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1. Describe internal features of Medulla.

2. Describe internal features of Pons.
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1. Internal features of Medulla.

2. Internal features of Pons.
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Nuclear Groups Present In
Medulla

Gracile & Cuneate Cerebellar Relay Nuclei Cranial Nerve Nuclei
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Gracile & Cuneate

Input

» They receive gracile and cuneate tracts.McCQ [=semofmovemm
» They receive sensory information for kinesthesia, MCQ
discriminative touch and vibration from the same side of the body:.

Output

» They contain the 2" order neuron, their axons form the internal arcuate
fibers which cross to the opposite side in the sensory decussation which
form the medial lemniscus.mMcQ

==MCQ : Medial lemniscus releated to which of the following: Gracile &cuneate - Kinesthesia, discriminative touch & vibration==
MCQ : Medial leminscus receives sensation from : Gracile & cuneate




sl ¥ 5 ) gt | dttlr - il | GmslS
Faculty Of Medicine - MANSOURA NATIONAL UNIVERSITY

thalamusJ! o< medial leminseusJ! il

MCQ : Kinethesia from the upper
limb is transmitted through :
Cuneate

MCQ : Kinehesia from the lower
limb is transmitted through :
Gracile
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Cerebellar Relay Nuclel

1- Accessory cuneate:

Site: Lateral to cuneate nucleus.

Or kinethesia
Input: A

It receive proprioceptive information from the upper limb.

Output:
Its axons form cuneocerebellar tract (dorsal external arcuate fibers), which

reaches the cerebellum through the inferior cerebellar peduncle.

MCQ : Cuneocerebellar pass in which peduncle : inferior cerebellar peduncle
—===MCQ : Pontocerebellar pass in which peduncle : middle cerebellar peduncle
MCQ : Tectocerebellar pass in which peduncle : superior cerebellar peduncle
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2- Inferior Ollvary Nucleus

Formed of 3 groups: inferior , medial and dorsal %— Qlivary complexJ! J-

Input:
» Sensory data from spinal cord via spino-olivary tract.
» Motor data from cerebral cortex via coricospinal tract.

» Motor data from basal ganglia & red nucleus via central tegmental tractMea i-s -

Output:
Axons form olivocerebellar tract which cross to opposite side and enter the
cerebellum through the inferior cerebellar peduncle.

I Function: Cerebellar control of movement. \ \ Lesion: Cerebellar ataxia.

=MCQ : Central tegmental tract transmits motor signals from the basal ganglia and red nucleuvs to the:

inferior olivary nucleus

H
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3- Retlcular formatlon

Input:
» Receives motor data from the motor areas of the cerebral cortex.
» Recelves sensory data from the spinal cord and special sense organs.

Output- MCQ

Function:
» It Reticular Activating System (RAS)' responsible for the electrical activity of the

» Motor Functlon It influences the muscle tone. The medullary and pontine reticulospinal
tracts facilitate the flexor and extensor muscles, respectively. —
» Autonomic Function: it contains respiratory and cardiovascular centersy. sudden deathy
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midbrain ,pons &medulla! o s 50
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- Arcuate nucleus

Site: ventral to the pyramid.

Input: receives fibers from the cerebral cortex via pyramidal tract.

Output:

The axons form arcuatocerebellar fibers, reach the cerebellum through the ICP
by 2 routes:

A- Ventral external arcuate fibers: to the cerebellum from the same side.

B- Stria medullaris of the 4t ventricle: to the cerebellum from the
opposite side MCQ I~ g

__MCQ Jos g : Stria medullaries of the 41h ventricle is originally which type of fiber :
Arcuate fibers
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stria medullaris of
the 4th ventricle

ventral external
arcuate fibers

Arcuate nucleus
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5- Vestlbular nuclel

. They project
vestibulocerebellar ! 6o iiall pddala aal
fibers by 2 routes: * Vestibular nuclei ( 2

medullary + 2 pontine )

1. Direct: from the in the floor of 4th

i ventricle.
vestibular nerve.
2- IndireCt: from the Inferior and Medial

Vestibular nuclei

vestibular nuclei
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Written o Eight nuclel for cranial nerves:

Two sensory:
spinal nucleus of trigeminal and nucleus solitaries.

Two motor:
hypoglossal nucleus and nucleus ambiguous.

Two vestibular nuclet:
medial and inferior vestibular nuclel.

Two parasympathetic nucler:

Inferior sallvatory nucleus and dorsal motor nucleus of vagus..
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Two sensory nuclel SAQ

1. Spinal Nucleus of Trigeminal:

Site:

located in medulla ascends to the pons and descends to C3 of the spinal cord.

Input:

It mediates the pain, temperature and light touch sensatlons from the same side of the face , oral

MCQ : Spinal trigeminal nucleus give: 9,7, 9, 10

Output:
Axons cross to the opposite side and form trigeminal lemniscus which end in the VPMN of
thalamus.
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2. Nucleus solitaries

Input:
Divided Into
Upper third: receives taste sensation from the tongue via (7™, 9t and

10t cranial nerves).McQ
Lower 2 thirds: receive general sensation from viscera supplied by
(9t and 10™ cranial nerves).McQ

Output:

AXons cross the opposﬂe S|de and termmate In the thalamus
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Spinal trigeminal nucleus

ﬂ \ \
spinal trigeminal ;.1 1S yLic Gth eranial nerve ! ags aaly ,Si
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SAQ : Describe the sensory nuclei of

cranial nerve in the medulla ?

receives taste sensation from the tongue

receive general sensation from viscera

Nucleus Solitarius
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Hypoglossal Nucleus:

Site: in the floor of the 4th
ventricle. MCQ

Function: supply all muscles

of the tongue EXCEPT

palatoglossus muscle.
N\

‘\ Platogloglosses supplied by

vaqus (vagoaccessory)

M N ! |;~”S’JL§J3354.I|

= Vagoaccessory complex

Nucleus Ambiquous:

Divided into 3 parts
Upper part: for the 9t cranial nerve.
middle part: for the 10t cranial nerve.
lower part: for the to 11t cranial nerve

Function:

Supply all muscles of pharynx, larynx, palate
EXCEPT tensor palate muscle

N

Tensor palate supplied by
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trigeminal
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SAQ: Pescribe the 2 motor nuelei in medulla ?
&

|

- \;~
= ' gth Supply stylopharyngeus muscle
c" L Supply all muscles of pharynx,

11t larynx, palate except tensor palate

. 12th supply all muscles of the tongue
except palatoglossus muscle.
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Two parasympathetic nuclei SAQ,

Dorsal Motor Nucleus of : : ;
Inferior Salivatory Nucleus:
Vagqus. <—|Motor to viscera
SIte: floor of the 4t ventricle. :
Mea Function:

_ Supplies the parotid gland Mca
Function: vagus s through the 9t cranial Mca
Supplies the glands, smooth muscles and
blood vessels of the thoracic and
abdominal viscera via 10t cranial nerve MCQ
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rA;Q Describe the 2 parasympa’rhehc nuclei in medulla 7
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parotid

abdominal,
thoracic
viscera
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Two vestibular nuclel

Medial and Inferior vestibular nuclel

Site: In the floor of the 4t ventricle

Function: Maintain balance and equilibrium
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L_esions of the I\/Iedulla

A- Medial Medullary Syndrome (anterior spinal artery syndrome)

Cause: obstruction of anterior spinal artery

1. Corticospinal tract lesions: result in contralateral spastic hemiplegia.
2. Medial lemniscus lesions: result in contralateral loss of proprioceptive and vibration

sensation from the trunk and extremities.

3. Hypoglossal nucleus lesions: result in ipsilateral flaccid hemiparalysis of the tongue.
When protruded, the tongue points to the side of the lesion.
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ipsilateral paralysis

= | of the tongue.
When protruded, It points
to the side of the lesion

contralateral 0SS of

PICA
gatend port = proprioceptive
of medulla and vibration sensation

from the trunk and
extremities

contralateral spastic
hemiplegia

Anterior el s b3d agall ., Hlaie¥l g8 bl s
cord & mediaf
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Spl nal wt of medulla
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# Nice to know

B. Lateral Medullary (Wallenberg Syndrome)
(Posterior Inferior Cerebellar Artery[PICA] Syndrome)

Cause: obstruction of Posterior Inferior Cerebellar Artery [PICA]

1. Vestibular nuclei. Lesions result in nystagmus, nausea, vomiting, and vertigo.
2. Inferior cerebellar peduncle. Cerebellar ataxia.
3. Nucleus Ambiguous. Lesions result in ipsilateral laryngeal, pharyngeal, and palatal

hemiparalysis (dysarthria, dysphagia, and hoarseness).
4. Spinothalamic tracts (spinal lemniscus). contralateral loss of pain & temperature sensation

5. Spinal trigeminal nucleus and tract. ipsilateral facial loss of pain & temperature sensation

6. Descending sympathetic tract. ipsilateral Horner syndrome (ptosis, miosis, enophthalmos
& anhydrosis)
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Nystagmus, nausea,
vomiting, and vertigo.

Ipsilateral loss of pain
and temperature
sensation from the face *

ATAXIA

In ipsilateral laryngeal,
pharyngeal, and palatal
hemiparalysis, dysarthria,
dysphagia, and dysphonia,
hoarseness)

Contralateral loss of pain
and temperature

MM N | sensation from the body
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INTERNAL STRUCTURES OF THE

.

PONS

.

BASIS PONTIS TEGMENTUM
Anterior part Posterior part
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BASIS PONTIS o o

SAQ =

Is the Anterior part of the Pons, it contains:

Bundles of the pyramidal tract fibers: Corticospinal fibers and
Corticobulbar fibers

Pontine nuclel: 2 order neurons of the cortico-ponto-cerebellar Pathway.

Transverse pontine fibers: axons of pontine nuclel

Fibers of the middle four cranial nerves: on their way outside
the pons

"SAQ : Enumerate contents of basis pontis ===
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TEGMENTUM

Is the posterior part of the Pons, it contains 4 lemnscli and 4 cranial nerve nuclei

TRACTS || 1-Four lemnisci: medial lemniscus, trigeminal lemniscus,
spinal lemniscus and lateral lemniscus. Lelaasg iags

> 2-Medial longitudinal fasciculus (MLF): it connects the vestibular
ooy | NUclei with motor nuclei that move the eyes (37,4 and 6™ cranial

MCQ onsiss nerves).To:coordinate the eye movements :

3-Other tracts: €.J. tectospinal, rubrospinal, central tegmental tract and other tracts

Nuclei| | Nuclei of the middle 4 cranial nerves: 5, 6t 7th and 8t .

Pontine reticular formation

medic@mansnu.edu.eg
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| BASIS PONTIS==<o___ i
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IVIN: medial lemniscus e
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BB: trigeminal lemniscus
SL: spinal lemniscus = g
[ME: lateral lemniscus s
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L_esions of the PONS

A- Basal Pontine Syndrome 1- Caudal
2- Rostral
1- Caudal
Due to occlusion of paramedian branches of basilar artery
Structure affected Signs
Corticospinal tract. contralateral spastic hemiplegia.
Abducent nerve Ipsilateral lateral rectus paralysis
Facial nerve Ipsilateral facial paralysis LMNL

s————1
M N u Aalgdall Aladlowe - duaas Adsae - gule 15 Adlaie - lobewdl Joalsl B >lall
aaaaaaaaaaaaaaaaaaaaaaaaaa - 15" of May District - Gamasa City - Dakahlia Governorate
di a i







il ¥ 5 gmsail!| dasls - cadall dulS
Faculty Of Medicine - MANSOURA NATIONAL UNIVERSITY

L}
. .lll.....

.
"0 "
T an?

=
Salgdall & wle 15 ddlai v lolewll Jowaldl B slall = =]
International Coastal Roa ay District - Gama a G. v - Dakahlia Governorate 7 —
medic@mansnu.edu eg IE "

Aoolall Ascu sl Godacll Aoolall vnow il asgall



nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

2 ROSt ral " # Nice ’r; I;now

Due to occlusion of SNOTE clrcumferential branches of Dasilar artery

Structure affected Signs
Corticospinal tract. contralateral spastic hemiplegia

Trigeminal nerve ipsilateral paralysis of trigeminal:
a. Paralysis of muscles of mastication on the same
side.
b. loss of sensation from the face on the same
side.

2 "
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Due to occlusion of long circumferential branches of basilar artery

Structure affected Signs
Medial lemniscus. contralateral loss of Proprioceptive discriminative touch and
vibration sensation from the trunk and extremities.

Abducent nucleus. ipsilateral paralysis of lateral rectus muscle.
Ipsilateral Paralysis of lateral gaze

Facial nerve. Ipsilateral facial paralvsis LMNL
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1. Nucleus solitarius Is responsible for which sensation
A. Taste

B. Equilibrium

C. Proprioception

D. Pain and temperature

F. Touch

Answer: A
Mzs N U ot o T L ETA Pt Sy S - Boneiis Sovermaren [=1;




1. Nucleus Ambiguous Is a motor nucleus for which
cranial nerve

A. 314 & 4t

B. 5t & 61

C. 7th & 9t

D. 9th, 10t & 11t

F. 10t 11t & 12t

Answer: D




« Oxford Handbook of Clinical Medicine (3rd edition).
« Gray’s anatomy for students

« The Clinical Practice Of Neurological and Neurosurgical
Nursing Fourth Edition.
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