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Objectives

At the end of the lecture, students should be able to:

Describe the external features of the cerebellum (lobes, fissures).
Describe briefly the internal structure of the cerebellum.

List the name of cerebellar nuclei.

Relate the anatomical to the functional subdivisions of the cerebellum.
Describe the important connections of each subdivision.

Describe briefly the main effects in case of lesion of the cerebellum.
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How can we differentiate between the upper surface and the lower surface of the cerebellum ?

The upper surface: is continuous with the cerebellar hemisphere which makes it hard to distinguish the vermis

The lower surface: is separated by a deep groove called the VALLECULA which makes it easy to distinguish the vermis



The Cerebellum

Note:
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Functional subdivisions of the cerebellum

Archi-Cerebellum
Vestibular Part

Paleo-Cerebellum
Spinal Part

Neo-cerebellum
Cerebral Part

Part of
cerebellum

Flocculonodular lobe

Vermis & Paravermis

Rest of cerebellum

Nuclei

Fastigial

Globose & Emboliform

Dentate

Afferent

From Vestibular nuclei
(Vestibulo-Cerebellar fibres)
Through ICP

From spinal cord (dorsal &

through ICP & SCP,
respectively

From pons (Pontocerebellar
fibres) through MCP

Efferent

To cortical (purkinje cell) Fibres
project : to Fastigial nucleus, which
projects to vestibular nuclei
through ICP + to Reticular
formation

To globose & emboliform
nuclei which project to red
nucleus through SCP

Note:

The globose and emboliform
nuclei have SIMILAR
physiological function but
different ANATOMICAL
structure.

To Red nucleus but mostly to
Ventral lateral nucleus of
Thalamus (through SCP)

then to motor cortex

Function

-Controls body Balance
(
)
-Control of eye movement (via VO
vestibulo-ocular reflex)

Controls and influence
posture & muscle tone
(Via Rubrospinal tract)

Coordination of voluntary
movements
(Via descending corticospinal
& corticobulbar tracts or
rubrospinal tract)

3 -PurkmE cell I

N o Vestibulocerebellar fibres I
Vestibular nerve

fract

Decussation ofsuperior

Decussation of pyramids:

cerebelar peduncle
Purkinje cell




Cerebellar Lesions
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Cerebellar ataxia causes ipsilateral:
¢ Incoordination of arm: intention tremor(
(on performing voluntary movements)

e Incoordination of leg: unsteady gait il

¢ Incoordination of eye movements: nystagmus&® &

e Slowness of speech: dysarthria (difficulty of speech)&

(the vermis and the
paravermis are affected)

CEREBELLUM
TRUNCAL OR
GAIT ATAXIA

VERMIS
—~—

e Loss of postural control

Why the lesion is ipsilateral ?

Because decussation occurs TWO
times. So they eliminate each
other

The 1st one occurs when the
corticospinal tract cross to the
other side.

The 2nd one occurs when the
pontocerebellar fibers pass
contralaterally in the
cerebellum




MCQ

Q1: Where does the cerebellum originate?

A: Forebrain B: Midbrain C: Hindbrain

02: The 2 cerebral hemispheres are joined in the midline by ?

A: Superior cerebellar peduncle B: Vermis C: 4th ventricle

Q3: Which subdivision of the cerebellum is In front of primary fissure on the superior surface ?

A: Anterior lobe B: Posterior lobe C: Lateral lobe

Q4: Which of the following is the smallest nuclei of the white matter?

A: Dentate nucleus B: Globose nucleus C: Emboliform nucleus

05: Which of the following is the most lateral nuclei?

A: Globose nucleus B: Dentate nucleus C: Fastigial nucleus

Q6: Axons of purkinje cells are the only axons to leave the cortex to ?

A: Pons B: Midbrain C: Medulla

D: None of the above

D: Horizontal fissure

D: Flocculonodular lobe

D: Fastigial nucleus

D: Emboliform nucleus

D:A&B



MCQ

Q7: Which one of the following is nuclei of Neocerebellum ?

A: Globose B: Emboliform

08: The Paleo-Cerebellum controls?

A: Influence posture B: Body Balance

Q9: The Midline Lesion of cerebellum is :

A: Intention Tremors B: Unsteady Gait

010: The Archi-Cerebellum control eye movement via:

A: Red nucleus B : Vestibulo Ocular reflex

Q11: Which one of the following control voluntary movements ?

A: Paleo-Cerebellum B: Neo-cerebellum

Q12: The affrent of Archicerebellum from:

A: Pontocerebellar fibres B: Purkinje cells

C: Dentate

C: Muscle tone

C: Nystagmus

C: Rubrospinal tract

C: Archi-Cerebellum

C: Vestibulocerebellar fibres

D: Fastigial

D:Both A &C

D: Loss of postural control

D: Reticulospinal tracts

D:Both A & B

D: None of them



SAQ

Q1 List the anatomical divisions of the cerebellum.
Q2: Enumerate the layers of the outer grey matter.
Q3: List the effects of unilateral cerebellar lesion?

Q4: Damage to the cerebellum results in effects on which side of the body?

Answers
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