
*Topic 9:pons & midbrain
Level through caudal part (facial colliculus) (interrors

-Medial Lemniscus:most anterior part of Tegmentum hypothalamus
facial nucleus--Motor: - posterior of Lateral medial lemniscus. [silvatory

2)

medial longitudinalPressaremetthenit intenttodinnerinof trigment
Afducent nuclus. - Beneth the floor of the upper partof of the 4th. (motor)

/Beciex)

↳ospinal nucleus of frigiminal & treat:anteromedral aspect of Inferior cerebellar peduncle.
-medial vestibular nucleus:- lateral to abducent. 8

pontine nuclei:-small masses of nerves in Basilar part,Termination of corticopontine
->gtransverse fibers -> intersect the corticospinal & corticonuclear() tracts. Breaking
them into small fundles(i) ->MCP->cerebellum (connection of cerebellum with cortex).

-·facialcolliculesmadebythevisiturnof facial nerve Below the 4th venture
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2 level through cranial part (trigeminalnuclei) (mid pontine area, superior to 11).
X

Mediah ~motor nucleus of trigeminal. in Rt. Beneath the lateral partof 4th,Medral to sensory N
b 2

motor ~ Main sensory nucleus of Trigeminal:Lateral to motor N. (principle sensory Nuclus).
~cerebellar peducles:SCP/posterolateral to motor N),MCP.
Strapezoid bodys ③
~Leminiscus-Medial ①

↳lateral ②

↳Spinal lateral to
medial

· ne spinal nucleus of trigiminal in this section. ⑰

·Trigeminal leminiscus:-fibers of 2nd order neuron. ⑦
↳origin:-nucleus of Trigeminal (main sensory & spinal). ⑥ ⑤
stermination ...VPM:small nucleus,general sensory of head

& neck & taste.

· MidBrain
↳Location:Between the diencephalon/pons.

Kaity:-cerebral agnedute-> Tectum (post)
canti↳cerebral peducle:. By substania nigra- Tegmentum posteriorly.(pyramidal tracts).

Superior cerebellar peduncle:-midbraintcerebellum.L crus cerebrianteriorly.
two pigmented nucleiwastantanismeaningattheassesnuclesome.



· Anterior vein of midbrain
↳interpedicular fossa:-Between 2 crus cerebri
↳ crus cerebri

↳ ·culomotor (3rd):- emerges from medral side of cruscerebriin
the interpeducular in the interpenduncular fossa.

· posterior rein of midbrain
~Corpora quadrigemina:The largestnuclei

superior colliculit lateral geniculate body by superior brachium.visual reflexes.
·Interior colliculi + medial geniculate body by Interior brachium:auditory reflexes.

aTrochlear nerve (4th):- emerges below interior colliculous, innervate superior oblique muscle.
socculomotor nerve (3rd):- emerges at the Lul of superior colliculus.

1 level of inferior colliculus
:Trochlear nucleus:close to midline, posterior to MLS.
3Trochlear nerve:· Decussate in the superior medullary velum.
3Decussation of sp:-central part of tegmentum,anterior to cerebral aqueduct. (Iftheindic

IRt:-caterstothedensitionseminal-lateral:posterior to substania noge
substantia nigra
~ Crus cerebris,Lateral"s:"Temporoportine fibers.
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middle:-"Corticospinal & corticonuclear fibers.
13

14 ~medial":-frontopontine fibers.
-mesencephalic nucleus of Trigeminal:Lateral to cerebral aqueduct.
SML2 (medral longitudinal fasciculus).
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②Level of superior colliculus
A
->
Red nucleus

-

->Lemniscns:-Medial-spinal-Trigiminal (no lateral -- interior colliculas).
->Scrus cerebri: same as I
6
->Decussation of Rubrospinal tract-

->TMLL u
⑨

3

->Nucleus of oculomotor nerve:- posterior to MIt. 2
8

-

9 7
->Mesencephalic nucleus of Trigeminal.
->Edinger-westphal nuclus (3rd parcymphatic):- innervate the I 1

intrinsic muscles of the eye:constricting the pupil & accomodating ↳

the eye.
Il

-pretectal nucleus.Lateral partof superior colliculus, lightReflexes. Il
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Atopic to (Recorded Lecture 11):- Blood supply & Lesions.

· Hallmarkaretonsterriteheretract sign.

· Medulla oblongata
1 Medial medullary syndrome (Dejerine).

section: - (ul of olive (open medulla).
ssymptoms:-
1)contralateral hemipariesis/paralysis
(pyramidal or corticospinal).

2) contralateral loss of proprioception
& vibratory sense (medial Lemnisous).

3)Devation of the tonge ipsilateraly
when itis protruded Chypoglossal).

2 lateral medullary syndrome (Wallenberg,PICA).
Section:(v) of olivary (open medullal.
ssymptoms:- I
1)contralateral loss of pain & temp to body lanterolateral system).
2) ipsilateral loss of pain & temp to face (spinal Trigeminal).
3)vertigo & nystagmus (medial & inferior vestibular nuclei&MLC).
4)ipsilateral loss of taste of the tongue (solitary nucleus & tract 17th,8th,10th)
5)Hoarseness & dysphagia (nucleus ambiguus & rootof 9 & 10111 (RecurrentCaryngeall8.
6) ipsilateral Horner syndrome (hypothalamospinal fibers)

>Loss of symphatic stimulation (pitosis,miosis,Anhidrosis). 2

3 vascular lesion of posterior spinal Artery.
~
section:closed medulla.

ssymptoms:
Dipsilateral loss of proprioception & vibration (posterior column system).
2) ipsilateral loss of pain temp to face (spinal trigeminal).



· pon.5
1foville syndrome (paramedial Branches).

section:-cudal part (facial colliculus).
Symptoms
1) ipsilateral abducens nerve paralysis.
(lateral rectus-eyeball lateral movement
-> internal strabismus).

2) contralateral hemiparesis (corticospinal)
3)contralateral sensory loss (variate)

(medial Lemisous).

2 Millard-Gutler syndrome:if the danged area shifted latterally (facial nervel
↳symptoms

I Same as foville syndromeIt ipsilateral paralysis of the facial muscles.

3 syndrome of the midportine base (paramedial & short circumferential).
section:cranial part (trigeminal nuclei).
· symptoms
1)contralateral hemiparesis (corticospinal).
2) ipsilateral loss of pain & temp
3)Paralysis of the masticatory muses->Trigeminal roots (sensory

&motor).

4) Ataxia (corticopontocerebellar pathway in MCP).

·MidBrain
>Peter

· Blood supply, Basilar artery,quadrigeminal
· superior cerebellar

.
Interal carotid-> anterior coroidal

·posterior cerebral Medial posterior choroidal.
Thalamogeniculate.

1 weber syndrome:medial portion loculomotor dcrus cerebril.
~ symptoms
1) ipsilateral paralysis of extraocular muscle (except lateral
rectus (abducent) & superior oblique (trochlear)) (oculomotor).

2) contralateral paralysis of the extremities (corticospinal
tract in the cruscerebri).

3)ipsilateral dilation of pupil (parasymphatic nucleiof
oculomotor).

4)contralateral weakness of Lower face & divation of the
tounge when it is protruded (corticonuclear fibers in crus cerebri (not cranial nervel).

2 claude syndrome:central Area Coculomotor & Red nuclus).
symptoms 27
1) ipsilateral paralysis of eye movement--down & later loculomotor).

Ripsilateral dilation of pupil (parasymphatic neucleiof oculomotor).Icontralateral ataxia,tremor, incoordination (Red nucles).
3 Benedikt syndrome:1 + 2



· Herniation

1 Tonsillar herniation
causes. Mass in posterior fossa (tumor,hemorrage).

~PICP
~ pressure of medulla obligata (ventrolateral reticular area/vital center) directly
or by artery occlusion.

ssymptoms change in HR (hypertension) & Respiration hyperventilation).
<blul of consciousness a Death.

· Arnold-chiariphenomenon:- congenital tonsilar herniation.May be Asymptomatic, surgical ty
& good prognosis.

2 central herniation:space occupying Lesion in the hemisphere (supratentorial-sinfratentorial)
↑ICP-sforces diencephalon downward through the tentorial notch & Brain stem.
symptoms change in respiration (tachypnea & appeal

~eye movements are irregular.
~Loss of motor & sensory functions (Decerebrate -Decorticate).
loss of consciousness.

8

· falx cerebri:cresent.Anterior:crista galli, posterior:tentorinum cerebelli.
· Tentorium cerebelli:-Horizontal.Anteriolateral:superior petrons,posterior:occiptial lobe

·Anteriomedial:free,tentorial notch.

3 upward cerebellar Herniation:mass in posterior fossa--cerebellum upward through the tentorial
notch--compress midbrain.
~Resultsocclusion of superior cerebellar artery:intraction of cerebellum.bocclusion of cerebral agnedect:- hydrocephalus.

↳ *ICP:- vomiting,Headache, lethargy,but of consciousness.

n uncal herniation:movement of the unchs downward overthe edge of the tentorium cerebelli.
oearly stages, ipsilateral dilation of pupil (oculomotor).

ipsilateral abnormal eye movement.Coculomotor).
Double vision (any thing effects motor of the eye -> diplopia).
~>contralateral weakness of extremities (corticospinal).

later:respiration is effected.



* Recorded lecture 9 (17:17):-RN, SN,cranial nerves (3,4,5,6).
· Red nucleus:rounded massofgray matter in superior collculus Lul, situated between superior

aquedect (posteriorly)& substantia nigra (Anteriorly), Reddish blue (prascularized iron containing
pigment)
~Affrents, cerebral cortex

~cerebellum
·substania nigra
~ thalamic nuclei

·Spinal cord
·Effrents Spinal cord

>
reticular formation
>thalamus

. substantia nigra.
Action.. involving inmotor coordination.

· substantia nigra (SN):- Large motor nucleus in midbrain, Plut of melanin.
~Action:- reward. Addiction,movement,muscle tone.

~ connection with:-BG, cortex.

~ Parkinson's disease:- death of neurons in the SN.
mnemonic

oh ohoh to touch and feel very good velvetas Heaven

Iolfactory(nose-smell) sopthalamic

-rYnmetreeremer,reminiininthe
IX) Glossopharyngeal (tongue-taste for "sposterior) All of cranial nerves
x)vagus (tongue -> palate muscle & swallowing). get Alfrent fibers from
#1) Accessory (shoulder- shoulder shrug).. Both cortexhemispheres
1) Hypoglossal (tongue-tongue movements), except (7&12).

·oculomotor nerve (#):- LuL of superior colliculus
~Nuclei Main oculomotor nucleus

>Edinger-westphal nucleus (parasymphatic).
·course:-move anteriorlyin Red nucleus without synapse-simerge in interpeduncular Cossa-s
->medial cranial fossa (Lateralwall of cavernous sinus)-asuperior orbital fissure (Between Gretord
lesser wings & sphenoid) --orbital cavity Interior rami(parasymphatic -o ciliary ganglia- internalM).
supplies:All eye muscles except superior rami

Slateral rectus (AbducentII).

superior oblique (Troclear It).
stxtrensic muscles

·Intrensic Muscles (LightReflex). & ciliary muscles.



Action Extrensic M:lifting the uppereyelid,turning the eye up/down/medially.
.IntrensicM.. constricting the pupil & accommodating the eye.

Injury,complete lesion:all eye muscle Are paralyzed (except Lateral rectus & superior oblique).
·symptoms External strabismus (medial rectus paralyzed --Later rectus overactive).

~Diplopia
optosis:- dropping of the upper eyelid (Levator pulpebrea).
The pupil is widely dilated & nonreactive to light (constrictor pupillae)
~paralyzed Accommodation of the eye.

~ incomplete lesionsExternal opthalmoplegia:- paralysis of the extraocular muscles.
~Internal opthalmoplegia:bautonomic innervation.

· diabetic neuropathy:-onlyeffect the extraocular M-s paralyzed.

·Troclear nerve.V:(v) of interior colliculus
~course:pass posteriorly around centralgray matter (cerebral aqueduct & mesencephalic N)
->decussates in superior aspect -turn around crus cerebri-s lateralwall of cavernous sinus --
-> superior orbital fissure -> orbital cavity.
Isupplies:superior oblique muscle.
~Action:- turn the eye down & laterally.
sinjury symptoms, Diplopia

~ Difficultyin turning the eye downward & latterally (it turn up/medially).
~Difficultyin desending stairs.
a compensatory adjustment:Head tilt to the opposite side of the paralsied eye.

· Abducent nerve (VI):-cudal part (facial colliculus. Beneath the floor of 4th,close to midline).
course:-passes anteriorly-> pontomedullary junction -> cavernous sinus (interior lateral to internal
carotid Artery) -> superior orbital fissure -sorbital cavity.

·supplies:- lateral rectus.
~Action:- turning the eye laterally.
sinjury symptoms a Diplopia

·Difficultyto turn the eye laterally (it turns medially).
· internal strabismus (medial rectus overaction).

· Trigeminal nerve (r):mixed
·Nuclei, 83 sensory,Main sensory (Midpontine area) (similar to PCML

I > Spinal (substantiagelatinosa --along medulla) (similar to Als)I Mesencephalicabove main sensory N) Reflex proprioception of the periodontal Ligament.
. Assending Branch:-main sensory nucleus. >muscles of mastication in the Jaw.

~desending Branch:spinal nucleus.
Division sopthalmic:-inferior part of spinal nucleus.

~maxillary:Middle partof spinal nucleus. (SN)
~mandibular:- superior part of spinal nucleus.

~
Motor (posterior part of the pons).
species, same as spinal system.

~corticonuclear Libers, RN, RG (Reticular formation),Tectum.
supplies,Muscles of mastication.

AMandibulariterateparatini
Mylohoid.
~ Anterior bellyof the diagastric muscle.



I

acourse:-Anterior Aspect of pons (mid pontine)-upper surface of petrons apex ->Trigeminal
ganglion in Meckel care (pounch in dura mater) -- division.
Ca G1 ophalamic (interior partof SN- superior orbital fissure -> cavernous sinus ->Areas).

supplies,skin of forehead
>part of scalp.
cornea.

, eyelid.
snasal mucosa.

~ Paranasal sinuses

2 Maxillary (middle partof SN foramen rotundum --cavernous sinuses- Areas l
supplies supper Lip opthamic

skin of maxilla

,maxillary teeth & sinuses Maxillary
>nasal mucosa

·palate mandibular
·lower eyelid.

G3 Mandibular (Lower partorsN oforamenorale -> Areas ().
Supplies All motor

·Lower Lip greatauriculare
, skin of mandible & chin.
mandibular teeth.

liningoforal cavitytonein
~TMJ(Temporomandibular Joint).



· Recorded Lecture to:cranial nerves (7,9, 10, 11, 12)&R8.
· facial nerve (11):- Motor +sensory - parasympatic, cudal part.
·Nuclei Main motor (deep in RL in the lower part of pons)

course:posterior around the motor nucleus of #&U-turn forming facial
colliculus -> anteriorly to pontomedullary Junction.
supperpart:-Recives from Both hemispheries. Bilaferch

slower part:-contralateral hemisphereonly. Contraster

>parasymphatic N(posterolateral to main motorn)
I sother names:- superior salivatory (acrimatory or superior salivatory.

·superior salivatoryNi-recives from hypothalamus -- sublingual & submandibler glands.
~Lacrimal N:-from hypothalamus (emotional) & Sensory N of E (Reflex:forignbody-irritation).

>Sensory N (upper part of tracful Solitarus N, floor of 4th ventricle):-Anteriors of fange
By chord tympani
. course:-cell bodies ingeniculate ganglion (in midear cavity) - 1st order Neuron- upper
part of tractus solitarus->2nd order -- pontomedullary junctionVPM-primary gustatory
area (43) (parital lobe).

acourse:-Anterior pontomedullary Junction --internal acoustic meatus-ofacial canal-sinnerear
->medial wall of tympanic cavity (seniculate ganglion -posterior wall of tympanic cavity--
->Stylomatoid foramen (tcranial nerve ().

aBranches:in the middle ear.
~1) Gretor petrosal nerve (parasymphatic N-ogretor petrosal foramen--middle cranial fossa-

-> foramen Lacerum (tDeep petrocal) -sptygoid canal-ssynapse with pterygopalatine
ganglion ->Maxillary Nerve -> zygomatic nerve -- Lacrimal nerve-Lacrimal gland.

· Deep petrose nerve:-symphatic fromte -osynapse in superior cervicalganglia.

~
2)chorda tympani Nerve (infratempora(fossa -> petrotympanic Gossa (Glaserian fissure)

-> lingual nerve-> sutmandibular ganglia , sublingual gland
, submandibular gland.
·Taste Anterior of tongue.

sinjury. Depends on location spons (Abducent).
,
internal ascoustic meats (tVestibulocochlear).
sloss of taste over Anteriors (chorda tympani).

supper motor neuron:ipsilateral paralysis of the face.
slower motor neuron:- contralateral paralysis of the lower face (the upper face

willget innervated by the opposite hemisphere).
~ Bell's palsy:-unilateral, lower motor neuron type, cause is unknown (cold,DM,AIDS.

motor

parasymphatic.

sensory.



· Glossopharyngeal nerve (IX:-inferior olivary (u).
Nuclei isMainmotor (Deep in RC of medulla,superior end of the nucleus ambiguns).

~posterolateral groove (olive/ICP)--Trigule stylpharyngens muscle.
>parasymphatic (inferior salivatory):- Hypothalamus ->Nucleus -sposterolateral susove
Colive/ICP) ->Jungular foramen-> inferior ganglia-Tympanic Branch--Tympanic
canaliculus-stympanic plexus ->Lesser petrosal heats -- middle cranial
fossa-> foramen ovale->infratemporal Cossa-aotic ganglion (mandibular)->Auricatemporal
nerve-> parotidgland.

asensory, Itaste sensory (tracful solitarius (TSI). Posterior's of the tongue.
↳ inferior Ix gangliongroove -> Nuculus of(TS) ->vpM -0 cortex (primary gustatory)

32 visceral sensory (ts) carotid sinuses (Baroreceptors (nigative feedback).
sinterior IXganglion->TS->Dorsal nucleusof vagus (carotid sinus Reflex)

3 Common sensation superior IXSanglion -- spinal NotI --UPM- postcentral
↳ sensation from Middle ear. gyrus.

.Auditory tube.
pharynxexceptnasopharynx (maxillary).
~posterior of tongue.

~
I janglion superior ganglion of IX..common sensation.

~ inferior ganglion of IX:- taste & visceral.

↑ acourse:-Anteriolateral upper medulla -grove (olive (ICP) -> Jugular foramen-posterior
Border of Stylopharyngeal muscle->Between superior &middle constrictors --SesoryAreas

clesions. Loss of pharyngeal Reflex (gas Reflex)
sloss of carotid sinus reflex

closs of taste in posteriors of the tongue (vallate papillae).

Taste sense & Viccerch

parasymphatic
common sensation

motor

· vagus nerve (X):=Lv) of olivary.
>Nuclei. Main motor (Deep in RL of medulla, lower part of nucleus ambiguns), constrictorM of

pharynx & Internsic M of Larynx.
parasymphatic/Dorsal nucleus of vagus (floor of 4th ventricle),Recives affrents from

Hypothalamus & glossopharyngeal nerve (carotid sinus reflex).

↳ · Effrents to:Bronchi,Heart,esophagus,stomach, intestine (adistalls of transverse colon).
Sensory (lower part of nucleus TS).

·Taste:-epiglottis- inferior ganglion of vagus--TS -> UPM ->postcentralgyrus.
~common sensation:- superior ganglion of vagus -> Spinal Nuculus of(trigeminc).

·from souter ear
mucosa of the Larynx.
~ Dura of posterior cranial fossa.



I
·course.-Groove (olive/ICP) -- Jugular foramen-- desends ventrically in the neck within carotid
·Lesion,Uvula deviates to the heathy side

Hoarseness of the voice

Dysphagia & nasal reguritation (muscles of pharynx).
~Arrhythmia & irrugularityin GIT (parasymphatic).

·Accessory nerve (*I) (soft palate).
↳Cranial Root (nucleus ambigus),-> anterior surface --olive/ICP--tragus
·Spinal Root (upper 5 cervical):-Sternocleidomastoid & Trapeizus.
·course:-upper 3 cervical - Between Anterior & posterior nerve roots of
spinal nerves -- foramen magnum(cranial) ->Jugular foramen->cranial -A.

↳Spinal ->Muscles.

· Hypoglossal nuclei(11) (floor of th ventricle)
. course:anterior surface of medulla -> Between pyramid &olive-shypoglossal canal-Between
internal carotid Artery & Jugular vein ->Muscles of the tongue (except palatoglossusl.

·genioglossus:-recives from opposite cerebral hemisphere (as lower face).
sinjury, lower motor neuron tonguedivation Howard the paralyzed side (no prostrusion

in the non healty side).
~ ipsilateral muscle atrophy.

supper motor neuron son protrusion tongue will deviate to the opposide side of
Lesion (protrusion by genioglossus).

· Reticular formation:- continuous network of nerve cells & fibers
extends from the spinal cord-oThalamus.

sparts,median column:intermediate - size neurons.
medial column:large neurons.

·Lateral column:Small neurons.

·General function
~control of skeletal muscle (Reticulospinal tracts).
~control of somatic & visceral sensations.
~control of the autonomic nervous system (vital centers).
The reticular activating system (RAS).


