Pupillary Light
Reflex



Constrictor
pupillae muscle

Ciliary muscle

Short ciliary nerves

7 To extraccutar muscles

Ciliary ganglion

Edinger-Westphal

ulomotor
e
O \ nucieus
\/ Dorsal lateral

geniculate nucleus

mx

A

Striate cortex

N
\®

Pulvinar

/‘ / collicutus
Posterior
Extrastriate cortex commissure Olivary pretectal nucleus




relative afferent pupillary defect
(RAPD)



relative afferent pupillary defect (RAPD)

Defect

swinging-flashlight test

4/ Paradoxical dilation

é 4 mm




relative afferent pupillary defect (RAPD)
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relative afferent pupillary defect (RAPD)

= Usually before the chiasm problem
= Retinal detachment
= |[schemic retina

= Optic nerve : Ischemia ,compression neuritis ,
recovered neuritis ... etc

= diabetic retinopathy

= Demyelination (IVIS)
= Unilateral Optic track lesion
= Unilateral mid brain lesion



Accommodation and
parasympathetic

Divergent rays
\ from close object

Dilator muscle
of iris

Sphincter

muscle of iris Anterior ch




Pupillary Adjustment

Focal point

Point sources of light

Point sources of light
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Ciliary
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Oplic nerve
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Oculomotor
narve

Oculomotor
component to
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muscle

extrastriatal Visua! cortex




light-near dissociation



light-near dissociation

e Adie’s tonic pupll

* Damage to the dorsal mid-brain (tectal area) around
the cerebral agueduct “but not the E W nucleus™

«  Stroke
 Meningitis
AL gl
«  Neurosyphilis
« [Diabetic neuropathy
 Demyelination (MS)

* Dorsal midbrain syndrome
(Parinaud’s Syndrome)




Anisocoria




Anisocoria

= Ffferent pathway or the eye it self

= Adie’s tonic pupil

= One side Dorsal midbrain syndrome
= Horner syndrome



Corticospinal and Corticonuclear
Projections




orticospinal
pathway

PRIMARY MOTOR AREA
(precentral gyrus)

PREMOTOR AREA
PRIMARY GUSTATORY AREA

FRONTAL EYE FIELD AREA
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x PREFRONTAL CORTEX

Lateral cerebral sulcus

AUDITORY PRIMARY AUDITORY AREA

ASSOCIATION
AREA

ANTERIOR
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Midbrain

MOTOR
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Medulla

Primary motor area of cerebral cortex

LEFT SIDE
OF BODY

Internal
capsule

: f /-j— Cerebral

peduncle
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(crossing)
in medulla

LATERAL
CORTICOSPINAL
TRACT

LOWER
MOTOR
b . NEURON

T\ To skeletal
muscles in
_ the distal
Spinal cord parts of the
limbs
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Atlas Fig. 5-12

Internal Capsule in MRI













TABLE 16.1
Signs and Symptoms of Upper and Lower Motor Neuron Lesions

Upper Motor Neuron Syndrome Lower Motor Neuron Syndrome

Weakness Weakness or paralysis
Spasticity Decreased superficial reflexes
Increased tone Hypoactive deep reflexes
Hyperactive deep reflexes Decreased tone
Clonus Fasciculations and fibrillations
Babinski’s sign Severe muscle atrophy
Loss of fine voluntary movements




Pyramidotomy




4 DAYS AFTER
BILAT.PYRAMIDOTOMY
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5 months after pyramidal tract lesion:

RT. HAND




Corticonuclear Projections




Motor cortex, ,
precentral gyrus Frontal eye field

Corticonuclear Fibers

Genu of IC

. Bilateral for upper face
@ = Direct to motor
neurons of nucleus

<@ @ = Indirect to motor
neurons via adjace
reticular formation

Crossed for lower face

NuA
= Bilateral projection: . m*

Crossed for uvula*

(soft palate)

Crossed for
genioglossus muscle *

= Primarily crossed
projections




Atlas Fig. 5-12

Internal Capsule in MRI
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= Direct to motor

neurons of nucleus

= Indirect to motor

neurons via adjace
reticular formation

= Bilateral projection:

= Primarily crossed
projections

Motor cortex,
precentral gyrus

Genu of IC

Bilateral for upper face

Frontal eye field:

Crossed for lower face

NuAm*
Crossed for uvula*

(soft palate)

Crossed for
genioglossus muscle *




Accessory Nerve CN XI
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Sternocleidomastoid Trapezius

Levasor scapniae

Rhcenbond mnor

Fromboid magor

Deltosa

Pectornis maor
Latasenus dorl

Tores maor

Latissires dorsl

Gray’s Anatomy for students: Figs. 8.171 page 920, 7.9 page 614

The sternocleidomastoid will tilt the head towards the shoulder on the same
side,
Thereby, rotating the head to turn the face to the opposite direction
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= Direct to motor

neurons of nucleus

= Indirect to motor

neurons via adjace
reticular formation

= Bilateral projection:

= Primarily crossed
projections

Motor cortex,
precentral gyrus

Genu of IC

Bilateral for upper face

Frontal eye field:

Crossed for lower face

NuAm*
Crossed for uvula*

(soft palate)

Crossed for
genioglossus muscle *




Facial Nerve: CN VI




Motor cortex,
precentral gyrus

Facial Nerve: CN VII

@

= Direct to motor

neurons of nucleus

= Indirect to motor

neurons via adjace
reticular formation

= Bilateral projection:

= Primarily crossed
projections

Genu of IC

Bilateral for upper face

Frontal eye field:

Crossed for lower face

NuAm*
Crossed for uvula*

(soft palate)

Crossed for
genioglossus muscle *




The Facial Nerve
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Hypoglossal nucleus




Lesion

of the Hypoglossal Nerve




Control of eye
movement



Supplemental
eye field

Frontal
eye field

Parietal
eye field

Visual
association
cortex




Superior  Medial Superior
oblique rectus recptus

" \ , Left eye

—— Lateral
rectus

Superior rectus Superior rectus

Midbrain

Superior Superior
oblique oblique ’

- (™
\ |
.
Lateral
s Oculomotor
-~ nucleus

.
»

Medial rectus
1

Cranial

Caudal midbrain nerve II1

Trochlear
nucleus

Abducens
nucleus




Lateral rectus

1° « Abduction
To test - look lateral

Medial rectus

o

L\
\-

\\

17 - Adduction
To test - look medial

Superior rectus

1° « Elevation
27 - Intorsion & adduction
To test - look out then up

Inferior rectus

1% - Depression
27 - Extorsion & adduction
To test - look out then down

Superior oblique

\\ #

19 - Intorsion
2" - Depresion & abductior
To test - look in then down

Inferior oblique

1° - Extorsion
2° - Elevation & abduction
To test - look in then up




Third Nerve Palsy

Eye “down and out”



Trochlear Nerve Palsy

Note: Right eye

A) Right trochlear nerve (CN V) palsy : : :
ol Hptrochlearneniy LIV Ry «Instead of intorsion and depressioh

action of superior oblique

*See extorsion and elevation

Head upright:

Hypertropia

and extorsion _

in affected eye =

(extorsion i ot N4 Observe how the axes over

usually visible to = : R\ . . .

examiuar) , _ I i~ \| the right eye shift when patient
Head tilt and chin tuck: |, 56 TIR
Head tilt away [/ A R A | generates a compensatory head
from affected eye [/ : : \

corrects extorsion ; [ ‘ : ‘ N verAbRt
Looking upward | o | Al

slightly (chin tuck)
corrects hypertropia

Attempted Correction:

*Patient tilts head to her left
*Tucks chin to foveate on objeg¢
Left eye will align accordingly

~
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Abducent norve injury




Conjugate Movements:

1. Saccadic

2. Tracking (pursuit)

3. Vestibulo-Ocular Reflex
4. Optokinetic Reflex



Disconjugate
Movements:

5. Vergence



Basic pathway
for controlling
saccadic eye
movements

Frontal
eye

Extraocular
muscles

Oculomotor
nucleus

Trochlear
nucleus

Abducens

nucleus

Vertical

gaze
center

Superior
colliculus:

Occipital
cortex

Dorsal

) lateral
Pulvinar | geniculate
body

Intermediate—/

Superficial

Spinal cord




Basic pathway
for controlling
saccadic eye
movements

Frontal
eye

Extraocular
muscles

Oculomotor
nucleus

Trochlear
nucleus

Abducens

nucleus

Vertical

gaze
center

Superior
colliculus:

Occipital
cortex

Dorsal

) lateral
Pulvinar | geniculate
body

Intermediate—/

Superficial

Spinal cord




Frontal
eye

cortex

A Dorsal
. lateral
Retina Pulvinar ) V) geniculate

body

gang l:l/
/ Occipital

Substantia
nigra

Optic
4 P

Extraocular
muscles

/}—f—. Vertical
\/ gaze
center
Oculomotor
nucleus
5

Trochlear
‘ lp orizontal

nucleus
gaze

=N center Superior
Abducens_.é-/ co iCUIUS:
Intermediate

nucleus
Superficial

Spinal cord




Basic pathway
for controlling
visual pursuit
eye movements

Parietal

cortex
Frontal

eye

field

Temporal
cortex

Area 17
k%rsal lateral

geniculate nucleus

Other C Oculomotor nucleus
brainstem |
targets

—Trochlear nucleus

Medial longitudinal

/ fasciculus

Pontir]e Vestibulo-
nuclei f cerebellum
Abducens nucleus # ,/\\/
: ; Juxtarestiform
Vestibular nuclei body




oculomotor
nucleus

Midbrain

Medial
longitudinal
fasciculus
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nuc. Il

Superior Colliculus | from vergence -
center . .
MLE Disconjugate
eye
Conjugate movements
eye

movements




nuc. Il

Superior Colliculus | from vergence -
center . .
MLE Disconjugate
eye
Conjugate movements
eye
movements

Internuclear Ophthalmoplegia



Superior Colliculus

ONE-AND-A-HALF SYNDROME




Ocular reflexes in Ocular reflexes in
conscious patients unconscious patients

(2) Brainstem intact (3) MLF lesion (bilateral) (4) Low brainstem lesion

Cold H,0

Warm H,O Warm H,O




Brainstem Syndromes Involving
Corticospinal Fibers and Cranial Nerves




o ¢ ' € X capsule
Ventral
posterolatera
nucleus D Trigeminal nuclei

. Corticospinal-pyramidal system

. Posterior column—-medial lemniscus system

LORS

Midbrain levels

|| Anterolateral system

LE T UE Middle to rostral
pontine levels

Medulla-pons
junction

Medullary levels

Upper extremity SN

Trunk C:_// ﬂ&

Lower extremlty




WVestibular nuclel Solitary nuclei and tract
Posterior (dorsal) cochlear nucleus MNucleus prepositus

e Medial longitudinal fasciculus
Spinal trigeminal tract T
P gand Kbt 3 -‘::--._ Fourth ventricle

Rostral
Anterolateral system -

Infarior olivary complex
Hypoglossal nucleus

Dorsal motor nucleus of vagus
Solitary nuclei and tract

Mucleus ambiguus

Spinal trigeminal tract
and nucleus

Hypoglossal nerve

Saolitary nuclei and tract Anterclateral system

e “t;‘ ) .I g S
Hypoglossal nucleus \ : 4 G Y y — =
,‘ : T | '. \ Corticospinal fibers

Internal arcuate fibers {

Spinal trigeminal tract ’ _ .~ S RS 25 Inferior ol |
and nucleus Mucleus ambiguus 1 ies] o ; L . ) (Brﬁ:g;):l :36 e%c;r}npex

Posterior spino-
cerebellar tract
Lateral cortico- :
spinal tract : _ 1 i A Medial lemniscus (ML)

[ Posterior spino- Mol ol T —
cereballar tract A G Pyramid (Py)

. Anterior spinal artery

D Posterior spinal artery {and arterial vasocorona in spinal cord)

|:| Vertebral artery
Pyramidal decussation Posterior inferior cerebellar artery

Anterolateral )

system = Anterolateral system Anterior Inferior carebellar artery

Rubrospinal I:l Vertebral artery plus paramedian branches of caudal portions
tract of basilar artery




Vestibular nuclei

Spinal trigeminal

Facial nerve

Facial motor nucleus

Anterolateral system

Abducens nerve

Basilar pons (BP)

Superior medullary velum
Fourth ventricle

Trigeminal nuclei:

Mesencephalic
Motor
Principal sensory

Trigeminal nerve

Anterolateral system
Abducens nucleus

Mesencephalic nucleus and tract

Medial longitudinal fasciculus (MLF)
Lateral lemniscus

Anterolateral system

Ventral trigemincthalamic fibers

Trochlear nerve

Paramedian branches of basilar artery

Long circumferential branches of basilar
artery and branches of anterior Inferior
cerebellar artery

Short circumferential branches of basilar
artery

Long circumferential branches of basilar
artery and branches of superior
cerebellar artery




The Uncus and Uncal Herniation







Atlas Fig. 5-14

The Uncus and Uncal Herniation




The Kernohan Syndrome




Quadrigeminal artery {Dﬁjﬁ
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C Benedikt syndrome




SYNDROME

STRUCTURES INVOLVED

CORRESPONDING DEFICIT

Benedikt syndrome (Weber and Claude)

Corticospinal fibers in crus
Oculomotor nerve fibers
Red nucleus
Cerebellothalamic fibers
(Medial lemniscus)

Contralateral hemiplegia

Ipsilateral oculomotor palsy, dilated pupil, diplopia

Contralateral tremor, hyperkinesias

Contralateral ataxia

(Contralateral loss of vibratory sense, position sense, discriminative touch)

Claude syndrome!

Oculomotor nerve fibers
Red nucleus
Cerebellothalamic fibers
(Trochlear nucleus)

Ipsilateral oculomotor palsy, dilated pupil, diplopia
Contralateral tremor, hyperkinesias

Contralateral ataxia

(Weakness of contralateral superior oblique muscle)

Dejerine syndrome (medial medullary)

Corticospinal fibers in pyramid
Hypoglossal nerve fibers or nucleus
Medial lemniscus

Contralateral hemiplegia
Ipsilateral deviation of tongue on protrusion
Contralateral loss of vibratory sense, position sense, discriminative touch

Foville syndrome!

Corticospinal fibers in basilar pons
Abducens nerve fibers
Middle cerebellar peduncle

Contralateral hemiplegia
Ipsilateral abducens (lateral rectus) palsy, diplopia
Auaxia

Gubler or Millard-Gubler syndrome?¥

Corticospinal fibers in basilar pons
Facial nerve tibers or nucleus
(Anterolateral system)
(Trigeminal nerve fibers)

Contralateral hemiplegia

Ipsilateral weakness of facial muscles

(Impaired pain and thermal sense on contralateral side of body)
(Impaired pain and thermal sense on ipsilateral side of face)

Midpontine base syndrome

Corticospinal fibers in basilar pons
Trigeminal nerve fibers

Middle cerebellar peduncle

Contralateral hemiplegia

Ipsilateral paralysis of masticatory muscles; ipsilateral loss of pain and ther-
mal sensations on face

Ataxia

Raymond syndrome

Corticospinal fibers in basilar pons
Abducens fibers in basilar pons

Contralateral hemiplegia
Ipsilateral abducens (lateral rectus) palsy, diplopia

Wallenberg syndrome (lateral medullary,
posterior inferior cerebellar artery)

Spinal trigeminal tract
Anterolateral system
Vestibular nuclei
Nucleus ambiguus
Restiform body

Ipsilateral loss of pain and thermal sense on face

Contralateral loss of pain and thermal sense on the body

Vertigo, nystagmus, nausea, vomiting

Hoarseness, dysphagia, deviation of the uvula to opposite side on phonation
Ataxia

Weber syndrome

Corticospinal fibers in crus
Oculomotor nerve fibers
Corticonuclear fibers in crus

Substantia nigra

Contralateral hemiplegia

Ipsilateral oculomotor palsy, dilated pupil, diplopia

Contralateral weakness of facial muscles on lower half of face; deviation
of the tongue to contralateral side on protrusion; ipsilateral weakness of
trapezius and sternocleidomastoid muscles

Contralateral Parkinson-like tremor, akinesia




