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site:
 The term cerebellum is from
“latin meaning” the little
brain. It is a part of the hindbrain
situated in the posterior cranial
fossa.

Posterior cranial fossa

Cerebellum

Cerebellum + pones + medulla = hindbrain-

↳
↳



It lies in posterior cranial fossa, 
under cover of  tentorium 
cerebelli, and behind pons and 
open medulla oblongata, being 
separated from them by 4th

ventricle.

[N.B.] Cerebellum together 
with pons and medulla 

oblongata are collectively 
called the “Hindbrain”.



Function of cerebellum

 Maintenance of Equilibrium, balance, posture, 
eye movement

 Adjustment of Muscle Tone

 Motor Leaning – Motor Skills

 Cognitive Function

Learning

Theoretically↳



• Two large lateral 
cerebellar hemispheres

formed of many gyri called 
folia separated by deep 
fissures (sulci).

• Vermis
narrow median part joining the 
two cerebellar hemispheres. It 
is divided into superior and 
inferior vermis.

Parts of the cerebellum

Gyri » elevations of gray matter

 لل ينات مسا
gyri ينعي 

ةقريلا

 cerebellum horizontally لا مسقب
 superior and inferior surfaces ل

ةدودلا لكش ينعي
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• anterior notch: related to back of brain stem.
• posterior notch: receives falx cerebelli.
• Two surfaces : superior & inferior.

Medulla, pones, 4th ventricle 

Pointed notch
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Surfaces of Cerebellum 

Superior surface: 
• it shows superior surface of 

vermis  (raised)  & cerebellar 
hemisphere 

• It has a deep fissure V shaped
called fissure prima that 
separates  anterior lobe from 
posterior lobe 

vermis

Anterior lobe

Posterior lobe

Fissure primaHorizontal fissure

Anterior 
notch

Posterior 
notch

ةزراب surface لا داهب ةزيمم نوكتب

رمحلاا نوللا

 رضخلاا نوللا

primary fissure ينات مسا هلا
&
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Surfaces of cerebellum 

Inferior surface:
• It includes inferior surface of 

vermis  which lies in a deep 
groove called vallecula

• Posterolateral fissure separates 
the posterior lobe from flocclu-
nodular  lobe.

• The most inferior part of the 
cerebellum is the cerebellar tonsil

Flocclu nodular 

Postero lateral
fissure

vermis Posterior lobe

قرزلاا نع رضخلاا ءزجلا لصفب

نلاا دحل lobes ٣ هيف راص كيه

At the upper junction of foramen magnum

herniation of cerebellar tonsil لا MRI لاب imaging لاب اهفوشتب ةملاع لوا intra-cranial pressure لا ديزي سب كيه ناشع
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Cerebellar Nuclei

Masses of gray matter scattered in 
the white matter of the 
cerebellum 

1. Dentate
2. Emboliform
3. Globose
4. Fastigial 
From lateral to medial

dentate emboliform

globose

fastigial

 gray matter لا فيك ينفياش
 و ،تاقريلا يز elevations ةلماع
 لا مهربكا ةريتك sulci هيف

horizontal sulcus لا لصفب يلا 
superior and inferior surfaceلا ةيحان جراخلا يف lateral نانسلاا يز اهلكش و ةريبك

Most lateral and largest one 

embolism لا لكش ينعي

Most medial.. L
-



 Cerbellum consists of 

• outerlayer of grey matter (cortex)

• inner layer of white matter (medulla)

 The medullary core is composed of 

incoming and outgoing fibres projecting 

to and from the cerebellar cortex.

 Medullary core also contain four 

cerebellar nuclei

 حار fibers لا لوده
 لا ؟ينف ينيدعم اونوكي

cerebellar peduncles 
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Anatomical lobes(3)
• Anterior lobe:
anterior to fissure prima
• Posterior lobe: posterior 

to fissure prima
• Flocculonodular lobe: 
separated from posterior 
lobe by posterolateral
fissure

Anterior lobe

Posterior lobe

Fissure prima

fissure prima

Flocculo
nodular
lobe: 



Functional Lobes of Cerebellum
(3)
Archicerebellum:
• Its connections are vestibular 
• Concerned with equilibrium
• Formed of 2 flocculi& nodule( 

part of vermis)

• Fastigial nucleus (medially): linked 
functionally with 
archicerebellum.  

nodule

flocculi

folliculo-nodular لا وه لا قيتعلا cerebellum لا همسا قيتع ينعي archi لا

 follicle لا بناج لك ىلع قرزلاا ءزجلا
nodule لا صنلاب يلا ءزجلا اما

 و ةيئادبلا تاناويحلا نم اجا مسلاا
 رويطلاب يسيئرلا lobe لا و ريبك هيقلاتب
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Lobes of Cerebellum

Paleocerebellum
• Connections are spinal ( Spino cerebellar) 
• Controls muscle tone, posture& coordinate 

movements
• Formed of 3 parts
1- Vermal: includes whole vermis, it has connections to 

the trunk muscles of both sides via fastigial nucleus
2- Two paravermal of cerebellar hemisphere : are 

connected to distal limb muscles of the same side via 
globose & emboliform nucleus

 دوجوم نوكب داه و ميدق ينعي paleo لا
 يوش ىلعا نوكتب يلا ةميدقلا تانئاكلاب
 اهيف ريبك نوكب و ةيئادبلا تانئاكلا نم

 يف نوكي مزلا شم يشا كسمت ناشع كديا كرحت تنا و
coordination لا ينب agonist and antagonist لمعب يلا smoothing 

 عم اوشمي مهنا agonist and antagonist لا يلخب movement لل
 cerebellum لا وه movemev لاب interruption ريصي ام و ضعب

 نابعتلا انا ست ست ( يعافلاا يز فحاوزلاب well developed هيقلاتب lobe لا داه

🐍
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Lobes of Cerebellum
Neocerebellum:
• its connections are cortico- ponto – cerebellar
• Projects to the contra lateral cerebral hemisphere via dentate nucleus
• Formed of most of lateral parts of cerebellar  hemisphere 
• it interacts with motor cortex in planning & programming of movement 

SCPMCP

 ناسنلاا يز movement skills جاتحتب يلا تاناويحلاب well developed نوكب
ىكح كيه وه سب عيمجلل يمارتحا عم( لاثم

😂😂

 انع lobe ربكا داه   )

ةيضالما تارضاحلما midbrain لاب هاندخا

Dentate nucleus

 superior cerebellar لا قيرط نع cortex لل تعبت حار
peduncle  لا ىلع علطي و thalamus قيرط نم حورب وا 

 thalamus لا ىلع نيدعب red nucleus لا قيرط نع ينات

3.
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 اهانملعت انحا يلا ءايشلاا
 لاصا تنا ةقاوسلا يز
 حار امف تاوطخلا تملعت
 لاو لامش ينمي طحا نوكت
 حار D/P ريغا ةرايسلا
 نوكتب اهلوا smooth نوكت

tense ىلع زكرم نوكتب كنلا 
 ريصتب نيدعب cortex لا

subconscious قيرط نع 
 الم نامك .. cerebellum لا
 نوكي حار ةباتكلا لفط ملعت
 اهيدعب ريتك زكرم اهلوا
 و ةلوهس لكب بتكي ريصتب
يشلاا سفن ملاكلا

A » archicerebellum 
(folliculo-nodular) 
B » paleocerebellum 
C » neocerebellum



Functional Areas of Cerebellar Cortex

• Vermis : influences movement of neck, shoulders, thorax , abdomen
• Lateral to vermis or intermediate zone: controls muscles of distal 

parts of limbs hand and feet
• Lateral zone : is concerned with planning of movements of whole 

body and conscious assessment of movement errors 

Muscles of the trunk

 يا ب ،لاثم بتكت تنا و ةكرحلاب أطخ هيف اذا هليكحت ناشع ؟ هلتعبتب بيط شيل brain لل تعبتب dentate nucleus لا قوف انيكح شم ؟ errors لا ينعي وش
skill يف feedback همسا trial and error لا ؟ طلغ هنا هبتني حار ينم طلغ يشا لمعت تنا و brain نسحا اهلمعت لضتب ةياجلا تارلما يف و اهايا كلحلصب و

-
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Dentate nucleus (laterally): linked functionally with 
neocerebellum.  

 Fastigial nucleus (medially): linked functionally with 
archicerebellum.  

Nucleus interpositus (emboliform and globose nuclei) in 
between : linked functionally with paravermal zone of 
spinocerebellum.  

↳trunk لا عات ءزجلا paleocerebellum لا عم ءزج اهلا و



Blood Supply of Cerebellum
1. Superior cerebellar( of 

basilar)
2. Anterior inferior 

cerebellar( basilar)
3. Posterior inferior 

cerebellar( vertebral) 

3
2

1
Basilar artery

Vertebral artery

 lateral part of the spinal لل supply لمعب هنع انيكح
cord لا لمعب و lateral medullary syndrome 

epsilateral ataxia لمعب ةلكشم هيف ريصت سب كيه ناشع

& ↓
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Arterial supply 
Superior cerebellar artery: arises from basilar artery and 
supplies  superior surface

Anterior inferior cerebellar artery : arises from lower 
part of basilar artery and supplies small anterior part of 
the inferior surface

Posterior inferior cerebellar artery: arises from 
veretebral artery and supplies large posterior part of 
inferior surface



Superior cerebellar

Anterior inferior 
cerebellar

Posterior inferior cerebellar



The cerebellum is connected to Brain stem by 
three peduncles SCP, MCP and ICP Superior, middle, inferior peduncles

↳



Cerebellar Peduncles(3) 
3 pairs of peduncles that connect cerebellum with brain stem
1- Inferior cerebellar peduncle connects cerebellum to medulla (mostly afferents)
Afferent fibers
1. Posterior spino cerebellar: from ipsilateral Clarks 
2. Dorsal external arcuate fibers or Cuneo cerebellar from accessory cuneate
3. Ventral external arcuate:  from arcuate nucleus 
4. Olivo cerebellar:  from inferior olivary nucleus( climbing fibers )
5. Para olivo cerebellar: from dorsal & medial accessory olivary nuclei
6. Vestibulo cerebellar: from vestibular nerve & nuclei end on flocculonodular

lobe
7. Reticulo cerebellar

+=l



Inferior Peduncle

Efferent fibers:
• Cerebello vestibular: from flocculonodular lobe to vestibular nuclei
• Cerebello olivary: to inferior olive 
• Cerebello reticular



ICP

olive

cuneate
Reticular formation

vestibular

afferent efferent

olive

vestibular

reticular

IP



Middle  Cerebellar Peduncle

Largest peduncle connects cerebellum to pons
Contains cotrico- ponto cerebellar fibers
• Fibers arise from frontal, parietal, temporal & occipital lobes
• Descend in internal capsule the through the crus cerebri of the 

midbrain lateral 1/5 for  ……    Medial 1/5……..
• Terminate on pontine nuclei 
• Pontine nuclei form transverse pontine fibers which cross mid line 

and enter cerebellum as middle cerebellar peduncle

Parietal, temporal, occipital

Frontal

cortex receives from contralateral side لا اما cerebellum receives from epsilateral side of the body لا

->

->



pons

cortex

Middle peduncle

MCP



Superior Cerebellar Peduncles

Connects cerebellum to mid brain
Afferents fibers
1. Anterior spino cerebellar
2. Tectocerebellar from superior colliculus
Efferent fibers
1. Fastigio reticular  
2. Cerebello rubral: from globose & emboliform  to red nucleus
3. Dentate thalamic to VLN of thalamus and dentate rubro thalamic  

to same nucleus of thalamus VLN but via red nucleus then to the 
cortex

 audio, visual stimulus يا هاجتا ينعلا ةكرح نع ةلوؤسلما لبق اهنع انيكح
F
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MCP SCP

Red nucleus

1

2

thalamus

Reticular formation

dentate

Anterior spino cerebellar



Applied Anatomy

Lesion presents  with signs and symptoms on the same side
• Hypotonia
• Disturbance in gait
• Cerebellar attaxia which present with (incoordination of the voluntary movement 

in absence of motor weakness). The range, rate, force and direction of movement 
are affected in cerebellar lesions.

1- nystagmus:  horizontal oscillation in both eyes.
2- staccato speech : interrupted explosive speech.
3- intention tremors: (Shaking of fingers when attempting to do a movement) 
4- dysmetria :(Ask patient to point to tip of nose by finger, he either past points it 

or misses it).
5- dysdiadokokinesia (Patient is unable to do rapid alternating movements as 

Pronation/ Supination)

 روهشم دهشم يف ةيديموكلا ملافلااب ..ةصق لكش ىلع اهليختن اولاعت
 cerebellum لا هنلا نوه لوحكلا انمهب شيل ،ناركس ادح هيف نوكي الم
 ،تلق هتبسن ول ىتح هيلع رثام لضي حار و هلا ساسح ءزج رتكا وه
  cerebellar ataxia هدنع يلا هبشب ناركسلا صخشلا لكشف

 لامش ينمي يشام نوكب

يشام وه و هلاح دراف نوكب ام
Incoordination in range, rate, direction of movement, force

ةغياز هنيع
 نع فورحلا لضفي نوكي يكحب وه و
 يلاع ريصب هتوص صنلاب و ضعب

حينم تافاسلما ددحي فرعب ام
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