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Figure 15.1. Schematic diagram of the fissures, lobules, and lobes of the cerebellum. Functional longitudina!
zones of the cerebellum are associated with cerebellar nuclei. The vermal (median) zone projects to the fastigial
nucleus; the paravermal (paramedian) zone projects to the interposed nucleus; the lateral zone projects to the den-

tate nucleus.

The LOBES and LOBULES of the CEREBELLUM

The true division of the cerebellum is not into a median vermis and
2 cerebellar hemispheres but into lobes & lobules. |

Deep transverse fissures divide the cerebellum into different lobes
and lobules. The fissures cut the vermis (transversely) and extend |

laterally into the hemispheres. f

Therefore: |

Each lobe has a median part (in the vermis) and a pair of lateral

extensions (in the hemispheres).
TN

Separates the (ﬂocculo nodular lob l
'!

~ R

A postero-lateral fissure
nodule in the midd
part of the cerebellum.

The most important fissure is the/primary fissurejwhich divides the |

main part of the cerebellum into(anteriorjand {éosterior}lobes. z
\ | .
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Fig. 7.2 Anteroventral surface of the cerebellum. The right tonsil of the cerebellum has
been removed Lo show the inferior medullary velum.
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Dentate

- . Buricd in the white matter are
the deep cerebellar nuclei. The dentate nucleus, shown
in Fig. 14-10, is the most lateral of these. The other
decp nuclei include the emboliform, glebosc, and fasti-
gial nuclei. (In cats the emboliform and globosc nuclei
combine {o form the interpositus nucleus.) ’

Schemaltic dingram showing the spatial arrangemen: of the deep cerebell:
¥
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. of the organization of the flexion—crosscd extension reflex.

- {(\\_f B
(x’ . ey "I
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Afferents from
cutaneous
receptors and
nocicoptors

The fiexion reflex is polysynaptic (Fig. 11-7). The affer-
cnt fibers enter the spinnl cord und excite interncurons of
the dorsal homn. The interneurons then act on alpha motor

( ?Eun neurons through rcl'u.v pathways involving other interneu-
N(@/{)td\(ﬁ) rons. The response is an excuation of alpha motor neurons
to the flexor muscles and inhibition of alpha motor neu-

rons to the extensor muscle of the stimulated limb (ipsilat-
cral). In addition, this is frequently ., accompanied by
excitation of alpha motor neurons to extensor muscles and
inhibition of flexors to the contralateral muscle. This pe-

havior is the appropriate response to painful stimuli; for
example, if a person steps on a sharp object, the injured
foot is withdrawn (flexion), while the other limb of the pair
Is extended, thereby providing support for the body and
preventing the person from toppling.

Flexion

Fig. 10-3  Flexor reflex with crossed extensor thrust. The black

— ﬂ internuncial is inhibitory.
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¢ a section through the cerebellar cortex. (Cajal silver stain, X 300.) l

Wae)<” .
Granule cell

dendrite—ioo-30v

endritrc
@rminads
/
{
Glomerulus i
\
\
Mossy —
fiber
Jb

Figure 11.9.
o>f converging fibers.

Schematic diagram of

‘%M0ram\4‘ O @

| Stelfate
| ad Hpes ¥ s

1/ ol neuraons N\ {qsked €

i R Pokin
Lok N Mo [\;den&r\‘{eg 9 WKU\)Q
% w oSt

.(ot)«fcrwo ZMA ;.0(31 jfk 1T Ced_r

deS<T~sk&/acJ ?mQM
Pibres) 4, te 8r1nuﬂe celfs

- / 3 ‘
/._,) - Purkinje. thon o wd rntes Pass o
. ”.- f . (‘-i' '.%ﬂh f_‘,L-l. mciLCajiir L

!
5
|
|

(1 {do . d“de'r
than  Lostg axets Synapse
m e Cerclthar nuclt
Granular cu (gfoy VQS(‘?{Z&![(V '\(A(‘itl-)
_Iayer
(li\MrMc)(t R erews %ﬂnw& cedds
; ( MEUr o< )
. S Y ‘:\\I)QS; (:;Pf, Ir Cd!f (erohr)
- N {
Golgr celt ) \ﬁ J

dendrite

S

Cenu(;j::)( fynapbc nodules
whickh ‘covttain AXONS

A €y rcemiag MoSS Y
-~ FIRERS (yestibulo —
SO SN Cercielbar 55 ping cercbed

D % covticapontacerchellar)
(-+) ! \". 63
! " Soig: ce!i’ﬂXONS ¥ DENDRITE:
\ﬁ—/// ERA fop G—Q\ai N
\ DENDRITES
Franude  Cells

a cerebellar glomerulus )showing the different sources



Stellte cell

Basket cell
fibyres

|

Purkinje cell

* Chimbing
fibre

Paealtel

Glomerulus

-
Neo / Granular celf
'

——<{ Inhibitory synapse
——(] Excitatory synapsc

prue/zf([r\puf) fo
—b&L Cer(’bb@um Hrmina

ether w U grandder
cdt layer(a the g lomerdds

o upon the  dendrites
°p Furl(\'vu'e cclds oy
CIIMBIN G FiBERS

4

Both inputs ouns
XUt &

‘ ¥

Exuwd Arangde @lf
Qn exgte Purkingc «lis

ond, / beasker and SR ate,
*(Of(.vo\zwdr)/ Intracerebellar » A R | (dﬂs and. Ga‘ef)l {—vrcﬂ
N nucleus .
filrs W VT |G mes indude | -
“’;‘(‘L“"‘f Dm*v““hdﬂimwu Tn durn fhe basked
c# celeqn, | ¥ Shrocercbella,
nucle: "‘“%\( x CC’Y'ffCo*(’cM(‘c~C(r<mdra AV\) (’d[rb(( cells

Fig. 7.7 {Neuronal organization of the cerebellar cortex.

(2 - CENTRAL

-+ A

CUMBING

MOSSY PURKINJE

GRANULAR

[BASKET & STELLATE)
lo o

PURKINJE }

Fig. 7.8 Diagram of neuronal circuitry in the cerebellum: excitation is indicated in red(;!')
inhibition in black ()

T2e  notoe  Pathwd (Hoto cokx o Srainstem wuclel)
WAL recedve  an \ear xRN en B Cere e U ay nucded
L\_Q?N'LQA Cotr( A ang M,,OL(Q\j, .tﬁ\k et .~

s lgwed within o oL Seconds Cﬂ ‘YC;*U‘"’.\A'\Z‘\, the ¥ an

= T f/‘v{) MgV ermont df T /)ml'ie/\ Po[ﬂnf@rba@?-iw\j(;w

ement’ el the agoriy

inhibt Mri(u\ic cedds.

- d“—(@clﬁi type = cedds

iv\,&'&u’b 6"’”“"11 cc[;[_(

Fin the Turkige
P celds (HML K\—ot{aeu\ec(l’;
vy inpd\w\dh'm
Coming ouk  dly
Calliffay Catex) dn
‘\*\9/\'\&3’(1\}, fo A

Aep caidedlon
e .
Tl cerctcdlara nuclel |
'wd(i w inad
;Eéaﬂh‘mj (yj fr\arw\\'/‘j ;
dim'«;l»ér an) WSty Kwen
wiids s follaed e

.
i
i
i

!

1

~

< wddlisc cond s b}\j
AR NN P\'u"M ?u\r\:\"w\'\(
cds) &)

A= <

ance hwee
1, which ( T¥ampom o
tag evists m?x.g‘.nm
£
: A,\ 0&\4‘[\}1\
~ nuclel

(Cerchlan)



e . s 7 )

onnections o% e & z
VeSH & wlo cercbellun %g%%@%, 4
(Phoccudsnodutar Lobe) 9 @ \

J

/vk

~a
(=

T> ML F(CWdr'nz\{-C '&Qé
Movements with Y mayem

P

4 [f? teral VC_S-(‘{'I)(.L[RY
Nuceys s

q th V’tiflbd&/\;

NUCke

v \/mnd
mu(m@fd*
Woter Yysctew)

Cregufate Gt o+
PoSture)

< Y
S‘C-P: SV\,’)_C&TCb v

M.c.p - e j/cUa ?(j““£€ _\V\Ofovmunms
1-c.p - I'\@Cn\w b 4

MLF -

| (“rV\ccU:LQ ﬁ&n@\imc{,'na./ #Axc,‘cujaf>
:LY\P\L* & the VCS‘J“GNJDCWCQ%(M (PfOCC(L@oV]cO(A,Jdr

anf*&) dnc{ S'ea‘\qc(dry (ﬁ/mm

6res —- 5, 4o, the CCrfécﬂuMCMoS(—éL
Unrouévl\ 1»»66}&6\. C&;’cée,é/ar f’fc{unc/{) flncj (’/nc/ Ao eSS

Pbves Y e Haccudonaclotay Lobe —s TR Mossy AGrer
Synapse  with PInwde cetfe (within ta OQJO‘MWW') Wi,
in Frn fvnllpfc Writh  the P(,(r/(,'n'g celds in tha

elecudar Lover @ e Cercbeldsy Coreex
[9\:@{’(%) g the vestib ukbocere fe 07,

-/ he //D(/(I’/Cl'l{j‘( cedbe 02) e foﬁ'éu,(oCer({e/é(am P/o\)cct
To ﬁﬂ& /(/L{_f/r&/g U(-Sh.éujir rw(/eug (ZXCCfﬁmq % the ’—(A/C) ?27

- The Datesd ver AGud g, nucleys  Sends Adown  the Laterdd

VthA(i‘ﬂA/(/oS}o;’n;\g /YI(C(—C/)ﬁL(/(" % WO[I/LQ Mo for \ryj/&v\) wgu'(,f
%;d)nui(’,( o Z/ ”nof‘o“ﬂ&mcrv\s that fwﬁ@ Exfen oy muf(ﬁb
(Qait & Posturt) .

fobe)
?r'(mary, (gfow\ laéy

hucle;) VeShhular




> )@

@ \,S@ ina COVQ[JW\] UVMS
P&\rdvermis

L‘Mbsqvk) Mott? car i

[ p\

mwcﬁa“s ;MCV‘FGS{NS
e
olivo cerebedlan \ \Mert,(,C celd
track ( Qo Dreom Y | N +d \l/ e
4 ¢€ ’A«Llﬂl\j / ' ) 3 0\ ocertbes ﬁav ﬁaCfS{ k(;r; ]!\/{)\Lf\{
@Q('v{\, npuk’ Yy from muscle Spi ndle fv trunC
- /7’9“"@ /’ [N ¥ b nuscles
'ouufwt
WV\\ASCICS ( ’WlO'{'dV
0wt m s
( P@Cw ¢ OM\’)UJ‘ =2 4y dLStvq.f_‘) MA(LIC[@;
5@mocerebe_,w.u\w\ b Ambs
\ME/SPMO cerebellar 7‘r/7ct5()
\Y\? - O vo CC/CM(U‘ C COY/?CD (}Q’\VO» CCf(é(’/é(lr
pract) (2

OMPL,LJ:C Aom nwdws lﬂ%&r/JOSIfUU)

\_w—\/fio RE Crenadar %vmu;k)e Eﬁh‘CuiDSY}nApﬂ/ |

Hacts

—= Ruls
+L\N{KW‘“’->YV\01‘UY CG\:&{:OS{)) \A HRL}‘A/




~/
o blla] Rias - s w

axind (runic) LProximaf) o d(ff\ﬂ unseles

A s

(+ Conirol s GYMLEEY(CQQDVJMMW\«) dmo\&oq%"
fh/L\ASC@U <&9ﬁ6u&@7/ Csasy A AN ‘sin be huee, ﬂ?ﬁx

and Aanfaopanist)

r(;t QQCQI\/\QS n ’& KL’CV’?‘W: I'n kuﬁc@g
V4 omh‘ Abao ok h ’(’Qmaayulnq ('wxc}\/cmm
@D w &cmm b puk from  Conthed cortex algu
(g Tekormans Cmevemtn
\I/

U‘ @W\anes (mowﬂ" Hr\cg Wbz
metded — Sends CMM

@ i@ | ForCE W (DigEcC (/;/(/1

% GV &L né

\/

i Covrechue S'p’m\.@s reacd  amuscles

J
TPBMM)J«Q h’dg @@ 5 /PocéYofF'm»q tyact-s
\a:

Lotera e TG e
Sgﬂew\ weol,-;\% S Lan v /)Az;y(»e/m
\} v 0&)}{-@«@,
To Aistd nwscles 7o il P Se e
— Proxiwal ~auscles
I
g e frmidha) ottt conbelln)
dlfect motey Ak Whde G &

Fm&,(gg [ ‘Cuj K%CC(‘ dCﬁAd “Mavement




Y EY @ @ o

' 5- M-
Topue <G |
C(’rGGToCcrc’bc/&/cﬂg\

4 e s
,. ' \/(é y
CORTICO — <g (
PoNTO - s
C ERERELLAR
track
¥ 2),(5,7)
A

-~ (;m’-(-;CO\_’GY\-h'n( ‘-9&1(5
within Crus Cerebr
'P})rdm'.cl,\.ﬂ p“(ﬁ(s
Within Crus Cercby

H-
/P(*mhnc nute Ceyis
PYramid ol . ’f\(?‘f“

Within basdar Part

' I Pons
-

'I'he@_ﬁn(mo nuclei}rcccivc allerent fiber
Parts of the cerebral cortex. PMA, premotor are
plememary motor area; M-/, primary motor co
mary sOmatosensory cortex: PR posterior pariet

primary visual cortex;
Notice - (e idelle e fcllay  Relun cde (w1 ) . (O 7..%7 e
(jj the axeus @G Pmtne nueke (20 mldliem dxensy “4
L J H?c‘siée Sicle - enifer e Cerepelllum and il ?é
s ‘ﬁ: 707'(31«’; c% U  Cepelyo cereb Alymn —><j¢2:j
llaterds o e Dentde nuclun and end by
gvl"fl[’fif‘f) wd ,‘tL.\ g)m)nu.(c ‘(‘C,Ur WA Ch a +Lirn
S:ﬂ“ I'L/ZSC bfj (e /iy ,(’:';y& CC-@/&)

s from most
a; SMA, sup-
rnex; S-/ pri-
al cortex; V1,



Ve v latead )

“al

Ced nucles

( midkbyain)
Lecks
‘DQM*‘\iC N\AC
(Cere([YOCC/)’CGOMMW\)

?qv\h ne
nucled

: o corele &> @
K Lnpudt c% Cercbrocercée, U ua Cor%’CO—>meo—>C€rcéﬂ¢r e
A
% OU*PLML 0% CCKéYOCxZAcbe,@ﬂum (SymafJSe)

i [ n @ @ & .
M Qe \4;21 uclec, IOadun C€2 5 S'C/Wkt \Z(W( s Syn apse \/i traci

. CCAC(TYocer(bCMUW' Within the red nucles v
7 hind
oathers, run Around s Ms

+ Funchons OQ Cefﬁb”o@mbﬁﬂum_sﬁcik f"(ﬂmitg Ca7sud c& gy
\/\/‘\/WWM¢ % I‘C& nue p(ds tg&[ﬂmu;
planning , initikno o fming 4 Segucnpnl movement

L 7T he Cufloroce,m'b(,wc(w\ re(e( s M#leh'w\ AC’W\ Pr}mdr\y
TMetTY  oREA ;P’UMN'OY ql’ Sbﬂf/)((,men#fv&{ MOTCY AALlps (Cmccrn},\
tle wmotor Command that o Abous & he execwbed /e J
About atentcn szmemt) And  Rron e Sensor
owtas oy Ue pariesd Aobe( dbour the portund Lpage

e bccﬂy)--—-——‘:ﬁ’ T he OLD{'T’W(- {)Y(WA U Cerebrocerebellum
{){cds hack tb\d‘z rd  nucleys  and the  Primary  maotor
coY e x whee  F Caan s the Motor C,e/w\m,]ﬂol BEFOR(;
Tae  ExecuTioN of THE COMMAND == Thusy U
certhrocertbellun fUNMj(/ o dee Leke o
CECD — ForzwarDd CoNTRoL SYITEN (TZM Lo
Contvast & e  Veshbudar ,“\0/ f/o/'na,( Arvisions C/Z)
e cerchedlum whiich aw oo gpred Leedboce  contysd
S‘Uf{'&ms —> The ouwkpur  Bom e veshbuto c erclelliu, and

S pinecane hellinm ffece  Ele moter ace whde G o w Progiess
/e -'Lé,‘{(r Actuad Mhgrement




~ (@Zfévwrawu /\ >
/LQS jons the  Ceye /DCML(W\ j)O NOT :\ 6 ‘
/DI’OGZ/MCC 7’7(’()’(2/%4&’5 - Without e cepc Lﬂuﬁm P 'ﬁ?c’wq/u

77)/(_/ (_/Se , C(;’C,T(/'é/'/’lrz_flc’c( NGV pts axe //2/7//'0 Ss, [j(c —
~ e T T e R AN N
These observa (ﬁms Suggese that e Cepe belds,,

aAcds as REG I 1,/17”0,6\/ 5&57’5#/ L g
o -Oﬁy'e < motdy AU 1010 ates] 7/ other g jwns
A, e CNS

D, . .
bc ;{_1 (J(‘t_s 2\ ssOC\Ml’£ Wi L(/\ /( 5 / ons (/% élg(_’ Cch bc‘é/u“/{
Can (.{ Cgrouf el it T Main C/Za $$es 2

[\E /g'fl/t}’b?”@ff o‘(p< 5:7)’?(’&)\/ ﬂst:jnc’f\)/cl

C—A? (,u// ,51‘/ Ve
S mea%ld

s I P2 rcc( Cerpved ”/'I Atl'en  Pesules /Q GVin

Errors  wm /\HTE) FoPce , RANGE & DIRECT/onN
dé m - Hjjner%]{u CAn m«\ni'Pt"Sir C(‘j&@é i:M p
Number 4 WY \

X/;gemm dL VCS?"CL«IéoCcnb&Wum)«—}»j)S% urhan ce cxf
<. u:{:(mum((mbﬂm 45 YMAinkain I ,+ Posture
9 prisg Postar)

@aosmggcmﬂ A#AXic 8"1”(
With a0 +endency @ Llh
toward e  sidp )y the Losion

@@\)YSTF\ GMUs (Sfm&zmeous
SC&.Umej CYe moyemeats i
\/\Jf,\d,, e oes move Slow% *."j",:,Il
!h OMMe  Alrccbon and 'i()‘ o _ i

Cin e other (( JerKe e ‘
movewent Wk ‘)'x]v\g thae
9aze on an object) -

- nystagmus eflects DSYnergia
G e CXHinsic Sye  Tauscles

Yot



Topographic representation of the body in the
cerebellum

There are two separate representations. In the
anterior lobe the body is represented upside down,
while it is erect in the posterior lobe. The axial
portions of the body lie in the vermis {Fig. 17.68)
whereas the limb and facial regions lie in the
intermediate zones. Obviously, the lateral zones
would have no topographic representations of the
body as these areas have different functions, i.e.
planning and co-ordination of sequential patterns
of muscular activity.
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Romberg'’s test
To perform Romberg's rest, ask the patient to stand

S E—————
with his or her feet together and assess his or her
stability. Next, ask the patient to close his or her eyes,
making sure that you will be able to support him or her
if he or she falls {Fig. 12.8).
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Patients with cerebellar or vestibular lesions are
usually ataxic on a narrow bagse with their gyes open.
Their ataxia might get marginally worse when the eyes
are closed. Patients with propioceptive sensory loss J

(pahents with semsory Atqria

> Lesion in dersal wlumn - medid
Lewniseus Syitem)

might be slightly ataxic on a narrow base with their

eyes open, but they fall when they close their eyes

(positive Romberg’s test).
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To and fro tremor
perpendicular to direction
of movement

Dosterrar Lohe 5(7;'4(191@%{ ( neocencbelar Tynclrene)
L/\/\MJ

Cz‘mmen(’jt vesults fro  CVA fumeus fravma o Aﬁ'éné/m% clusctse

’MM'](UM (f)j/ QOSS c O;ml«'nnna\ c% “{’unﬁry MV €t )i
— A T ,é') E 6, ([(Crm;{(ﬂ uscbe  fene

(in Aade Aesiond
CINg
C @@ @ @ MV ments  ang AN OR MAC

N2

Ll i M
e AF X Pahene 78 Wnally € olicdt tha Lovb T
QX *’f‘dl%f Wi Tl wt (J’J

FILCNS)M.Y\ Lﬁlt ;l\‘ff [
Z Lﬁ rru, A% b’}j
:/ QL G o ¢ /W ¢ moeveanent ﬂxné ) /Cf?f’ﬂ’«w/r'wffw

e mgve meétt —> Tluo V) i*(,{_e/we(/ 5 28 eil'of‘»(,

in v%ﬁ'n hm

At f . Y/ R F
— OTha Ny madnfesfahans 62 {)OS{ [c (/< \Jm -
aLk:) Sty

OL\j L(].l AC{C( LLL i v\-éj%t.
'S(f ek CLL’)'hu\ bavies




