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Opftic nerve

® Comprises axons of ganglion cells
® 47-50 mm length
® Extends from optic disc to chiasma

@ Contains the afferent fibres of light
reflex

® Has 4 parts: 1)infraocular (Tmm)
2)intraorbital (30mm)

3)intra canalicular (6-
?mm)

4)intracranial (10mm)

Optic foramen

Intra-canalicular
part = 6 mm

Intra-cranial

“ 4 part10 mm

~ - Opic
chiasma

Fig. 16.5.4: Various parts of the optic nerve




Each optic nerve start from optic dise
and extend up to opftic chiasma.

Morphologically and embryologically
opftic nerve is comparable to @
sensory tract of the brain

Opfic nerve is an outgrowth of brain.

Not covered by neurilemma so does
not regenerate when cut.

Fibres of optic nerve are very thin(2-10
um in diameter)& are million in
number.

surrounded by meninges unlike other
peripheral nerves.
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Intra ocular part (1 mm)

Part passes through sclera and
choroid and appears as optic disc

Short introcular course of opftic nerve
Is k/a opftic nerve head and portion
that can be seen by
ophthalmoscope is called optic disc

Infraocula portion of the ONH has an
average diameter of 1.5mm which
expends fo aprox 3 mm just behind
the sclera.

Divided in to
|1 .surface nerve fibre layer
2.prelaminar region
3.lamina cribrosa
4.retro laminar region

OPTIC NERVE HEAD

Fig, 613, Schemali dawing of opic nenve heag
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| .surface nerve fibre layer

@ This part is essentially composed of axon bundles,
l.e. nerve fivers of the retina (24%) which converge
on the optic disc and astrocytes (5%).

@ The opfic disc is covered by a thin layer of
astrocytes, the ILM of Elschning, which separate it
from the vitreous and continuous with ILM. When

central portion of this membrane is thickened, it is

reffered to as the central meni




2.prelaminar region

® The predominant Struthers at this level are neurons
and significantly increase quantity of astroglial
tissue.

3.lamina cribrosa
@ It is fibrillar seive-like structure made up of fenestrated

shee
orid

's of scleral connective tissue lined by glial 1
es the posterior scleral foramina. The bund

ON fi

issue. It
e of

oers leaves the eye through these tenestration.

® The lamina cribrosa gets its rich blood supply from the
circle of zinn. '
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4.retro laminar region

@ This ares is characterized by a decreased in
astrocytes and gaining of myelin that is supply by
oligodendrocytes. The addition of myelin sheath
nearly doubles the diameter of the opfic nerve
(from 1.5 to 3.0 mm) as its passes through the
sclera.




Infra orbital part
@ 25 mminlength

s

® Extends from globe to orbital apex L — j

® Takes curved path,exira length allows - |
gentle movement of globe e \

RELATIONS .

® Surrounded by all 3 layers of meninges |l
& subarachnoid space. Ophnicatey 4

® Some fibres of superior & medial rectus Sl L Lol ecS e
are adherent to its sheath & account WP Long liayene
for painful occular movements in Poor o A
retrobullbar neurifis. flyand e

| Cliary anglon
Nasocliary nene | B /i feior o
octlomotor nene

® The ceniral retinal artery along with
vein crosses the subarachnoid space
to enter the nerve on its inferomedial
aspect about 10 mm. Opc e




Conftinue...

Posteriorly near opftic nerve is closely
sourended by annulus of Zinn and the
origin of the 4 rectus muscles.

Anteriorly, the nerve is separated from
the EOM by orbital faf.

Long and short ciliary nerve and arteries
sourround the opftic nerve before these
enter the eyeball.

BeTWeen The Opﬁc nerve Gnd LR Gre Anterior ethmoidal
situated the ciliary ganlion,division of the |
oculomotor nerve, nasociliary nerve .
sympathetic and abducent nerve. T

Ophthalmic artery, superior ophthal vein B
and nasociliary nerve superiorly from the
lateral to the medial side.

|nfratrochlear nerve

Nasociliary nerve

Optic nerve

Lateral rectus musce
Long ciliary nerve

Ciliary ganglion

Inferior division of
oculomotor nerve ; {




Lacrimal nerve Frontal nerve

INTRA CANALICULAR F Tt ene

Superior rectus
® 10MM LONG —
® Begins where optic nerve leaves LevlorpapedEE S R
opftic foramen and ends at a point Superorobiue.

where optic nerve enters optic cana
® Limited space for expansion

® Most fraumatic opfic neuropathies
frquen’rly afected jor ophthalmic vein

RELATIONS ;
® ophthamic artery crosses frm medial L

to lat side fa
® Sphenoid & posterior ethmoidal Oculomalor neve o

sinuses lie medial to it & seperated AR
by thin bony lamina, coz retrobulloar BT
neuritis following infection of sinuses.

Oculomotor neve

Inferior ophthalmlovdnifw i I

Fig, 6,18, Relaions o Intfacanallcullfm



Infra cranial part

@ Lies above ccvemo\\us sinus and Internal carotid
arfery runs below then lateral to it.

® The ophthalmic artery arise from the internal
carotid artery bellow the optic nerve at about its
middle.




Menial sheaths of optic nerve

@ The infracranial part of the ON is covered by pia only,
while the infracanalicular and intraorbital parts of the
nerve have three covering: the pia, arachnoid and
dura.

® Meningeal sheaths and subarachnoid and subbdural
space around the ON are contfinuous with those of the
brain.

® Anteriorly, all the three meningeal sheaths ferminate by
becoming continus with the periosteum of the orbit
while the inner forms the dural sheath of the optic

nerve. /



Optic chiasma

® Resulfs from cross over of
two opftic herves

@ Dorso ventrally flattened

@® Lies over sella,so visuadl
fleld defects seen in
patients with supra sellar
extension

® Surrounded by meninges
and CSF

® Size-8mm length,15 mm
width and 4 mm thickne

e v il
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- Opllc tract

= Dorsum sellae

Sella turcica

Tuberculum sellae

Fig. 16.5.9: Antero-posterior relationship of the optic chiasma

(sagittal section)
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® RELATIONS-
O] An’regorl QnTeriQr Anterior communicating artery
cerebral arteries & its | |
\ . : ; Ant ,
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infundibulum pitutary s . il R
body ,posterior if;:;eg} | g Vidde cerebrl atery
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® Superior third ventricle. o 55, il
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pCIrT of internal carotid Posterior communicating artery
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central

branches
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® ORGANISATION OF OPTIC

CHIASMA-

® In general nasal fibres
from optic nerve cross in
chiasma and temporal
fibres remains uncrossed

® Fibres from ext macular

INf nasal retina cross and
loop anteriorly in C/L
opfic nerve before they
head in to optic tract
forming VON
WILLEBRANDS KNEE

Infero- —
nasal fiber

\on Willebrand's
knee

B Macular fiber

B Inferotemporal fiber
B Superonasal fiber
B Inferonasal fiber

B Superotemporal
fiber

_ Cross section
g proximal
optic nerve

Inferotemporal
fibers

Macular fiber

Superotemporal
fiber




Anatomical variation in position of

normal opfic chiasmc

@ a)central : lies directly over
sella, expanding pituitary
tumor involves chiasma first.

O,
b)pre-fixed : lies more
anteriorly over fuberculum
sellae,pituitary tumor involves
opfic tract first.

/.

Chiasm —

‘9 — Stalk Optic nerve
\ E Carotid artery
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c) post-fixed : lies more
posterior over dorsum
sellae,pituitary tumor damage

optic nerve first. \
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OPTIC TRACTS

@ Extends from optic chiasma to
LGB

® 3.5 mm height and 5mm long

® Consists fibres from temporal
half of same eye and nasal
half of other eye

® Run outwards & backwards
from posterolateral aspect of
opftic chiasma ,between tuber
cinereum & anterior
perforated substance o unite
with LGB

Macular fibres

Lower retinal fibres

Upper retinal fibres

Fig. 6.24. Arrangement of fibres in the optic tract.




Lateral geniculate body

@ Thalamic relay nucleus,is
positioned b/l along lateral
aspects of mid brain

@ Serves as a relay station
which is very accurate that
there is exact piont to point
transmission of impulse from
the retina to visual cortex.

@ 2"9 order neurons arising
from ganglion cells relay
here

@ Each consist of 6 layers of
neurons(grey matter)
alternating with white matter
(opfic fibres)

11



UNCROSSED
TEMPORAL
FIBERS

AXONS TO
LATERAL
GENICULATE
BODY
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O
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CROSSED
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RIGHT LATERAL
GENICULATE BODY

OPTIC
RADIATIONS

E

VISUAL
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Macular fibres

Lower retinal fibres

Upper retinal fibres

Fig. 6.25. Arrangement of fibres in the lateral geniculats
body.




® The crossed fibres end in lamina 1, 4and éwhile
uncrossed fibres end in the lamina 2,3and 5.

® The layersland 2 of the LGB have large cells and
are called magnocelluar , whereas layred 3-6 have
small cells and are called parvocellular.

® Magnocellular layers receive their visual input from
the large Y ganglion cells of refina.lt provides rapidly
conducting pathway to the visual cortex, i.e carry
signals for detection of movement and flicker.

@ Parvocelluar layers receive their input almost entirely
from the X-ganglion cells and thus transmit colour
vision and also convey accurate point-to-point
spatial information, for texture, shape and fine

depth vision



Optic radiations (Geniculo-
Calcarine Pathway)

® From LGB to the occipital W sl ibes
cortex. ‘

O] POSS fOI’WOI’dS Theﬂ |OT€I’CI||y — Upper peripheral fibres
’rhr?ugh tjhe OTGG of wernicke as P —
optic peduncles.

- . . Lower macular fibres

@ Then fibres spread out fan wise .
to form medullary optic lamino Lower perpheral s

@ There occurs temporal rotation
Of ﬂbres Lower uniocular fibres

Fig. 6.27. Arrangement of fibres in the optic radiations.




@ The inferior fibres of the optic
radiations, which subserve Visual area

of the thalamus

the upper visual fields, first
sweep antero inferiorly in
Meyers loop around the
anterior fip of the tfemporal
norn of the lateral
ventricle,and info the
temporal lobe.

® The superior fibres of the
radiations,which subserve the
Inferior visual fields,proceed
directly posteriorly through
the parietal lobe to the visua
cortex




Visual cortex

@ It is located on the medial aspect of the occipital
obe in the calcarine fissure.

@ It Is subdivided into the visuosensory area(striate
areal?’/) and visuopsychic area(peristriate area 18
and parastriate area 19)

@ Since visual cortex recieves much ger input from
macular area the macula vf may less '




Modified nomenclature:
@ Vl1inarea 1/

® V2 occupying the greater
part of of areal8,but not
the whole of If

® V3 occupying a narrow
strip over the anterior part
of areal8

® V4 with In area 19

® V5 at the posterior end of
superior femporal gyrus.

Visual I1(19)
Visual I1(18)
Visual I(17)

Visual 111(19)

Visual 11(18)
Visual I{17)

Visual 11(18)
Visual IlI(19)

Fig. 6.19. Location of visual cortex on superolateral: A, and
medial; B, surfaces of the cerebral hemisphere.




Blood supply of Visual Pathway




Anterior communicating artery

Anterior cerebral artery

Internal carotid artery

Middle cerebral artery

bv‘_d
Anteromedial central
branches

Posteromedial

Anterolateral central branches
i ‘ g
St Posterior communicating

Middle striate artery

Superior cerebellar artery & B — Posterior cerebral artery

Pontine arteries Posterolateral central branches

Basilar artery

Labyrinthine artery

Anterior inferior
cerebellar artery

Vertebral artery

Posterior inferior
cerebellar artery

Anterior spinal artery

Fig. 12.3. The circle of Willis.




Blood supply of Optic Nerve:
® A. Infraocular part

@ Surface NFL-capillaries derived from
retinal arterioles

Fig. 6.29. Blood supply of the oplic nerve head




B . Intraorbital part :

AxIQl
system of
vessels




C .Infracanalicular part :
Periaxial system of vessels.

Since pial vessels supply intra orbital and
Infracanalicular parts of ON during sx If pia gets
removed,blood supply is lost to nerve

Central retinal
artery

Fig. 6.30. Blood supply of the optic nerve




D . Intracranial part :
Pial system of vessels

B/0 Twigs from

: anterior
opgTr?;Imc communicati
4 ng artery



Venous drainage




OPTIC CHIASMA

- * Venous
@ Arterial supply drianage
1.ant cerebral
2 Ant 1.Sup chiasmal

ST INn to ant

communicating cerebral vein
3.Sup
hypophyseadl 2.Inferior pre
4 Post iInfundibular in to

icafi basal veins
communicating

I —
oprebral artery

Internal carotid
arery

Middle cerebral
artery

Posteror
communicating aery

Baglar arery



Blood supply of optic tract:

Anterior communicating artery

@ Arterial: Pial plexus

Anterior cerebral artery

receiving contribution [

; group of central
from pos’r.erlo.r T Internal carotid artery
communicatin g arte ry, Recurrent . Middle cerebral artery
anterior choroidal anterio?;aer:ggrgz Anterolateral group of central arteries

Optic chiasma

artery & middle s

cere b r'da | @ r'l'e ry . Anterior Anterior perforated substance
choroidal artery Optic tract
. Posterior communicating artery
Venous dral nage: Posteromedial
: . group of . bral arte
anterior cerebral vein A Posterior cerebral artery
1 branches
& basal vein. bt
Posterolateral
group of central

branches



Blood supply of lateral geniculate
body:

. - Fibers from
B Macular fiber \ | upper retina

B Inferotemporal fiber

B Superonasal fiber
B Inferonasal fiber

Fibers from
B Superotemporal | | | lower retina

fiber




Blood supply of Optic radiations

Posterior cerebral
artery (PCA)

Basilar artery (BA)

Posterior cerebral
artery (PCA)

Calcarine
artery (CA)

— Internal carotid artery (ICA)
—— Middle cerebral artery (MCA)

Deep optic artery (DOA)

Anastamotic branches (MCA and

Fig. 16.5.21: Blood supply of the posterior visual pathway and the visual cortex




Blood supply of visual cortex




LESIONS OF VISUAL PATHWAY

Visual Pathwavys Associated Field Defects

~
E
g
<

~
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A0 A

Optic
radiations

Visual cortex in occipital lobes




1) LESIONS OF OPTIC NERVE :
Causes:

© optic atrophy

1 Indirect optic neuropathy

1 acute opftic neuritis

1 tfraumatic avulsion of optic nerve.

Characterised by: complete blindness in affected eye
with loss of both direct on ipsilateral & concensual
light reflex on contralateral side. Near reflex is
preserved.

1 EQ.




2)Lesions through proximal part of optic chiasma :
v ipsilateral blindness.

v confralateral quadrantic hemianopia

v abolitfion of direct light reflex on offec’red side
& concensual light reflex on contraloieieilss

v near reflex intact.

Eg. Rt optic nerve Involvement in Proximal part
d/t von willebrands knee-traquairs junctional
scotoma



3)Central lesions of chiasma (sagittal)

Causes
suprasellar aneurysm
tumors of pituitary gland
craniopharyngioma
suprasellar meningioma & glioma of 3@ ventricle.
third ventricular dilatation due to  obstructive hydrocephalus.
chronic chiasmal arachnoidifis.

OO OO o o

Characterised by:
v Bitemporal hemianopia
v Bitemporal hemianopic

paralysis of pupillary reflex. (usually lead to partial descending optic
aftrophy)

Bowtie atrophy or band atrophy




(A) Preoperative and postoperative MRIL (B) BEowtie atrophy. Fibers from the retina nasal to
the optic disc and fibers nasal to the fovea but temporal to the disc project to the central
portion of the optic nerve (black arrows). Fibers from the temporal retina form the poles of
the optic disc {(hollow arrows).




4)Lateral chiasmal lesions :

causes.

Distension of 3@ ventricle causing pressure on each side
of optic chiasma

- Atheroma of carotids & posterior communicating artery.

Characterised by
Binasal hemianopia

Binasal hemianopic parallysis of
lead to partial descending optic atrophy




5)Lesions of optic tract :
Causes:

1 Syphilitic meningitis/ gumma.
1 Tuberculosis

1 Tumors of optic thalamus

1 Aneurysm of superior cerebellSoMmSE
cerebral arteries.

Characterised by

Incongruous homonymaous hemioh\o la with C/L

hemianopic pupillary reaction( wernicke
reactio




é)Lesions of lateral geniculate body :

1 leads to homonymous hemianopia with  sparing of
pupillary
reflexes & may end in partial optic atrophy.




asions of optic radiations :
Causes:

1 Vascular occlusion

© Primary & secondary tumors
1 Trauma

1 Characterised by :







In lesions of opftic radiations

@ Puplllary reactions are normal as fibbres of light
reflex leave the optic tracts to synapse in the
superior colliculi.

@ Lesions of optic radiations do not produce optic
atrophy as the 2"9 order neurons (optic nerve
fibres) synapse in LGB.




8)Lesions of visual cortex :
® blood supply by MCA(ant 1/39) and PCA(post 2/39)







