Oculus — oko — eye

lllustrations — Gray’s Anatomy for Students, Thieme Atlas of Anatomy
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Os frontale

Os sphenoidale
¢ Canalis opticus
¢ Fissura orbitalis superior

Os zygomaticum

Maxilla

¢ Fissura orbitalis inferior
¢ Canalis infraorbitalis
¢ Sulcus lacrimalis

Os lacrimale
Os ethmoidale
Os palatinum




¢ Canalis opticus: nervus opticus, a. ophtalmica
¢ Fissura orbitalis superior: v. ophtalmica sup., nn. oculomotorius, trochlearis, abducens, ophtalmicus




Fissurae et foramina orbitae

¢ Canalis opticus
¢ N. opticus (ll)
¢ A. ophtalmica

¢ Fissura orbitalis superior
¢ A. orbitalis superior
N. lacrimalis (V1)
N. frontalis (V1)
N. trochlearis (V)
V. ophtalmica superior
N. oculomotorius (lll) ramus superior
N. nasociliaris (V1)
N. abducens (VI)
N. oculomotorius (lll) ramus inferior
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¢ Fissura orbitalis inferior
¢ V. ophtalmica inferior







¢ Periorbita — periosteum orbitae
¢ Anulus tendineus oculi — apikalni zesileni
¢ M. orbitalis
¢ Smooth muscle in fiss. orbitalis inf.
¢ sympatheticus

¢ Dura mater

¢ Septum orbitale

¢ Corpus adiposum
¢ Musculi orbitae

¢ Nervus opticus

¢ Bulbus oculi

¢ Fascia bulbi — vagina bulbi (Tenoni)

¢ Fasciae propriae musculorum
¢ Ligamenta suspensoria




Bpiscleral
space

Orbital roof

Bulbar fascia

Periorbita (Tenon’s capsule)

Levator palpebrae

Adipose tissue superioris

ofthe orbit

Superior rectus

ball
R Optic nerve

with dural sheath

Inferior rectus

Orbital septum

Inferior oblique

Sclera
Infraorbital nerve

Wy o Orbital floor Maxillary sinus
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Palpebrae - eyelids

¢ Rima palpebrarum

Palpebra superior et inferior
¢ Commissura palpebrarum medialis et lateralis

Cutis — facies anterior

Tela subcutanea
¢ Loose connective tissue — edema of eylids

M. orbicularis oculi
¢ Pars orbitalis

¢ Pars palpebralis
¢ Medially inserted into crista lacrimalis
¢ N. facialis (VII) — colses eyelids

¢ Lig. palpebrale mediale et laterale

Tarsus superior et inferior
¢ M. levator palpebrae
¢ M. tarsalis superior

Tunica conjuctiva — facies posterior
¢ Tunica conjuctiva palpebrarum
¢ Tunica conjuctiva bulbi
¢ Fornix superior
¢ Fornix inferior




Palpebra - eyelid

¢ Supercilia

¢ Limbus anterior

¢ Cilia
¢ Glandula sebacea cilii (Zeis), glandula ciliaris (Moll) (potni)
¢ Obstruction and inflammation - stye,

¢ Tarsus superior -fibrous plate
¢ Glandula tarsalis (Meibom) - chalazion

¢ Septum orbitale — navazuje na periorbitu

¢ M. levator palpebrae superioris
¢ stripped
¢ N. oculomotorius (lll) - ptosis

¢ M. tarsalis superior
¢ smooth
¢ Sympatheticus — cervical symp. Impairment - ptosis

¢ Limbus posterior

¢ Conjuctiva



Palpebrae

¢ m. orbicularis oculi, septum orbitale, tendo m. levator palpebrae sup., ligg. palpebralia




Vasa palpebrarum

¢ A. ophtalmica

¢ A. supratrochlearis
¢ A. supraorbitalis
¢ A. lacrimalis

¢ A. temporalis superficialis
¢ A. transversa faciei

¢ A. infraorbitalis
¢ A. facialis

¢ A. angularis

¢ veins

Accompanied to arteries
Connection tov. retromandibularis
Sinus cavernosus

¢
¢
¢
¢ Infection spread




Nervi palpebrarum

¢ Sensoric innervation
¢ Upper eyelid — n. ophtalmicus (V1)

¢ Rami supraorbitales |
¢+ Rami supratrochleares A
¢ Ramin infratrochleares

¢ Rami lacrimales g

¢ Lower eyelid — n. maxillaris (V2)
¢ Ramus infraorbitalis

¢ Motor innervation
¢ N. facialis (VII) — m. orbicularis oculi
¢ N. oculomotorius (lll) — m. levator palpebrae
¢ Rami sympatici — m. tarsalis superior

¢ Horner syndrome
¢ Cervical sympatheticus impairment
¢ Pupilary constriction - miosis — paresis m. dilatator pupilae
¢ Upperlid ptosis
¢ Lack of sweatening on ipsilateral half of face and neck



Apparatus lacrimalis




Apparatus lacrimalis

¢ Glandula lacrimalis
¢ Pars orbitalis
¢ Pars palpebralis — splitted by tendon of m. levator palpebrae superioris
¢ Glandulae lacrimales accesorii

¢ Rivus lacrimalis, lacum lacrimale

¢ Papilla lacrimalis
¢ Punctum lacrimale
¢ Canaliculi lacrimales

¢ Saccus lacrimalis
¢ Fornix
¢ In-growing to priosteum

¢ Ductus nasolacrimalis

¢ Plica lacrimalis
¢ Below lower concha

¢ innervation — n. VII, n. petrosus maior — ggl. pterygopalatinu




Apparatus lacrimalis

¢ Saccus lacrimalis

¢ Fundus sacci lacrimalis

¢ Pars lacrimalis m. orbicularis oculi
¢ Septum orbitale




Lacrimae- slzy - tears

Lipid layer,
approx. 0,1 pm

Prevents rapid
evaporation

Aqueous layer,
approx. 8 um

Irrigating fluid,
smoothes surface
irregularities

Mucin layer,
approx. 0,8 um

Gel-like
consistency stabilizes
the tear film

4—‘[ Meibomian glands %

1

Lacrimal
gland

goblet cells

Conjunctival )



Conjuctiva
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Superior
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Ocular
conjunctiva

Palpebral
(tarsal)
conjunctiva

Fornical
conjunctiva

Inferior
fornix




Annulus tendineus communis Zinni

Orogin on anulus tendineus
M. rectus superior

M. rectus medius

M. rectus inferior
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M. rectus latralis

Mimo anulus tendineus
M. levator palpebrae

M. obliquus superior
M. obliquus inferior
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¢ Extraconal and intraconal spaces




Ligamenta bulbi

¢ hanging ligamenta ,,suspensoria“
¢ ,,braking“ ligamenta
¢ Spatium episclerale




Pohled — visus - gaze

¢ Bulbar motions
¢ Axis bulbi
¢ Axis orbitae

Superior

Elevation

External rotation ==

Medial

‘N&e‘mal rotation

Lateral .

S350 ———0C QU >
50——~0CcQoa>»

Depression

Inferior

/ Axis of orbit
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Lateral

rectus
Optical axis
Orbital axes




¢ Recti — inserted in the front of equator moving towards itselves
¢ Upper and lower have alsomedial part

¢ Obliques - insertion dorsally to equator — contralateral motion of bulb — not so strong

¢ M. rectus superior (lll)

¢ M. rectus medialis (Il

¢ M. rectus inferior (lll)

¢ M. rectus lateralis (V)

¢ M. obliquus superior (1V)

¢ ftrochlea

¢ M. obliquus inferior (ll)
¢ origin maxila
¢ Dorsaly to sulcus lacrim.




¢ Recti — inserted in the front of equator moving towards itselves
¢ Upper and lower have alsomedial part

¢ Obliques - insertion dorsally to equator — contralateral motion of bulb — not so strong




¢ Muscular coordination

¢ Rotation motion — slow, gaze direction
¢ Sakkadic motion — fast searching

¢ Muscular test

Elevation

Inferior “ Superior

rectus

oblique

Medi Adduction
rectu

Abduction teral
ctus

Lateral Medial

Inferior
rectus

Superior
oblique

Depression

Muscle tested

Superior rectus

Inferior rectus

Lateral rectus

Medial rectus

Inferior oblique

Superior oblique

Direction to move
eye when testing

muscle

Look laterally
and upward

Look laterally
and downward

Look laterally

Look medially

Look medially
and upward

Look medially
and downward



Vasa orbitales

¢ A. ophtalmica
¢ A.lacrimalis LS e anea b e
¢+ A. centralis retinae o
¢ Aa. ciliares breves
¢ Aa. ciliares longes
¢ ,scleral piercing“
¢ A. supraorbitalis
¢

A. supratrochlearis
¢ Aa. ethmoidalis post. et ant.
¢ A. nasalis dorsalis

¢ Vv. ciliares

¢ V. ophtalmica superior
¢ Sinus cavernosus

¢ V. ophtalmica inferior
¢ Plexus pterygoideus

¢ V. supraorbitalis

¢ V. angularis

¢ V. infraorbitalis



Nervi orbitae




Nervi orbitae




Nervi bulbi

¢ Parasympaticus
¢ N. oculomotorius

¢ Ganglion ciliare
¢ N. ciliaris brevis

¢ Sympaticus
¢ Plexus carotideus

¢ Sinus cavernosus

¢ N. nasociliaris
¢ N. ciliaris brevis
¢ N. ciliaris longus

é sensoric

¢ N. nasociliaris (V1)
¢ N. ciliaris longus
¢ N. ciliaris brevis

Sensory root
Nasociliary nerve

SympathN
root

Parasympathetic' , =
(motor) root

Long ciliary nerve

Ciliary
ganglion

Oculomotor nerve [lll] Short ciliary nerve

Sensory fibers

Sympathetic postganglionic fibers
Parasympathetic preganglionic fibers
Parasympathetic postganglionic fibers




Bulbus oculi - eyeball — ocni koule

¢ Two spheres with different diameters
¢ Sclera—11-12 mm
¢ Cornea-7-8 mm

¢ Polus anterior = vertex corneae

¢ Polus posterior
¢ Lateraly to exit of n. opticus

¢ Axis bulbi internus
¢ Axis bulbi externus
¢ Linea visus

¢ Meridiani bulbi

¢ Aequator bulbi

¢ Canalis hyaloideus



Equator, meridiani

Cornea

J Meridian
Equator

/

/ Optic nerve



Bulbus oculi

Tunica fibrosa bulbi
¢ Cornea
¢ Sclera

Tunica vasculosa bulbi - uvea
¢ Choridea
¢ Corpus ciliare
¢ lIris
¢ pupila
Tunica interna bulbi

¢ Retina
Pars optica retinae

¢

¢ Pars caeca
¢ Pars ciliaris
¢ Parsiridica

Corpus vitreum — canalis hyaloideus
Lens

Humor acquosus
¢ Camera oculi anterior
¢ Camera oculi posterior

Optic nerve

Dura arachnoid

Subarachnoid
space

Central vessels of retina

Fovea

Optic papilla

Vitreous humor Choroid

Retina

Sclera

Ciliary body

Ciliary body

Cornea

Visual axis




Camerae oculi

¢ Cornea
¢ Limbus corenae

¢ Camera anterior

¢ Iris
¢ Dilatator pupillae — sympatikus — plexus caroticus
¢ Sphincter pupillae — parasympatikus — n. Ill

¢ Camera posterior
¢ Ligamenta suspenzoria, zonulae fibrae

¢ Corpus ciliare
¢ Parasympaticus — n. lli
¢ Sympaticus — plexus caroticus, plexus ophtalmicus

¢ Lens oculi
¢ Nucleus - fibrae

¢ Pars embryonica
¢ Pars fetalis
¢ Pars infantilis
¢ Pars adulta

¢ Cortex




Sclera et cornea

¢ Sclera

¢ 80% surface , dense fibrilary connective tissue, no vessels
Inervace nn. ciliares
Lamina cribrosa - fibers of n. Il
Vagina fibrosa oculi
Spatium episclerale
Spatium perichorioideum
Tunica conjuctiva (bulbi)
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¢ Cornea - rohovka

¢ Limbus corneae - outer rim
¢ Sklera covering riom of sclera
¢ Corneain groove

Bowing horizontal 12 mm, vertical 11 mm
¢ Physiological astigmatismus 0.5 dpt

Angulus sclerocornealis
Sinus venosus sclerae — canalis Schlemmi
Angulus iridociornealis

Reticulum trabeculare — spongium anguli iridocornealis
¢ Resorption of aquous humor to sinus iridocornealis

[ o




Humor aquosus - circulation

4
Cornea :
A Pupillary
e sphincter

Trabecular meshwork Anterior
with Fontana spaces Cornea chamber

Canal of Schlemm

Conjunctiva

‘ ,'], = 1 Lesser
> s j‘i&u} g arterial
T ESTET circle of iris Scleral
spur
Iris stroma
Episcleral
veins
Greater Two layers of Sclera /
arterial pigmented iris
circle ofiris epithelium Zonular
fibers [

Ciliary Chamber Posterior Iris Lens
body angle chamber



¢ Choroidea
¢ 0,2-0,4mm
¢ Lamina suprachoroidea
¢ Spatium perichoroideum
¢ For veins chorioideae
¢ Vyzivuje hlubsi vrstvy retiny, napina zavésny aparat co¢ky

¢ Corpus ciliare
¢ Processus ciliares-70-80,2 -3 mm
¢ From rugae arisin
¢ Fibrae zonulares
¢ Plicae ciliares
¢ Corona ciliaris

¢ Orbiculus ciliaris
¢ Continuing topars caeca retinae, ora serrata — interface to pars optica

¢ M. ciliaris
¢ Fibrae meridionales (musculus Briickei), circulares (musculus Miilleri), radiales

¢ lIris
¢ Margo pupillaris, margo ciliaris
¢ M. sphincter pupillae, m. dilatator pupillae
¢ Annulus iridis minor, annulus iridis major




Pupillar reaction




Iris, sphincter pupillae, dilatator pupillae

Cornea Iris Pupillary
Anterior sphincter
chamber Pupillary
dilator

Chamber Canal of
angle \ Schlemm

Ciliary muscle 5 g / : - . Ocular
: ! . o conjunctiva

Ciliary body Zonular
fibers Sclera

Posterior
chamber Pupil Lens



Corpus ciliare

Iris

Ciliary body,
pars plicata

Ciliary body,
pars plana

Sclera

Choroid

Retina,

Zonular
optical part

fibers



Corpus ciliare

Anterior
chamber Cornea

Posterior Iris

chamber S Canal of

_ i R Schlemm
Scleral spur L s — \\\
\ N Ocular
\ N conjunctiva

‘/ Sclera

Pars plana Pars plicata

AN J

B Zonular Epithelium of Trabecular
Ciliary body Lens fibers ciliary body meshwork



¢ Nucleus
+ Epithelium
¢ cortex

Posterior

Vitreous
chamber

Anterior
chamber

T
Nucleus

Suspensory ligaments

Cortex

Anterior vitreal
mem bra ne

Adult
Infantile Parts of
Fetal vitiElee

Embryonic

Lens oculi
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Accomodation, diffraction

Ciliary muscle relaxed,

Myopia Normal
zonular fibers tense, (nearsightedness) (emmetropic)
lens flattened eye
Light rays in distant Incident Hyperopia
accommodation light rays (farsightedness)

Light rays in near
accommodation

ILens

Ciliary muscle contracted,
zonular fibers lax,
b lens more rounded



Nonvisual
retina

Ora serrata

Optic part
ofretina Macula
lutea

Optic disk

Sclera

Uveal tract

Fovea
centralis

Optic nerve

Cornea -

Ocular
conjunctiva

Ora serrata Iridial part of retina

Nonvisual
retina

Neural
layer

Ciliary part of retina

Pigmented
layer
Optic part

Sl ofretina



¢ Cones
¢ 6 —7 milions
¢ lodopsin
¢ Three variants
¢ more detail

¢ Rods
¢ 120 milions
¢ Rodopsin
¢ More sensitive, darkness
¢ Lower details

1 2 3 4 5 6 7 8 O9A 9B 10 11




Incident

light

Excitation

Inner limiting
membrane

Third neurons
(ganglion cells)

Amacrine cells

Second neurons
(bipolar cells)

Horizontal cell

First neurons

(photoreceptors)
Outer limiting
membrane
Miiller
b b PARDSRT il

Bruch membrane Choroid

b

Blood vessels 10. Inner limiting membrane

9. Nerve fiber layer

7 ’i —}:/;({:5;/— 8. Nuclei of ganglion cells

2 '\) ‘f ]\ (/!{T"} }— 7. Inner plexiform layer

Rt o 5 SR gy 2

5803 gﬁ%‘% }— 6. Nuclei of bipolar cells
OPT 95 .°°& i (inner nuclear layer)

. Outer plexiform layer

!
-
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. Nuclei of photoreceptor
cells (outer nuclear layer)

. Outer limiting membrane

. Processes of
photoreceptor cells

. Pigment epithelium

Bruch membrane

Choroid



Fovea caeca, fovea lutea

Fovea Ganglion
/ Optic disk centralis cells
- °’\J\‘ c P -
[amina
cribrosa
Central Meninges
retinal artery
Subarachnoid m s e P T T a':.;c.-._-'--;..-;s:'-; BESSerdaeh .
space ) et o » ™ , : Pigment
e epithelium

Blood Bruch Choroid
vessels membrane



Vasa oculi

Nasal Temporal

»
>

<
-

Fovea
centralis

Physiological cup

Optic disk
(blind spot)

Sites of entry
and emergence
of central retinal
artery and vein

Branch of
central
retinal vein

Branch of
central
retinal artery

Macula lutea
(yellow spot)



Vasa oculi

Lesser arterial
circle of iris
Scleral venous
sinus
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Long posterior

Arterial circle of Zinn
ciliary arteries
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Central retinal

Short posterior
artery and vein

ciliary arteries

Optic nerve

Pial vascular
plexus



Nervus opticus

Bpiscleral
space

Orbital roof

Bulbar fascia

Periorbita (Tenon’s capsule)

Levator palpebrae

Adipose tissue superioris

ofthe orbit

Superior rectus

ball
R Optic nerve

with dural sheath

Inferior rectus

Orbital septum

Inferior oblique

Sclera
Infraorbital nerve

Orbital floor Maxillary sinus
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