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Midbrain - Level of Inferior Colliculus
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Substantia nigra

» Located between crus cerebri and ascending lemniscal fibres
* Medial part traversed by oculomotor axons
 Divided into pars compacta (dorsally) and pars reticulate (ventrally)

e The pars compacta - Dopaminergic neurons;
v’ Provide nigrostriatal fibers, key in pathogenesis of Parkinson’s disease
v'Ventral tegmental system of dopaminergic neurons key in adaptive behavior

» The pars reticulata - mainly GABArgic neurons
v’ Receive striatonigral and subthalamonigral fibres
v’ Project to the ventral anterior and dorsomedial thalamic nuclei
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Pons - external features

> Trochlear nerve

e
e

> Superior medullary velum

> Median sulcus
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Pons - histological zones

e Basal pons & Pontine tegmentum
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Pontine cranial nerve nuclei
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Cranial nerve nuclei within the medulla

Fourth ventricle

Sulous imitans  estibular nuclel (SSA) » GSE - Hypoglossal nucleus

Solitary nucleus (SVA, GVA)

* SVE - Nucleus ambiguous

Inferior cerebellar
peduncle

Spinal trigeminal * GVE - Motor nucleus of X (DVN)

tract and nucleus (GSA)

* GVA - Nucleus of the solitary tract

Vagus nerve
(SVA, GVA, GVE, SVE)

* SVA - Gustatory nucleus

Nucleus ambiguus

Inferior olivary « SSA - Vestibular (medial & inferior)

nucleus

Hypoglossal .
nerve (GSE) » GSA - Spinal nucleus of V




Other nuclei within the medulla
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Posterior median sulcus

e Posterior white column

Posterior
gray horn

“.
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Anterior gray horn
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Brainstem stroke syndromes

» Occur secondary to occlusion of small perforating et

arteries of the posterior circulation an o o

Ipsilateral sensory

and temperature
(Spinothalamic
tract)

alteration of pain
and temperature
(5th cranial nerve)

« Characteristic clinical picture according to the

Ipsilateral

involved area Corsbellr

ataxia

* |psilateral cranial nerve palsy at the affected segment

» Contralateral loss of power and sensation in the limbs SV Iy s 1

Add 5th motor, 7th and 8th
lateral Pontine

» |psilateral incoordination of the limbs




Midbrain syndromes

PARINAUD’S SYNDROME

Superior colliculus

' BENEDIKT'S
Oculomotor nucleus B AT SYNDROME

Medial lemniscus

Red nucleus

Substantia nigra

Peduncle

» Weber syndrome (superior alternating hemiplegia) - CN Ill, corticospinal
* Benedikt syndrome (paramedian midbrain syndrome) - CN Il palsy, red nucleus

» Parinaud’s Syndrome (dorsal midbrain syndrome, vertical gaze palsy, and Sunset Sign)
- the pineal gland compresses the vertical gaze center



Pontine syndromes

ABDUCENS NUCLEUS

FACIAL NUCLEUS

FACIAL NERVE

. 1
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ABDUCENS NERVE

spinothalamic tract

CORTICOSPINAL FIBERS

» Lateral pontine syndrome (Marie-Foix syndrome) - perforating branches of the basilar and AICA -
corticospinal, spinothalamic tracts, cerebellar tracts, CN VIl, CN VIII

» |Inferior medial pontine syndrome (Foville syndrome) - paramedian branches of basilar - corticospinal,
corticobulbar, medial lemniscus, middle cerebellar peduncle, abducens nerve roots

» Locked in syndrome - basilar thrombosis - ventral brainstem at the level of pons - pyramidal bundles



Medullary syndromes

Nucleus of soiitary tract

PICA (long circumferential)
Dorsal motor nucteus of CN X

Vestibular nuclei

/ Hypoglossal nucleus
Homer's tract /
O <

Inferior cerebellar peduncle Lateral medulla ry

aramedial
syndrome

Nucleus ambiguus Medial medullary
Lateral spinothalamic tract syn drome

Vertebral Ant. spinal

» Lateral medullary syndrome (Wallenberg syndrome) - PICA - Inferior cerebellar peduncle,
Vestibular nuclei, Hypothalamospinal, Spinal trigeminal nucleus, Nucleus ambiguus

» Medial medullary syndrome (Dejerine syndrome) - Pyramids, Hypoglossal nucleus,

 Hemimedullary syndrome (Babinski-Nageotte syndrome) - ipsilateral vertebral artery
proximal to PICA and anterior spinal ar erY branches - causes lateral medullary
infarct and medial medullary infarct simultaneously



Brainstem Reticular Formation




Brainstem Reticular Formation

Medial
reticular
zone

Lateral
reticular
zone

Raphe nuclei

—. Nucleus linearis

Cuneiform nucleus Substantia nigra

Dorsal and ventral

Oral pontine
tegmental nucleus

reticular nucleus ___

Caudal pontine ,
reticular nucleus ——£

1S A B

" \

Locus ceruleus

Superior
— central

Nucleus parvicellularis nucleus

Nucleus
raphe
magnus

‘ Nucleus X, /
gigantocellularis

Nucleus

prepositus Neurons in lateral

tegmental nucleus

Nucleus
, raphe
Central reticular nucleus

v'Mainly serotoninergic projections
v'Descending analgesic system

v’ Control of cardiovascular function
v'"Moderate limbic functions

v Cortical activation and alertness



Brainstem Reticular Formation

Lateral Medial .‘ Raphe nuclei
reticular reticular |
zone zone

—. Nucleus linearis

Cuneiform nucleus Substantia nigra

S v Give rise to reticulospinal tracts
retic(LJJI|;aar| r?&?lgﬂg n tegrrf\aen?gl nni?eruas

Caudal pontine , . Locus ceruleus

reticular nucleus — ! “superior \/MOdUlateS Spinal mOtor funCtion
‘,/'“ ‘. ——— ===\ central

Nucleus parvicellularis ' ‘ \ nucleus
\

—— Nucleus
raphe

Nucleus . /

gamoceuare < @M v Modulate segmental nociceptive
Nucleus N/
prepositus tegmental nucleus 'i N p U t

Nucleus
raphe

Neurons in lateral

Central reticular nucleus




Brainstem Reticular Formation

Lateral Medial
reticular reticular
zone zone

Cuneiform nucleus

Oral pontine

reticular nucleus ___

Caudal pontine
reticular nucleus ~

Nucleus parvicellularis

!
. Nucleus
gigantocellularis

Nucleus
prepositus

Central reticular nucleus

Raphe nuclei

Nucleus linearis

Substantia nigra

Dorsal and ventral
tegmental nucleus

Locus ceruleus

Superior

——— === central
, \ nucleus
Nucleus
raphe
magnus

Neurons in lateral
tegmental nucleus

Nucleus
raphe

v Give reticulospinal fibres

v'Visceral alerting responses - cardiovascular,
respiratory, baroreceptor & chemoreceptor

reflexes
v'"Modulation of nociception

v'Micturition centers



Ascending projections for
arousal and attention

Midline
(raphe)
Intrinsic connections for
) ~ control of eye movements,
Medial swallowing, and brainstem
reflexes
Lateral

Descending projections for control of
muscle tone, respiration, and arterial
pressure
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