Brain stem lab



Brain sten ~ Crmstn

Thalamys
e Stalk like in shape

* Connects spinal cord

. Lerebellim
forebrain

Parts: fidai

1. Medulla oblongata
2. Pons Ping
3. Midbrain

Medula oblongats L
+— pinal cord



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 12" cranial nerves)



Medulla oblongata

B Most caudal level of the
brain stem
= Continuous with the
spinal cord
®m Connects pons to spinal
cord

®m Conical in shape
= Cranial nerves IX=XII
attach to the medulla

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

®m Upper medulla contains
cavity of 4th
ventricle(open medulla) _ Medulla

Fourth ventricle

Cerebellum
(hemisphere)



External structure of medulla

JIMost inferior region of the brain stem.

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

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

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

JdSurfaces shows series of fissures
* Anterior median fissure n i

"Posterior median fissure
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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

Olive




Gross appearance (ant. surface)

 Anterior median

Groove for basilar artery

brain

. Cerebral peduncle of mid
fissure
Superficial transverse pontine fibers
 Pyramid — pyramidal ki ko
. trigeminal nerve
decussathn Sensaory root of
trigeminal nerve
. Abducent nerve
* Olives

Roaots of facial nerve

* Groove bt pyramidan e o
olive (12t emerges) " .

+ Inferior cerebellar ~ ““"ETT .
peduncle ikl e

* Groove bt olive and  seessor o
ICP (9th 10th & cranial Pyramid

1 1th eme rge ) Hypoglossal nerve Medulla oblongata



Gross appearance (ant. surface)
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Trochlear nerve (1V)

Basilar pons

Anterior median fissure
Pyramid

Postolivary sulcus

Olive (olivary eminence)

Preolivary sulcus

Xl

Optic nerve ()

Oculomotor nerve (lll)

Trigeminal nerve (V)

Abducens nerve (VI)

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

Glossopharyngeal nerve (IX)
Vagus nerve (X)

Accessory nerve (XI)
Hypoglossal nerve (XII)

Pyramidal decussation



Groove for basilar artery

Cerebral peduncle of midbrain

Superficial tfransverse pontine fibers

Motor root of
trigeminal nerve

Sensary root of
trigeminal nerve
Abducent nerve

Roots of facial nerve

— Pons
Vestibulocochlear
nerve
Middle cerebellar
peduncle
Glossopharyngeal — '
nerve
Cerebellum
Roots of ==
vagus nerve
Olive
Accessory
nerve
Pyramid

Hypoglossal nerve Medulla oblongata



Gross appearance(post. Surface)

* Floor of 4th Median sulcus Inferior cerebellar peduncle

ventricle

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

) in il

median i Hypoglossal triangle

sulcus Cuneate tubercle ,

Gracil Vagal tnangle
* Lracie Gracile tubercle

tubercle Entrance inio g

central canal oblongata

* Cuneate Posterior median sulcus

tubercle

Central canal




Pons

e Located anterior to cerebellum
* 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 Pons
velum
b
Posterior

medullary
velum

Choroid
plexus

Fourth
ventricle

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
(midlinE)..IOdges Groove for basilar artery
ba Si Ia r a rte ry Superficial tfransverse pontine fibers

Cerebral peduncle of midbrain

e 5% nerve emerges Gie il naivg
from anterolateral Bessheeili s
Abducent nerve
surface (small Hootsof ticial narve .
. : RSN — Pons
motor (medial) Vestilococtionr G |
and large sensory e L e
(Iate ra I) Glossopharyngeal — alli, 1 ;. b ;
s ] . 7 ;.._"'3 erebellum
° 6th 7th & 8th Roots of .! h;:-"{‘t-_ =
vagus nerve . ] '\P'
emerges at G\ AN\ Olve
G )
pontomedullary \
Pyramid

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

Fioor of fourth ventricle Entrance into cerebral aqueduct
formed by pons

Cavity of the fourth ventricle

Superior carebellar peduncle Median sulcus

Sulcus limilans Veslibular area

Striae medullares
Hypoglossal
tnangle
Vagal triangle

Medial eminence

cerebellum
Tela choroidea

Facial
colliculus ) . “un
Vermis of = 7 N % e e

Floor of lourth ventricle formod Entrance into central canal

by medulla oblongata



Pontine part

Median sulcus . e ——
Sulcus limitans . R 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 median sulcus

Fasciculus gracilis
Mucleus gracilis

Fasciculus cunaatus
Mucleus cuneatus

Spinal tract of trigeminal
nerve

Spinal nucleus

of trigeminal nerve

Lateral corticospinal tract a Spinal root of accessory

nerve

Posterior spinocerebellar - ! b oy A Medial longitudinal fasciculus

tract
a"-/- -

.4:" ~, _ Medial accessory olivary nucleus

Lateral spinothalamic tract

Anterior spinocerabellar
tract
Central canal Decussation of pyramids

Anterior median fissure

Fasciculus gracilis

Mucleus gracilis

Fasciculus cunaatus
Mucleus cunesatus
Internal arcuate fibers

Spinal tract of
trigeminal nerve

Spinal nucleus
of trigeminal nerve

Central canal

Hypoglossal nuclaus

Medial longitudinal fasciculus

Posterior spinccerebellar
tract

Spinal root of
accessory nerve

Inferior olivary nucleus
Lateral spinothalamic tract

Anterior spinccerabellar tract Hypoglossal nerve

Pywrami
Decussation of medial lemnisci yraamid



Level of decussation of pyramids

Gracile fasciculus

Spinal trigeminal:
Nucleus (pars caudalis)

Cuneate fasciculus

Lateral
corticospinal
. fibers

Accessory
: nucleus
Spinocerebellar
fibers SR ‘
Anterolateral Medial C1
system ventral horn

Pyramidal (motor)
decussation



Level of decussation of leminisci

Gracile fasciculus
Solitary nucleus

Gracile nucleus
Dorsal motersvagal nucleus

Cuneate fasciculus Ay LT ‘
i - TN (R e Hypoglossal nucleus
Accessory cuneate Ny { B e - . Po_sterlor |
nucleus NG SRR, I YIRS R spinocerebellar fibers
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

g ~ \“\ Wp/v Inferior vestibular
Reticular formation )‘5 " &) =\ nucleus
\ P Inferior cerebellar
<L T
~—— 4 r

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 A ate nuclei Pyramid



Level of olives (open medulla)

Dorsal vagal nucleus

MNucleus of tractus solitarius Floor of the fourth ventricle

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
Mator nucleus of

trigeminal nerve

Main sensory nucleus
of trigeminal nerve

Pontine nuclei

Middle cerebellar
peduncle

Sensory root of
trigeminal nerve

Spinal lemniscus Maotor root of
trigeminal nerve

Medial lemniscus Transverse pontine fibers

Trapezoid body Bundles of corticospinal and

corticonuclear fibers
Cavity of fourth ventricle

Medial longitudinal fasciculus

Superior medullary velum

Superior cerebellar peduncle
Facial colliculus

Vestibular nuclei

Inferior cerebellar peduncle
Reticular formation

Middle cerebellar
peduncle

Mucleus of
abducent nerve
Spinal tract and
nucleus of

G
Motor nucleus trigaminal nerve

of facial nerve
Medial lemniscus
Transverse pontine fibers
Facial nerve

Abducent nerve
Bundles of corticospinal and
corticonuclear fibers

Groove for basilar artery Pontine nuclei

Trapezoid body



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
e Level through cranial part (trigeminal nuclei)

Anterior spinocerebellar fibers Superior APRSHiar Fourth ventricle
cerebellar medullary
peduncle velum Medial longitudinal fasciculus

Mesencephalic tract
and nucleus. -

)

Trigeminal nuclei: : : :
—~— Reticular formation

Motor
Principal sensory

pedlinele s 3 N Central
N ; ' 2 - 3 : 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
I

Mammillary Posterior -
Bge = ;g/ =7 body commissure Colliculi
4 e ’i k.
— Il : :
Midbrain
Midbrain A
©®
v ) |
V  Pons %},x Pons
@ \
Vi 5
>
Vil LB
vill &
IX |
X Medulla \ Medulla
Xl t Cerebellar
xi peduncles

Pyramidal decussation

Xl

Pyramid
A B C



Olfactory tract
Anterior perforated substance

Infundibulum (pituitary stalk)

Optic chiasm Mammillary bodies
Optic tract y : ————Temporal lobe (cut surface)
- ' Oculomotor nerve (I11)
Tuber cinereum ;
iR Trochlear nerve (IV)
Cerebral crus ‘

Trigeminal nerve (V)

Lateral geniculate body Abducent nerve (VI)

Y A . _ Facial nerve (VII) and

Posterior perforated substance Vil e ¥ 4 intermediate nerve
"r*" Vestibulocochlear nerve (V1)

Pons

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) Hypoglossal nerve (XI]

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

e Sup.brachium (to lateral geniculate
body)

e Inf. Brachium (to medial geniculate
body)

o 4t emerges




Internal structure of midbrain

Cerebral peduncle
is divided into crus
cerebri (ant) &

tegmentum (post)

Tectum is post to
cerebral agueduct

Mucleus of inferior colliculus

."' Y
Tectum [
\

Central gray matter

Cerebral aqueduct

- _

Tegmentum

Trochlear nucleus —

Medial lemniscus

Cerebral
paduncle

Temporopantine —

fibers /i

| Crus

cerebri
Corlicospinal and '.,~ e

corticonuciear U

fibers /

Fibers of superior

cerebellar peduncle Substantia nigra

Frontopontine Decussation of superior

o caveballar pedunde Interpeduncular fossa



Trochlear nerve
Inferior colliculus

Cerebral agueduct containing
cerebrospinal fluid
Cenfral gray matter

Mesencephalic nucleus
of trigeminal nerve

Lateral lemniscus
Mucleus of trochlear nerve
Trigeminal lemniscus

Spinal lemniscus

Internal structure of midbrain

Tegmentum

> Level of inferior colliculus
> Level of superior colliculus

Crus cerebri

Medial lemniscus

Temporopontine
fibers

Medial longitudinal
fasciculus

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

Superior colliculus
Cerebral aqueduct
Central gray matter

Mesencephalic nucleus
of trigeminal nerve
Mucleus of oculomotor
nerve

Medial longitudinal
fasciculus

7

Substantia nigra Interpeduncular fossa

Trigaminal lemniscus
Spinal lemniscus
Medial lemniscus

Temporoponting
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

: Mucleus 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

. ) Inter uncular fossa
Corticospinal and ped

corticonuclear fibers Frontopontine fibers



Midbrain (sup. colliculus)

Superior colliculus Cerebral agueduct Central gray matter

Medial longitudinal

fasciculus MNucleus of oculomotor

nerve

i stacal lerelgsiia Reticular formation

Red nucleus

Medial lemniscus Substantia nigra

emporoponting
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 y : ————Temporal lobe (cut surface)
- ' Oculomotor nerve (I11)
Tuber cinereum ;
iR Trochlear nerve (IV)
Cerebral crus ‘

Trigeminal nerve (V)

Lateral geniculate body Abducent nerve (VI)

Y A . _ Facial nerve (VII) and

Posterior perforated substance Vil e ¥ 4 intermediate nerve
"r*" Vestibulocochlear nerve (V1)

Pons

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) Hypoglossal nerve (XI]

Accessory nerve (XI)
Decussation of pyramids



