tiéu néo



Tiéu ndo  Cau trdc bén trong

Caudate / <D

Nhan trung tam tiéu nio 1

4 doi nhan trung tam trong
chat trang
- nhan rang
- nhan xen(tiéu cau & nut)
- nhan mai

sapunpad
re[aqai13>

B\
| L '\ ‘Fastigial nucleus
.\ \Interposed nuclei
~ \Dentate nucleus

ga[:)nu

0
0
e’
N
(‘D
(D
c-
0
o
o
)
"1

0 2001 Sin



Superior cerebellar peduncle Fastigial nucleus

\A Globose nucleus

/f/ \“1\
,( f,o' '03 \

1

White matter\\»vﬂ)\)

Emboliform nucleus

Dentate nucleus

1. fastigial nucleus(mai)
2. globose nucleus(cau) }
3. emboliform nucleus(nut)

4. dentate nucleus(rang)
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Cac vung chi phoi
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Fa=tigi=zl g Dentate
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PAicdclle Cerebhellar Peduncl=e
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CZorticoportine



http://www.neuroanatomy.wisc.edu/cere/text/P5/intro.htm
http://www.neuroanatomy.wisc.edu/cere/text/P5/intro.htm

Nhan rang(dentate)

nat, soi vao tw

g bén, soi ra toi

Dentate Nucleus

ni, chat lwol & n.

Ho tro cac thao tac doi hoi
khéo léo - ton thuong

*trl hoan trong lic khoi
dau va giai doan cudi van
dong

* run khi & giai doan cudi
hay dén dich

*  mat ph01 hgp vé thoi gian
nhitng vin dong doi hoi
nhiéu kho’p

*  bat thuwong phoi hgp
trong khong gian van
dong ban tay va ngon tay




Appendicular Ataxia
(that diéu chi)



file:///E:/2018/GP than nao-tieu nao-tktv -2019/tien nao -tktv 2014-ck1/that dieu chi.wmv
file:///E:/2018/GP than nao-tieu nao-tktv -2019/tien nao -tktv 2014-ck1/that dieu chi.wmv

N. tieu cau va nat
(globose, emboliform)

Con goi nhan xen
(interpositus): s vao
twr vung trung gian cho
soi ra den doi thi, chat
lwéi & N. doé

- @ vi tri trung gian

- vling trung gian, gém
nhirng noron phong
chiéu Ién nhan xen

Chuc nang

* ho tr¢ phan xa phan doan
(lién hé dén su’ co dinh)

* kich hoat toc d6 van dong
khoi dau qua xu ly thich
hop cam giac ban thé

* Jam gam nhitng dao dong
thira va giit ¢6 dinh




Nhian mai (fastigial)

- vi tri gitra nhat
- vung dudng giita, gom
nhi*rng noron phong
chi¢u dé€n nhan mai:
+ s@i vao twr thuy nhong,

+ soi ra dén n. tién
dinh.

Chuc nang

* ho trg tu thé va ddng bd

* ki€m soét co trong lic
ngoi, ditng va di

* tOn thuong khong di lai
dugc (abasia)




Titubation: run & dau va than, dong tac lao dao

1. the act of staggering or
reeling.(dong tac loang
choang hay lao dao)

2. a tremor of the head and
sometimes trunk, commonly
seen in cerebellar disease.



file:///E:/2018/GP than nao-tieu nao-tktv -2019/tien nao -tktv 2014-ck1/that dieu than.wmv
file:///E:/2018/GP than nao-tieu nao-tktv -2019/tien nao -tktv 2014-ck1/that dieu than.wmv

9. CAc soi xuat phat tir vo tiéu nio trc
ché cac nhan trung tam ?



1 Soi Purkinje trong vé tiéu nao tiép hop
nhan trung tam nhw noron wc ché



DPwong hwong tam:
leo & réu deéu kich

thich (glutamate)
Duong ly tam tir vo
tiéu ndo: soi truc té
bao Purkinje trc ché
(GABA)

Soi

Puong ly tim tir ticu

nao: nhan trung tam
kich thich

TR

Cerebellar cnrh \)
\

H

Mossy Climbing
Hbers

£

Deep
cerebellar
nuclel and
vestibular
LK e

C erebellar
nmpn?n

Ly tam

Hibers

Cerebellar
|x‘|;"lll~.

hwéng tam




10. Cac thdéng tin ma tiéu ndo nhan dwoc la gi?



Q@ somatosensory
(cdm giac ban thé)
Q@ visual

(thi giac)

Q@ auditory

(thinh giac)

Q vestibular

(tién dinh)

Q) proprioceptive

(c&m giac sau) kit oo

HE TRUSTS HIS CEREBELLUM




11. Ké cac dwong hwéng tam tiéu n&o?



(A) Midline

Frontal / parietal

cortex Middle cerebellar

/ peduncle

Pons Cerebellar cortex

Puwong huwdng tam

Inferior Spinal Vestibular
olive cord nucleus

Inferior cerebellar
peduncle

1
1
1
]
1
i
L
i
I
i
1
]
i
i
i
1
1
i
g
b
1
1
I
H
r
[
1
1
1
1
1
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Tiéu n3o

DCST CCT OCT

|
|
T
E
R
A
E
D
|
A
N
E
£
)
M
E

Duwong hwong tam

DCST CCT OCT
I PCT (from primary motor cortex)

MZON rE—0Oms

pWA=

GLGEGUL

GNEBIE!LILAR LOBE ) «

ocT

PCT {from posterior
parietal cortex)

DCST - dorsal spinocerebellar tract
CCT - cuneocerehbellar tract
VYCT - vestibulocerehellar tract
OCT - olivocerebhellar tract
PCT - pontocerehellar tract

OCT WCT

CCT=bbé ném TN
(c6-ngurc)



http://128.104.8.64/cere/text/p3/zones.htm
http://128.104.8.64/cere/text/p3/zones.htm

Cerebelbum

it DSCT: b6 TN thang
Superion cercbeilar peduncle ~= VSCT: b6 tiéu néo chéo

Cuneocerebellar tract:
CCT: (b6 ném) cod-nguc
Gracile Fasciculus (b6
thon): thac lwng -cling?

Cerebellum

Cuneocered»el lar tract

Inderior cerebellar peduncle

Medulla Lateral (accessory) cuneate nucieus

e Ryt ral spinocerebedlar tract (RSO T)

Upper Body
e

ove T6)

a2 (10 cunaeocere»el lar tract)
b (to RECT)

o [ DOrsal {posteriorn) spinocerebDel lar
tract (DSCT)

‘entral spinocerebedlar tract (VSCT) -

Lower Body

bhelow T6)
Ia (1o DSCT)
Ibh (vt VSCOT)

Anterior white commsssure




Chan-nguc- cé Fasciculus gracilis Bo thon

Fasciculus

Joint sens. cunealus
Vibration
Prassure
Discrim. Lateral

Touch corticospinal
‘ iract

BO ném

Temp.

Pain

Touch
Deep press.

Cé ngue chan

Soinothalam
tract




12. B6 réng dé doi thi (dentatorubrothalamic)
tiep hop & dau ?



1 Cac soi nay tiép hop trong ventrolateral
(VL) nucleus cua thalamus trwdc khi di [én
vO nao.



&) Midline . ,\ " ~
. : Puwong ly tam tieu nao
Primary motor and

premotor cortex

Cerebellar cortex

VL complex
(thalamus)

Deep cerebellar nuclei

................................ é.“.“.".“.".".".“.“.“.“

S T— i

Superior cerebellar
peduncle

© 2001 Sinauer Associates, Inc.




Pwong ly tam S Pén dbi i

. ~ Nhdn do ~—~\\ \
B6 tiéu cau -nhan nit- oM
nhan dé(ddi bén): tac TN Al Bincln
dong b6 dd séng , ,-i
BO mai lwoi: tac dong “| L\\""’:_
R
o ‘\

\

l/ it \

b6 lwdi sdng .' g j

B6 réng -doi thj: phong J
chiéu Ién vé néo,tac - VL O \
dong bo vo song. | 1 £

B6 mai tien dinh(cling u\ ‘\“’."‘

va doi bén): tac dong b6 . / . N tiéu cdu-nhdn ni

!

tién dinh song x £ Nodo i
" Nndo tiéa dioh

i
!
l




Tiéu ndo Pwong ly tam

Dentate(rang): Interpositus(xen):
dén doi ben VA/VL phdng chiéu nhan dé
phong chiéu len tién ddi bén, tac dong bo
van dong (PM)& van doé séng,VA/VL truc
dong phu (SMA): tiép lén vung sb 4

‘vung ké hoach van déng” “anh huwrong 1én hé van

dong nhanh hon”




Tiéu ndo Pwdng ly tam

Fastigial(mai): Vestibular(tién dinh):
Soitruc chia 2 dwong [ [ Phéng chieu PPRF&
bat cheo den N.TD & tdy séng (MVST&
Ché‘t lwoi cau hénh. LVST)

Phan Ion theo cudng
TN dwdi dén N.TD &
chat lwdi




CEREBELLUM

Fastigial Hucleus
Reticular Formation
Vestibular nucleus

Interpositus nucleus
Contra ruber, VANL, M1

Dentate Nucleus
Contra VANL, PM, SMA

Ipsi vestibular nucleus
MVYST-LYST

.
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PCT (from primary motor cortex)
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OCT
PCT (from posterior
parietal cortex)

D=CT - dorzal spinocerebelar tract
CCT - cuneocerebellar tract

YT - vestibulocerebellar tract
QCT - olivocerebelar tract

PCT - portocerebellar tract

OCT VCT




13. Nguyén tac chinh dinh khu ton thuwong
tiéu ndo la gi?



Chirc nang cac vlng tiéu nao

DPuwong vao

Spinal and
trigeminal inputs

Corticopontine v

inputs

Visual and auditory inputs

m Vestibular inputs

Spinocerebellum
|

Vermis
Intermediate
hemisphere

Cerebrocerebellum
(lateral hemisphere)

a0

Inter- nuclei

posed
nuclei

Dentate
nucleus

Vestibulo-
cerebellum

Y

To motor To lateral To medial To
and premotor descending descending vestibular
cortices systems systems nuclei

Motor Motor Balance
planning execution and eye
movement




Vung bén-nhan rang

1. Ké hoach van dong
2. Khéi dau chwong trinh van déng & chi

Sang thwong vung bén & nhan rang

- khoé khan van dong chinh xac ngon chi

- roi loan khéo léo tiép theo trong hoc tap van déng
- thiéu sét van dong xay ra cung bén ton thwong




Cerebrocerebellum

Lateral Zone



Minh hoa vé chirc nidng ctiia ving bén

Hwéng dan bang thi giac dé dwa tay dén
trai tao va hai trai tao.

Thong tin tr vOng mac
vé trai tao dua dén vo Vung bén
thuy dinh sau
Mossy fibers

Tét cd déu xdy ra trwdc khi

vin dgng bt diu g

Ving van dong so 4,
b6 thap didu khién van SMA,PM \V/AVAVAR
dong hai qua tao (Chwong trinh hoa)



causes simple spike
in Purkinje cell

/ causzes complex spike
=)
-

Purkinje cell
basket cell

/’ o Purkinje cell

Nhin trai tho, dwa tay hai trai tao

Salgi cell

farwward
inhikition

premotor (PM) and supplementary motor areas (SMA) Lo Ticeanack
: inkikbition

To: Right {comtra) YA AL via the glameris

superior cerebellar peduncle {(SCP) ‘—

and then to Right SMA and PM

climbing
fiber
inferiar
alivary
nucleus 'IL

I— tmossy fiber

From: Lett
posteriar parietal
cortex via MCF

SMA {on medial wall)

POSTERIOR PARIETAL

mMZoM Feam—er

MZoHN M=PE—omZam-2—

MIDDLE
CERFEELL AR
PEOUHCLE
{MCP)


http://www.neuroanatomy.wisc.edu/cere/text/P6/lat.htm
http://www.neuroanatomy.wisc.edu/cere/text/P6/lat.htm

PM and SMA (medial to Ph on the medial
Left L) I'-.n.-'all of the hemizsphere)

posterior

E::—:;zt:l midline Chlfl’c néng
vung bén

Left WAL

superior
cerebellar
peduncle

Right Dentate nucleus
# 1 wia cerebellar circurntry
(=ee detail)

middle
cerebellar
peduncle

Left pomtine grey




1. Ving bén tiéu ndo gbép phan vao chwong trinh
hoa van dong nhw thé nao néu khong co PPC,
PM1, SMA?

2. MGt gia thuyét: vung bén chtra hay phuc hdi tri
nhé xa ky nang van dong, hoc tap van dong
ma co thé phu gidp cho vung PM, SMA. Thong
tin dén vung bén duwoc lvu tre lai 'khi khé
ddong van dong dau tién da dwoc hoc tap.

3. Khdng chi vung PM, SMA thdng tin vé  chuwong
trinh van déng con & ving bén tiéu nio.




Ton thwong viing bén va nhan rang

Sai léch ve B6 thap nhan thong
, tin xau, terong rng
1. Hwong SuU co co qua dai,
2. Lwc ) ngung van ddng qua
3 Téc do tré hau qua: mat
R pho1 hop van dong
4. Bien do hay thét didu.

l1.su phan ly van dong. 2.1oan tam dong tac. 3. khong kha

nang thuc hién van dong nhanh. 4. hién tuong do1 khi kéo
tay ro1 kho1 xuwong trc va nguc. 5. run trong khi van dong.




Vung trung gian

1 Phan trung gian ‘
1. Kiém soéat van ddng phan ngon chi
2. Thwe hién dang xay ra van dong

Truyén cam giac sau khéng y thirc vao giam sat vi tri & ctv
dong cua co thé




Spinocerebellum

Intermediate
zone

Spinocerebellar
tracts




1. Ton thwong viing trung gian va nhan
xen két qua twong tw viing bén va nhan
rang, gay mat kha nang van déng chinh
xac khi da khé&i dong.

2. Ngworc voi nhan rang, nhan xen ch‘i
khéi dong sau khi van dong da bat dau,
coO vai tro cap nhat.




Ton thwong vung trung gian

. Thiéu sé6t twong tw ving bén & nhin ring

. Pha v& kha niing diéu chinh ciia tiéu nio khi véan
dong da bat dau.

. Té bao trong nhan xen khai héa sau khi vin djng
da bat dau.

. Cap nhat van dong dang xay ra so véi ké hoach
hoa van dong cua nhan rang.



causes simple spike
in Purkinje cell
causes complex spike

/ @lln Purkinje cell

Purkinje cell
basket cell

Minh hoa vung

Solgi cell

= ) feedback
inhibition
glomerulus

trung gian tieu nao e

By

To: Left red nucleus and W45 L ‘_
and thern to =pinal cord or Ml

nucleus

Khi tay dung vao qua tao
s\

b mMOEsy fibier

From: Left primary
maotar cortex via MCP

EME on medial wall

POSTERIOR
PARIETAL

AREA

/i

LR |

=

L]
mZQH re—amsg

\
MM M= Ee—Or=mn-2—

l M2 CHOm-=r-

ot
C FLOCCULONODULAR LOHGE )
T -

Middle
Cerebellar
Peduncle (MCP)



http://www.neuroanatomy.wisc.edu/cere/text/P6/intermed.htm
http://www.neuroanatomy.wisc.edu/cere/text/P6/intermed.htm

Thong tin
vung bén,
PM,SMA

— MI(ving s64) = Tuy song

}

\Vung trung gian

Khi tay dung vao j> DSCT& CCT dén

va hai trai tao

vung trung gian

. So sanh thong tin dén tuw MI-sg1 vo cau & cdu-tiéu ndo

. Neu can diéu chinh qua nhdan xen dén nhan do & MI

. Diéu chinh nhanh: bé dé song, cham hon MI



Tiéu ndo-tién dinh(vung gitra)

Kiém soat truc

- diéu hoa dang di & tw thé

Phan xa tién dinh

- phoi hop van dong dau va van déng mat

Vung gitra




Vestibulocerebellum

Vermis
Flocculonodular lobe

Reticular
Formation

Lateral & Medial
Vestibular




Ton thwong tieu ndo tien dinh
1. Tén thwong kha nang dirng day
2. Khé khan trong duy tri sy co dinh mat
(gay giat nhan cau)
3. Mat trwong lwec co’




Sang thwong vung gitra (thuy nhéng) gay:
- dang di khong virng (truncal ataxia)
- bénh nhan nga hay lac v vé bén tén thwong
- thoai hoa thuy nhéng trong ngd déc rweou man

Vung gilra




Cerebellar Medulloblastoma

Cerebellar tumors on vermis 4] [
- that diéu than (Truncal Ataxia) 8% AP

- thwéng nga (Frequent
Falling)

Hinh anh [am sang: ' | A : " g
- khong the dirng day neu . |
khong d& |én

- khéng thé di theo lan can
gwong khi dieng trén san nha.




Ton thwong vung gitra
DSCT&CCT Vung gitra Nhan mai

N. Lu6i N. Tién dinh
Lam sang

1. Ngi cung bén & nystagmus d6i bén ton thuong (tién dinh
do1 bén uu the).

2. Mat thang bang do mat thong tin vao N.luéi, anh hudng co
ki€m soat tu thé (mat on dinh cac co truc), hypotonus.




Anh huwéng thuy nhung nut Ién nhan tién dinh gitr
vai tro tw thé & thang bang

1. Té bao Purkinje thuy nhung nit &rc ché nhan tién
dinh, trong khi neuron nhan mai kich thich nhan
tien dinh.

2. Purkinje qua CTN duoi dén nhan TP cling bén
diéu hoa dang boé & tw thé

3. Purkinje den nhan TP & nhan van nhan: phan xa
tién dinh- mat (VOR)

Triéu chirng: gidm trong lwc co (mat chirc nang
bo ly tam kieém soat hé thong gamma) va noi kho.



Val tro nhan olive

1.Sgi oIivocerebeJIar: tan cung so'i leo, phan
bd ca 4 vung tiéu nao

2. &anh hwdng soi leo trén té bao Purkinje
- thuy nhung nut-----VOR (plasticity)
- climbing fibers = motor learning

- kich thich tb Purkinje ---complex spike




Primary motor cortex
Mi

m 2 dwong dén n. olive
DSCT,CCT & MI

m diéu chinh thong tin
de dwa vao vung trung
gian

Intermediate zone
cerebellum

m vao ving khdc? Lap ké
hoach (planning)

Unconscious
proprioception



http://www.neuroanatomy.wisc.edu/cere/text/P6/olive.htm
http://www.neuroanatomy.wisc.edu/cere/text/P6/olive.htm

1 Kinh dién: hinh anh
phoi hop van dong, thi
du tw thé, van dong
mat, van dong nhip
nhang, chinh xac.

1 Ngay nay mot vai
bang chirng lién hé
chi*c nang cam giac
va nhan thurc.

1 Mot vai khang dinh
gilr vai tro ho tro trong
qua trinh cam giac.

]
Abnormal -‘
|
L}

—Normal

|
|
1
'
1
i
i

Finish




14. Nhw vay trong tiéu nao bao gom cai gi?



That diéu (ataxia): mat phoi hop van ddng

(Ataxia (that diéu) co thé két qué ton thuong chire
nang van dong hay cam giac

Sensory ataxia (that diéu cam gidc)

két qua tén thuong cot sau hay BENH LY THAN
KINH NGOAI BIEN

Motor ataxia (that diéu van déng)

co thé két hop BENH LY TIEU NAO, BENH LY VO
NAO: THALAMIC DISEASES: BASAL GANGLIA
DISEASES; tén thwong RED NUCLEUS va nguyén
nhan khac



Cerebellar Ataxia
PDUONG Gil’A

Midline etfects

Postural instability
e.g. fall TC(I]JHI]EHIDIT‘““HI{IE

Iumg@l ataxia —

Postural control and adjustment

.2 Romberg sign
Gait ataxia
Extensor rigidity

Ih!:'qtﬂ oIS . Mét éndlnh tw thé

o Aarriabs o . . That diéu than
Eve dewviation if unilateral " Thét didu dang di

. Dubi clrng do
. Giat nhan cau
. Lle65ch mat néu mot bén




Hemuspheric effects

Eemember : Lesions to the
cerebellum do not destroy

movetment, they disrupt it
Atamia = disordered movement

Decomposition of movement
Jerky speech pattern
b
inability to stop a movement at desired point
sdiad inesi:
inability to perform rapidly alternating movements

decreased muscle tone, pendular knee jerk

Intention Tremor
usually evident during powerful mowvements, but absent or
diminizshed with rest (contrast basal ganglia disorders)

BAN CAU

*
£




Chirc nang van dong cua tiéu nao

1.Dwoc bd sung qua bo vd song

2. Két hop chwong trinh van déng théng
gua vung tran (SMA, PM)

3. Tr& thanh mét chién lwgc van ddng qua
vung vo trwdre tran



The Cerebellum and Motor Learning

Tiéu ndo duoc nghi co lién hé dén hoc tap van dong
va duy tri van dong chinh xac do bénh nhan ton
thuong tiéu ndo thi khéng hoc tap duoc nhitng thao
tac van dong moi.

No Prisms

Exaraple data
— —




The Feedback Circuait: Cung phan héi ngwoc
e theotv of how the cerebellum might correct mowvement

Tiéu nao diéu chinh van déng chinh xac qua vong feedback

CORTEX

Firor
C'orrection




Roi loan nhan thirc trong tiéu ndo
(Cerebellar Cognitive Affective Disorder)

m Sang thwong posterior cortex va vermis

m TOn thwong: executive functions

Planning, verbal fluency, abstract reasoning(luan
diem trweu twong)

m Kho khan trong: spatial cognition
Visuo-spatial organization, visual memory
m Thay doi nhan céach (Personality changes):

Blunting of affect (tri 6¢c dan dén) inappropriate
behaviors

m ROi loan ngdn ngl¥: Agrammatism



15. Mach mau nao cung cap mau cho tiéu
nao ? Lam sang tac cac nhanh dong mach
nuoi tieu nao ?



Vascular areas

Key
| PICA territory

AICA territory
[T SCA territory

© 2002 Sinaver Associates, Inc




Superior
cerebellar
arteries

Anterior lobe

® Primary fissure
‘ Posterior lobe
Horizontal fissure

Superior
cerebellar
surface

Inferior /j//b (]
cerebellar
N \\
~

surface

~

Cerebellar nuclei: . \N-

dentate
emboliform \
globose

Y

fastigial v
L
Anterior mfenoré _

cerebellar arteries

4

/ Posterolateral fissure
Posterior inferior
cerebellar artery
Flocculus Flocculonodular
Nodulus _F— lobe




1 Dong mach tiéu ndo dwdi sau (PICA)
- cung cap phan sau, nhan, mat dudi
1 Dong mach tiéu ndo dwdi tredc(AICA)

- cung cap trwdc va dwdi tiéu nao
1 Dong mach tiéu nao trén(SCA)
- cung cap ban cau, nhan, chat trang



Nhdi mau tiéu ndo

* 2% of acute stroke
* 4 types of infarction
--PICA(40%), AICA(5%),
SCA(35%), border zone(20%)



Arteries of Posterior Cranial Fossa
Crura of fornix

Lateral and medial geniculate bodies of left thalamus Right ) .
Septum pellucidum Left choroid plexuses of lateral ventricles
Corpus callosum l d z A Post. horn of
Ant. cerebral aa. r. lateral ventricle

Longitudinal
(interhemispheric)
fissure

< Right and
left pulvinars

Splenium of

Heads of corpus callosum
caudate
nuclei R. post.
Thalam pericallosal a.
alamo-
geniculate aa. Parietooccipital
Medial and gnd .
lateral Ienticulo- S - — Calcarine branches
striate aa. — ‘ . 4 < & of r. post.

cerebral a.
Ant. choroidal a.

L. sup. colliculus
Ant. cerebral a.

Sup. vermian a.
Optic (ll) n. and

ophthalmic a. Post. medial choroidal a.

(to choroid plexus
of 3rd ventricle)

Middle cerebral a.

Thalamoperforating aa.

Post. lateral choroidal a.
Post. communicating a.

L. post. cerebral a.
with ant. and post.
temporal branches

L. int. carotid a.
Sup. cerebellar a.

Lateral marginal branch of
sup. cerebellar a.

Basilar a.

Pontine branches
Inf. vermian a. (in phantom)
Int. auditory (labyrinthine) a.

Choroidal point and choroidal a.

Ant. inf. cerebellar a. to 4th ventricle

Post. inf. cerebellar a. Tonsillohemispheric branches

Ant. meningeal branch of vertebral a. Outline of 4th ventricle (broken line)

L. vertebral a. Post. meningeal branch of vertebral a.

Ant. spinal a.

L. post. spinal a.

NIII PL10T Vg

/& CiBA




Lam sang
Nhoi mau tiéu ndo dwéi: DM PICA
(1) Nhanh PICA giira: chong mat, that diéu than
(2) PICA nhanh bén: khong virng tw thé, that diéu
chi 1 bén, loan tam doéng tac, noi kho
m) that dieu chi 1 bén, n6i kh6 hay dau tien dinh
(3) it gép Ondine’scure, chéng mat do'n thuan

(4) Toan b PICA: thuyén tac tir tim, xo vira DM, boc
tach DM



Posterior
cerebral a

SCA

Basilar a.

Pons

AICA—

Vertebral a. :

Medulla

Anterior
spinal a




Cerebellum Headache, vomiting,

! decreased consciousness
Vestibular nuclei

Inferior Dizziness, vertigo,
cerebellar diplopia, nystagmus

peduncle ' f
Solitary \ : P : / Hoarseness, palatal
tract ‘ 4 & paralysis, dysphagia

nucleus—m__

Dorsal ﬁ - , ' ::’ain n C(jay[e, face, )
vagal : h - - lorehead (at onset);
- u—’ . 4 |

nucleus ipsilateral loss of

-~ v - i /] & pain and temperature
Descending 5 ' ! | | sensation In face;
spinal tract . /) _ 2 \ , : diminished corneal
: 8

and nucleus of

tngeminal (V) n
Hypoglossal /

' reflex
|
Alaxia,

nucleus staggering

i
Lateral spino- \

cerebellar tract y Contralateral loss of
W pain and temperature

Lateral spino- " @ PN sensation in body
thalamic tract : : |

Nucleus ambiguus ; ‘ L Horner's syndrome,
Al miosis, eyelid plosis
PICA

Autonomic fibers

Anterior spino-

thalamic tract Vertebral

artery
Posterior inferior Medial Anterior obstructed
cerebellar a. lemniscus spinal a.

Shaded area shows

Pyramid _ \
zone of infarction




Lam sang

Nhoi méau tiéu ndo bung: PM AICA
(1) VUng bén cau n&o (1/3 gitra va dwéi cau n&o),
trwoc bén tieu nao
chong mat, giat nhan cau, cling bén tang cam giac
dau & mat, giam nhiét, liét nhan day V tay, Horner,
that dieu, diéec. Doi bén, tang cam giac dau, giam
nhiét

(2) Phan biét h/c Wallenberg (hanh tay bén)
Phan biét: liét mat, diéc va liét chirc nang nhin ngang



Lam sang ’

Nhoi mau tieu nao Iwng: DM SCA ‘
(1) Vung bén lwng cua cau nao thap va phan lwng
tieu ndo: chong mat, giat nhan cau, cung bén co
Horner, that diéu, run. BDoi bén tang cam giac dau,
mat nhiét, diec, liet day IV.
Can chan doan phan biét véi PICA
+ PICA chong mat, dau dau, mat thang bang CT khoi

choang cho anh hwong nang (30%), dan nao that,
chen ep than nao gay tw vong, thwong do thuyén tac

+ SCA roi loan dang di wu thé (30%), it chong mat,
dau dau, 1am sang lanh tinh, hiéu &ng choéang ché
chi 7%, wu thé do thuyén tac




CAU HOI ?




CHAN THANH CAM ON SU THEO DOI




