Brain stem lab



Brain stemn  GAmsten

Thalamus
 Stalk like in shape

* Connects spinal cord

. Cerebelum
forebrain

Parts: idai

1. Medulla oblongata

2. Pons oy ———s
3. Midbrain H“

Medula oblongata 1
+—— 5pinal cor



Functions

. Conduit for ascending and descending tracts
connecting spinal cord and cortex

. Contains reflex centers (cardiac and
respiratory centers) levels of consciousness

. Contains important nuclei of cranial nerves
(379 to 12t" cranial nerves)



Medulla oblongata

® Most caudal level of the
brain stem

= Continuous with the
spinal cord
®m Connects pons to spinal
cord
® Conical in shape
= Cranial nerves IX=XII
attach to the medulla

m Central canal of spinal
cord continues into the
lower medulla (close
medulla)

m Upper medulla contains

CaVitY of 4t _ Cerebellum
ventricle(open medulla) _Medulla: (hemisphere)

Fourth ventricle



External structure of medulla

JIMost inferior region of the brain stem.

JBecomes the spinal cord at the level of
the foramen magnum.

JdMedulla 1s broad above ,joins with pons
narrow below, continous with spinal cord

JLength is about 3cm, width 1s about 2cm
at 1ts upper end

JSurfaces shows series of fissures
" Anterior median fissure
"Posterior median fissure




External surface of medulla

Ventral surface of medulla oblongata contains

» Pyramid

*¢levation between anterior median
and anterolateral sulcus

*Formed due to decussation of corticospinal
fibres. »Olive

*Oval swelling between anterolateral
posterolateral sulcus.half an inch
long

*Produced by large mass of gray
matter called inferior olivary
nucleus




Gross appearance (ant.

* Anterior median
fissure

* Pyramid — pyramidal
decussation

e QOlives

 Groove bt pyramid an

olive (12" emerges)

* |nferior cerebellar
peduncle

e Groove bt olive and
ICP (9th 10t" & cranial
11th emerge)

surface)

Groove for basilar artery

Superficial transverse pontine fibers \ = /

Cerebral peduncle of midbrain

Motor root of
trigeminal nerve

Sensory root of
trigeminal nerve
Abducent nerve

Roots of facial nerve

— Pons
Vestibulocochlear
nerve
Middle cerebellar 3
peduncle A% T
Glossopharyngeal —5 "’“"" h
nerve
I Cerebellum
Roots of
vagus nerve
Olive
Accessory
nerve
Pyramid

Hypoglossal nerve Medulla oblongata



Gross appearance (ant. surface)

#

=

Trochlear nerve (1V)

Basilar pons

Anterior median fissure
Pyramid

Postolivary sulcus

Olive (olivary eminence)

Preolivary sulcus

Xl

¥ W T £
: ey

Optic nerve (I1)

Oculomotor nerve (lll)

Trigeminal nerve (V)

Abducens nerve (VI)

Facial nerve (VII)
Intermediate nerve (VIli)
Vestibulocochlear nerve (VIII)

Glossopharyngeal nerve (1X)
Vagus nerve (X)
Accessory nerve (XI)

Hypoglossal nerve (XII)

Pyramidal decussation



Groove for basilar artery

Cerebral peduncle of midbrain

Superficial transverse pontine fibers

Motor root of
trigeminal nerve

Sensory root of
trigeminal nerve
Abducent nerve

Roots of facial nerve

— Pons
Vestibulocochlear
nerve
Middle cerebellar :
peduncle &
Glossopharyngeal -,"—' Al
nerve 1
Cerebellum
Roots of ==
vagus nerve
Clive
Accessory
nerve
Pyramid

Hﬂ]ﬂglﬂﬁﬁﬂ' nerve Medulla nhlungata



Gross appearance(post. Surface)

* Floor of 4th Median sulcus Inferior cerebellar peduncle

ventricle

(upper 1/2) Floor of fourth ventricle
e Posterior Vestibular area

) tri Ll

median A T oren Hypoglossal triangle

sulcus Cuneata tubercle ;

Gracil Vagal friangle
* Gracile Gracile lubercle

tubercle Entrance inio g

central canal oblongata

* Cuneate Pasterior median sulcus

tubercle

Central canal




Pons

* Located anterior to cerebellum
e linchlong

* Anterior surface is convex &
shows transverse fibers that
converge on each side to form
middle cerebellar peduncle

e Located between the midbrain and
medulla oblongata




Pons

e extends from the pons-
medulla junction to an
imaginary line drawn from
the exit of the trochlear
nerve posteriorly to the
rostral edge of the basilar
pons anteriorly

» Pontine tegmentum
» Basilar pons

Third ventricle

) Cerebral aqueduct
Diencephalon

Anterior
medullary T \Pons
Fourth
velum 4
Sl \ ventricle
Posterior
medullary
velum

Choroid
plexus

Tela choroidea

Posterior inferior
cerebellar artery

Cisterna

Foramen of Magendie magna

Pyramidal decussation

Central canal of spinal cord



Gross appearance (anterior surface)

e Basilar groove

( m Id I N e) o |Od ge S Ty Cerebral peduncle of midbrain
baSiIa r a rte ry Superficial transverse pontine fibers \ _ = /
e 5% nerve emerges R \ |
from anterolateral s e
Abducent nerve
surface (small Fodte oo G .
. L Pons
motor (medial) e S A\
and large sensory ~ Vadecerbelar
(Iate ral) Glossopharyngeal —st—— 1' : ,,;’g
2is ' X2
th 7th th Roots of IR il
* 6 7 & 8 vagus nqtarve \ ! | .‘" =
emerges at WA\ \i Olive
Accessory
pontomedullary .
yrami

junction M-L

Hypoglossal nerve Medulla oblongata



Forth ventricle: Floor or Rhomboid Fossa
Diamond-shaped

Formed by posterior surface of the pons and the cranial half of the medulla
oblongata

Floor of fourth ventricle Entrance into cerebral aqueduct
formed by pons

Cavity of the fourth ventricle

Superior carebellar peduncle Median sulcus

Sulcus limitans

Veslibular area
Striae medullares
Hypoglossal
tnangle
Vagal tnangle

Medial eminence

Facial
coliculus
Right
cerebellar

Vermis of hemisphere

cerebellum
Tela choroidea

Floor of fourth ventricle lormed Entrance into central canal

by meduila oblongata



Pontine part

Median sulcus . T [—
Sulcus limitans = i e _
Medial eminence

- Facial colliculus:
overlies nucleus of
abducent n. and genu o
facial nerve

- Hypoglossal triangl' ;
Vestibular area | :

overlies vestibular
nuclei

Acoustic tubercle
overlying dorsal
cochlear nucleus

Inferior fovea

(Vagal triangle)




Internal structure of medulla

1. Level of decussation of pyramids(motor /
close medulla)

2. Level of decussation of leminisci (sensory/
close medulla)

3. Level of olives (open medulla)
4. Level Just Inferior to the Pons



Posterior meadian sulcus

Fasciculus gracilis
MNucleus gracilis

Fasciculus cuneatus
MNucleus cuneatus

Spinal tract of trigeminal
nerwve

Spinal nucleus

of trigeminal nerve

Lateral corticospinal tract -

Posterior spinocerebellar i e,
tract i et
o

Spinal root of accessory
nerve

Medial longitudinal fasciculus

Lateral spinothalamic tract

Anterior spinocerebellar Medial accessory olivary nucleus
tract
Central canal Decussation of pyramids

Anterior median fissure

Fasciculus gracilis

Mucleus gracilis

Fasciculus cuneatus
MNMucleus cuneatus
Internal arcuate fibers

Spinal tract of
trigeminal nerve

Spinal nucleus
of trigeminal nerve

Central canal

Hypoglossal nucleus

Medial longitudinal fasciculus

Posterior spinoccerebellar
tract

Spinal root of
ACCESSOry narve

Inferior olivary nucleus
Lateral spincthalamic tract

Anterior spinocerabellar tract Hypoglossal nerve

p i
Decussation of medial lemnisci yramid



Level of decussation of pyramids

Gracile fasciculus

_ Spinal trigeminal:
Cuneate fasciculus Nucleus (pars caudalis)

Tract

Lateral
corticospinal
. fibers

. ' Accessory
' ’ nucleus
Spinocerebellar /
fibers |
Anterolateral Medial C1
system ventral horn

Pyramidal (motor)
decussation



Level of decussation of leminisci

Gracile fasciculus
Solitary nucleus

Gracile nucleus
Dorsal motemvagal nucleus

Cuneate fasciculus E) S _
i - oS dRfm - — Hypoglossal nucleus
Accessory cuneate ——. _ 4Pt . _ = . Posterior |
nucleus . N R o 3 - spinocerebellar fibers
L &l .
Spinal trigeminal:
Tract

Nucleus (pars caudalis)

Cuneate nucleus

Reticular

formation Internal arcuate fibers

Anterolateral

system
Principal olivary

nucleus

Posterior accessory
olivary nucleus

. Pyramid (corticospinal fibers)
Medial accessory
olivary nucleus



‘ Medulla oblongata at the level of olives

Medial longitudinal fasciculus
Hypoglossal nucleus Inferior medullary velum
Dorsal vagal nucleus Cavity of fourth ventricle
Medial vestibular nucleus
Nucleus of tractus Posterior cochlear nucleus

. = \ \ \ >
Flaticularionﬂah:nanus i\?\ ' ﬁ‘}/“-"’ [— Inferior vestibular
Z | - nucleus
\\ AR ‘/ Inferior cerebellar
a4 MR

Spinal tract and peduncle

nucleus of
trigeminal nerve Anterior cochlear
nucleus

Nucleus ambiguus
Vagus nerve

Anterior
spinocerebellar tract
Lateral

spinothalamic tract

Dorsal accessory
olivary nucleus

Inferior

Tectospinal tract olivary nucleus

Medial accessory
olivary nucleus

Medial lemniscus
Olive

Hypoglossal nerve
Anterior median fissure  Areuate nuclei Pyramid



Level of olives (open medulla)

Dorsal vagal nucleus

Hypoglossal nucleus

Medial vestibular nucleus

Medial longitudinal fasciculus
Tectospinal tract
Spinal tract and

nucleus of
trigeminal nerve

Inferior cerebellar

peduncle

Posterior
cochlear nucleus

Reticular formation\.

Dorsal accessory
olivary nucleus

Medial lemniscus

Vestibulocochlear

nerve Medial accessory

olivary nucleus

Inferior olivary nucleus

Pyramid



Internal structure of pons

1.

2.

Its divided by

transversely
running fibers of

trapezoid body
into:
Tegmentum
(post part)
Basal part (ant
part)

levels

Level through
caudal part (facial
colliculus)

Level through
cranial part
(trigeminal nuclei)

Medial longitudinal fasciculus

Superior medullary velum

Reticular formation Superior cerebellar peduncle

Cavity of fourth ventricle

Motor nucleus of
trigeminal nerve

Main sensory nucleus
of trigeminal nerve

Pontine nuclei

Middle cerebellar
peduncle

Sensory root of
trigeminal nerve

Spinal lemniscus Moter root of
trigeminal nerve

Medial lemniscus Transverse pontine fibers

ey peanic Sy Bundles of corticospinal and
corticonuclear fibers
Cavity of fourth ventricle

Medial longitudinal fasciculus Superormeduliary velum

Superior cerebellar peduncle
Facial colliculus

Vestibular nuclei

Inferior cergbellar peduncle
Reticular formation

Middle cerebellar
Mucleus of peduncle
abducent nerve
Spinal tract and
nucleus of

et
Motor nucleus trigeminal nerve

of facial nerve
Medial lemniscus
Transverse pontine fibers
Facial nerve

Abducent nerve

Bundles of corticospinal and

Trapezoid body corticonuclear fibers

Groove for basilar artery Pontine nuclei



Internal structure of pons

* Level through caudal part (facial colliculus)
Choroid plexus
Prepositus nucleus

Cochlear nuclei:

Posterior
Anterior

Restiform body

Solitary nucleus

Reticular formation
Facial nerve
Facial nucleus

Superior olivary nucleus
Medial lemniscus

Pontine nuclei —

Vestibular nuclei:

Medial
Inferior

Lateral recess

Spinal trigeminal:

Nucleus (pars interpolaris)
Tract

Vestibulocochlear
nerve (VIII)

Central tegmental
tract

Pontocerebellar fibers

Corticospinal fibers



Internal structure of pons

* Level through cranial part (trigeminal nuclei)

Superior Anterior
cerebellar medullary
peduncle velum

Anterior spinocerebellar fibers Fourth ventricle

Medial longitudinal fasciculus

A

<— Reticular formation

Mesencephalic tract
and nucleus. -

Trigeminal nuclei: .
Motor _
Principal sensory—S g

: \

W

cerebellal e BNE A -
pedunele I3 Tams ' N\ Central
- e 2 - tegmental
tract

Superior
olivary
nuclei

Medial lemniscus
and trapezoid body

Pontocerebellar Corticospinal fibers
fibers
Reticulotegmental

Pontine nuclei nucleus



Midbrain

* From the pons-midbrain junction to join the diencephalon (thalamus)

line drawn from the posterior commissure posteriorly to the caudal edge of the
mammillary bodies anteriorly

Mammillary Posterior

commissure Colliculi

Midbrain

'guedmﬁ
[ﬂi}l@l@@@@)&

(%)

Medulla Medulla

AN

Cerebellar
peduncles

XI Pyramidal decussation

Pyramid
A B



Olfactory tract
Anterior perforated substance

Infundibulum (pituitary stalk)
Optic chiasm

Mammillary bodies

Optic tract ——— Temporal lobe (cut surface)

Tuber cinereum ﬂ
1%

Cerebral crus

Oculomotor nerve (111)
Trochlear nerve (IV)
Trigeminal nerve (V)

Lateral geniculate body Abducent nerve (V)
Facial nerve (V1) and

Posterior perforated substance intermediate nerve

Vestibulocochlear nerve (VI
Pons vill)

Flocculus of cerebellum

Middle cerebellar peduncle Choroid plexus of 4th
ventricle

Olive
Glossopharyngeal nerve (1X)

Pyramid Vagus nerve (X)

Ventral roots of 1st spinal nerve (C1) Hypagiaseal nane (X1}

Accessory nerve (XI)
Decussation of pyramids



The Midbrain-posterior view

®m Corpora quadrigemina — the largest
nuclei

= Divided into the superior and
inferior colliculi

= Superior colliculi = nuclei that
act in visual reflexes

= Inferior colliculi — nuclei that
act in auditory reflexes

Trochlear nerve emerges below the
level of inf. Colliculus (from posterior
surface)

Occulomotor nerve emerges at the
level of sup. colliculus

Sup.brachium (to lateral geniculate
body)

Inf. Brachium (to medial geniculate
body)

4th emerges




Internal structure of midbrain

Cerebral peduncle N
is divided into crus
cerebri (ant) & “[ ‘
tegmentum (post) can o at—

Cerebral aqueduct

- _

Tegmentum

Trochlear nucleus

Tectum is post to I
cerebral aqueduct ———

fibers ( _

Corticospinal and ——
corticonuclear
fibers

Cerebral
peduncle

| Crus
cerebri

Fibers of superior

cerebellar peduncle Substantia nigra

Frontoponting Decussation of superior

ihars cerebellar peduncle Interpeduncular fossa



Inferior colliculus

Cerebral aqueduct containing
cerebrospinal fluid

Central gray matter

Mesencephalic nucleus
of trigeminal nerve

Lateral lemniscus
Nucleus of trochlear nerve
Trigeminal lemniscus

Spinal lemniscus

Internal structure of midbrain

Tegmentum

> Level of inferior colliculus
» Level of superior colliculus

Crus cerebri

Medial lemniscus

Temporopontineg
fibers

Medial longitudinal
fasciculus

Region of reticular
formation
Corticospinal and
corticonuclear fibers
Frontopontine Decussation of superior
fibers cerebellar peduncles

Superior colliculus
Cerebral aqueduct
Central gray matter

Substantia nigra Interpeduncular fossa

Mesencephalic nucleus
of trigeminal nerve
Nucleus of oculomaotor
nerve

Medial longitudinal
fasciculus

Trigeminal lemniscus
Spinal lemniscus
Medial lemniscus

Temporaponting
fibers

Reticular formation

Red nucleus

Corticospinal and Substantia nigra
corticonuclear fibers
Decussation of

rubrospinal tracts

Oculomotor nerve

Frontopontine fibers



Midbrain (inf colliculus)

Inferior colliculus Cerebral aqueduct Central gray matter

: Nucleus of trochlear nerve
Mesencephalic nucleus

of trigeminal nerve Medial longitudinal

fasciculus
Lateral lemniscus _ '
Reticular formation

Fibers of superior
cerebellar peduncle

Medial lemniscus

Temporopontine
fibers Decussation of superior

cerebellar peduncles

Substantia nigra

) ) Interpeduncular fossa
Corticospinal and

corticonuclear fibers Frontopontine fibers



Midbrain (sup. colliculus)

Superior colliculus Cerebral aqueduct Central gray matter

Nucleus of oculomotor
nerve

Medial longitudinal
fasciculus

. Reticular for ion
Lateral lemniscus eticular formatio

Red nucleus

Medial lemniscus o 2 Substantia nigra
o WB

emporopontine
fibers

Corticospinal and
corticonuclear fibers

Frontopontine Interpeduncular Mammillary bodies Decussation of
fibers fossa rubrospinal tracts



Olfactory tract
Anterior perforated substance

Infundibulum (pituitary stalk)
Optic chiasm

Mammillary bodies

Optic tract ——— Temporal lobe (cut surface)

Tuber cinereum ﬂ
1%

Cerebral crus

Oculomotor nerve (111)
Trochlear nerve (IV)
Trigeminal nerve (V)

Lateral geniculate body Abducent nerve (V)
Facial nerve (V1) and

Posterior perforated substance intermediate nerve

Vestibulocochlear nerve (VI
Pons vill)

Flocculus of cerebellum

Middle cerebellar peduncle Choroid plexus of 4th
ventricle

Olive
Glossopharyngeal nerve (1X)

Pyramid Vagus nerve (X)

Ventral roots of 1st spinal nerve (C1) Hypagiaseal nane (X1}

Accessory nerve (XI)
Decussation of pyramids



