Spojivka




Spojivka

« Conjunctiva palpebralis
— Tarzalni
— Orbitalni
— Lymfaticka tkan - folikuly
— Papily

* Fornix

« Conjunctiva bulbi
— Skleralni
— Limbalni
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Tarzalni spojivka

Papilarni reakce tarzalni spojivky




Folikularni reakce spojivky




Dolni prechodna rasa spojivky
— fornix conjunctivae




IVKy

Chemoza spoj




Junk¢ni naevus spojivky Vicevrstevny nerohovéjici epitel spojivky

Substantia
propria
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Spojivka

» Akcesorni slzné zlazky Wolfringovy a Krauseho

* Henleho krypty Manzovy zlazky mazoveé

* Lysozym + Ig (sekrecni IgA, IgE) - baktericidni
efekt
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Anatomie spojivky a jejich zlazek

Spojivkovy . e
fornix Forniceal conjunctiva

@)« Glands of Krause

Krauseho zlazky

Bulbarni spojivka Bulbar conjunctiva

Goblet cells Poharkove bunky
Palpebral conjunctiva
Vickova spojivka | X Glands of Manz Manzovy zlazky
w‘».,y'w'"":’d-dur “,"
é /
g Glands of Wolfring ~ Wolfringovy zlazky
)
] Crypts of Henle Henleho krypty
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Bakterialni konjunktivitida

Krusty zasychajiciho sekretu Mukopurulentni sekrece
na vickach a povrchni injekce spojivky
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Okohybny system oka




Zevni ocni svaly praveho oka v primarnim
pohledovem sméru (pohled shora)

EXTRIMSIC MUSCLES OF RIGHT EYEBALL

medial inferior
rectus rectus optical

. 23\3
axis

9;' ﬁ}
" a

/

muscle
plane

superiar
obligue

nferil:ur
obligue

superior rectus

lateral rectus




THE ANNULUS OF ZIMM AMND SUEECOUNDING STREUCTURES

annulus of Zinn aptic nerve

trochlear neryve

frontal nerwve

lacrimal nerwve

aphthalmic

_ aphthal mic
vein

artery

superior division

inferior divisian
oculornotor nerve

aculamotar neryve

abducens nasociliary
Nerye MIE e




1. N. lacrimalis (V)

. [§2. N. frontalis (V)

| 13. N. trochlearis (IV)
_1l14. N. abducens (VI)

5. N. Nasociliaris (V)

6. Horni & dolni vétev nervus
oculomotorius (III)

7. N. opticus (II)

8. Anulus tendineus communis
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Tillauxova spirala

SPIRAL OF TILLALX

superior
rectus

lateral
rectus







Dorzalni pohled na bulbus

FOSTERIOR YIEW OF EYE WITH TENON'S CAPSULE REMOVED

superior ablique superiar rectus  superior temporal
tendan muscle wortex wein

<
-

lateral rectus
muscle

medial rectus
muscle

inferior temporal  inferiaor abligue
vertex vein muscle




Struktura trochlee - kladky

COMFPOMNEMNTS OF THE TROCHLE &

Toose fibrillar
highly wascular bone fibrous

burzalike .
structure

cartilage

fibers with scant adhesions
to neighbaring fiber







Svalovy kuzel

MUSCLE COME

[
fat cushion AD or bital

superior outzide septum
levator rectus muscle cone

annulus
of Zinn

= .??:-:?e non's

inferior

rectus (( orbital

‘|| septum
fat cushion : _ d {
inside intermuscular inferior /
rmuscle cone septum oblique £
ri




Sagitalni rez okem - Tenonske pouzdro

SAGITTAL SECTIOM OF ORBITAL TISSUES THEOUGH YEETICAL RECT |

fat cushion superior lewator  posterior Tenon's anterior
outside  rectus muscle muscle capsule Tenon's capsule  orbital
muscle cane septum

superiar

oblique  fused Tenon's
tendan capsule and
intermuscular

septum

fat cushion
inside rmuscle

inferior
rectus muscle

£ _/-f' conjunctiva
arbital
septum

posteriar Tenon's

capsule o anterior

inferior ablique musclé — W Tenon's capsule




Sagitalni rez okem - Tenonskeé pouzdro

= Carnei
Swuperior larsus

Inferior tarsus
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Pojivove struktury orbity

STRUCTURE OF THE ORBITAL COMMECT IYE TISSUES

Horizontal section Anterior slings
superior rectus tendon

medial
rectus
tendon

lateral
rectus
tendon

inferior rectus tendon

medial rectus

lateral rectus

superioroblique

Tewator pal pebrae tendon

Pasterior slings SUPEFIOrTS

Sleeves

superior rectus
superior oblique
medial rectus
lateral rectus
inferior rectus

inferior ablique

lateral rectus medial rectus

[ tendon - MRS elastin [ collagen

] striated muscle  _—a== smooth muscle [ cartilage




ORBITAL FASCIAL SYSTEM, ANTERIORE ORBIT

supratrochlear Whitnall's supraorbital  superior  lacrimal
Nerve ligament nerve oblique tendon  wein

lateral
retinaculurm

Tenon's

capsule periarbita

aculamotor nerve, branch ta
inferior oblique muscle




ORBITAL FASCIAL SYSTEM, MIDOREIT

superior oblique superiar frontal superior rectus-levator
fazcial systemn  ophthalmic wein  nerve fazcial system

ophthal mic
artery

periorbita

lacrimal wein

nasociliary
nerwve

redial
rectus
fascial
sustem

zZugomatic
nerve

zugomatico-
facial nerve

inferior rectus oculomotor nerye,
fascial system  branch to inferior
ablique muscle




Osy hybnosti bulbu

AXES OF FICK AMD LISTING'S PLAME

£

center of rotatic superiar

limbus

n-axis nf‘y

]

YV -axis of Fick

Z-axis of Fick

elevace

deprese
/

| intorze
extorze

Abdukce x addukce




Centre
of rotation

('\ Listing plane

Z Abdukce x addukce

elevace
deprese

intorze
extorze
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EYE MONEMENT TEEMIMOLOGY

Terninology

Moverment

Ductions: Adduction Masal rotation
Abduction Temporal rotation
Depression Downward rotation
Elevation Upward rotation
Intorsion Uppet corneal pale rotates inward
Extorsion Upper corneal pale rotates outward
Dextrocycloduction Upper corneal pale rotates rightward
Levocycloduction Upper corneal pale rotates leftward
Yersions: Dextroversion Eoth eyes rotate to patient®s right
Levawersion Eoth eyes rotate to patient™s left
SUpraversion EBoth eyes rotate upward
Infraversion Eoth eyes rotate downward
Dextrocycloversion Upper corneal poles of both eyes rotate
To patient’s right
Levocycloversion Upper corneal pales of both eyes rotate
to patient’s Teft
Yergences: Convergence Eoth eyes rotate nasally
Diverqgence EBaoth eyes rotate temporally

Positive vertical vergence
Megative wertical vergence
I ncyclovergence

Excuclovergence

Right eye rotates higher than left
Left eye rotates higher than right

Upper corneal poles of both eyes
rotate inward

Upper corneal pales of both eyes
totate autward




Dukce - Verze - Vergence
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Elevation

Depression
Versions
Convergence

Vergences



Viastnosti zevnich o¢nich svalu

EXTEAOCULAR MUSCLE CHAEACTERISTICS
Crirection
of pull action :
FMuscle | Tendon | %Width of | fromm 17 1. Primary Innerwvation
length | length | insertion| position 1i. Secondary Lcranial
Fu=scle Origin Insertion Crnrn ) Cramnl Crnrn ) i | iii. Tertiary nerwel
Fedial Annulu=s 5.5mm 41 =5 10.= 20 1. Adduction Inferior
rectus of 2inn behind 11
nasal
Timbus=
Lateral Annulu=s & .3 41 = 9.2 S0 i. dbduction R |
rectus of Zinn behind
temporal
Tirnbus=
Superior | Annulu=s T.Fmnm e 5 10.6 23 i. Elewvation Superior
rectus of Zinn behind 1i. Incyclotor=sion |11
superior 111, Adduction
Timbus=
Inferior | &nnulus & .Smim <0 =] 2.8 23 1. Depre==ion Inferior
rectu=s of Zinn behind 1. Excyclotor=ion |11
inferiar iti. Adduction
lTimbu=
Superior | Frontoe— Fo=sterior, | 32 25 10.2 =1 1. Incyclotor=ion I
ablique throidal lateral, 1i. Depre=s=ion
suture superiar 1ii. sbduction
abowe quadrant
annulu=
of Z2inn
Inferior |Fosterior |Posterior, |35 1 = 51 i. Exocyclotorsion | Inferior
oblique to lacrimal | lateral, 1i. Elewvation 11
fo==sa inferiar 111. Abduction
quadrant




Cinnost m. rectus superior

ACTIONS OF THE RIGHT
SUPEEIOR EECTUS MUSCLE

ACTIONS OF THE RIGHT
SUPEEIOR RECTUS MUSCLE

ACTIONS OF THE EIGHT
SUPERIOR RECTUS MUSCLE




AGOMNIST-ANTAGONIST PAIRS (IN THE SAME EYE)

Medial rectus-lateral rectus
Superior rectus-inferior rectus

Superior oblique-inferior oblique

P&IRED AGONISTS (IM SEPARATE EYES)

Left medial rectus-right lateral rectus
Left lateral rectus-right medial rectus
Left superior rectus-right inferior ablique
Left inferior rectus-right superior ablique
Left superior ablique-right inferiar rectus

Left inferior oblique-right superior rectus
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Koule ocni




Vzdalenost bulbu od stén o¢nice ~ Icm
Ptredni a zadni pol, ekvator, meridiany

Ptredozadni délka ~ 24,2mm, od ekvatoru k ekvatoru ~ 24, Imm,
vertikalné ~ 23,6mm, zadni plocha rohovky - makula ~ 21,74mm,
vaha ~ 7g, obsah ~ 6,5cm?

Uhel mezi osou bulbu a osou oénice je 23°

ACTIONS OF THE RIGHT
SUPEEIOR EECTUS MUSCLE

Belluv fenomeén - stoCeni bulbu nahoru
ve spanku (povoli tonus svalu)

Anatomicka osa - spojnice mezi obéma

poly oka

Opticka osa - spojuje bod max. zakiiveni
rohovky a obou ploch Cocky

Osa vidéni - spojnice fovea centralis a

bodu fixace




Linea visus <  Opticka osa

Osa videéni Anatomicka osa




Obaly bulbu

e Tunica fibrosa -rohovka
- belima
e Tunica vasculosa - uvea -cevnatka

- rasnaté telisko
- duhovka

 Tunica nervosa - stratum pigmenti retinae
- retina
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Obsah koule ocni

* Lens cristalina (CocCka)
« Corpus vitreum (sklivec)

 Humor aquaeus (komorova voda)




Sclera

Choraid
Suspensory ligament
Cornea Retina
Iris
Pupil ! Fovea
Aquenis humoonr —2
Lens ' — Hvaloid canal
Blind spot
Hetinal vessels
Ciliary body Optic nerve

Conjunctiva
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Belima (sclera)

5/6 (>80%) pevneho obalu oka
Episkléra - vn¢jsi pojivovy kryt (1-0,6mm)

Area cribriformis sclerae - vystup n. opticus

Na zadnim polu prechazi skléra do pochev n.Il,

vpiedu korneoskleralnim |

1mbem v rohovku

Histologie: kolagenni (nej

vice typ I, men€ typ

[1I-VI) a elastinova vlakna (malo » mald moznost

vyklenuti), proteoglykany
fibroblasty, obsahuje 90%

a glykoproteiny, ojedinéle
vody
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Prechod sklery do pochev optiku na



Prechod skléry do rohovky - korneoskleralni limbus

Episkléera




Lamina cribriformis
sclerae

Skléra, episkléra a
Tenonske pouzdro




Belima (sclera)

« Episkléra prechazi v Tenonské pouzdro - eclasticka
membrana obalujici skléru, prechazeji do ni obaly
zevnich oCnich svalu

» Upony zevnich oé¢nich svalii prechazeji do tkané
sklery. Skléra je nejtenci v oblasti za tpony piimych
svalu (0,3mm) a ztluSt'uje se smérem k optiku
(Imm) a k limbu (0,8mm)

* Lamina fusca sclerae - vnitini vrstva skléry v
kontaktu s cévnatkou; obsahuje melanocyty
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Sagitalni rez okem - Tenonske pouzdro

SAGITTAL SECTIOM OF ORBITAL TISSUES THEOUGH YEETICAL RECT |

fat cushion superior lewator  posterior Tenon's anterior
outside  rectus muscle muscle capsule Tenon's capsule  orbital
muscle cane septum

superiar

oblique  fused Tenon's
tendan capsule and
intermuscular

septum

fat cushion
inside rmuscle

inferior
rectus muscle

£ _/-f' conjunctiva
arbital
septum

posteriar Tenon's

capsule o anterior

inferior ablique musclé — W Tenon's capsule




Sklera

““‘\} \

retina

\

choroid
\ Lamina fusca

sclerae




Sklera

Lamina fusca
sclerae




Belima (sclera)

* Pribéh cév a nervu sklérou: aa. et nn. ciliares
posteriores breves - v oblastin. II ; aa. et nn.
posteriores ciliares longi jdou suprachoroidalnim
prostorem (mez1 cévnatkou a sklérou) k duhovce;
aa. et nn. ciliares anteriore pronikaji skrz skleru pri
limbu; 4 vv. vorticosae pronikaji skrze skléru z
oka v Urovni ekvatoru.

 Skléra je inervovana jen fidce » je relativné malo

citliva .




Predni ciliarni arterie

e
e

RV S = 7 i

=y

Suprachoroidalni
prostor

\ Vortikézn

i zily



Prubéh ciliarnich arteérii

Anterior ciliary artery

ity
.....

Short ciliary arleries
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Prubéh ciliarnich nervu
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Prubéh vortikoznich zil skléerou
v oblasti ekvatoru
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Rohovka (cornea)

Tvar horizontaln€ ulozene elipsy @%
Microcornea - horizont. Prumér < 10mm L/

Megalocornea - horizont. Prumér > 13mm

Polomér zakriveni - piedni plocha = 7,8 mm
zadni plocha = 7 mm

Fyziologicky rohovkovy astigmatismus - siln¢jSi
zakiiveni vertikalniho meridianu (0,5 Dpt)

Tloust’ka rohovky - v centru 0,6mm, v periferii
Imm

Funkce: opticka (transparence, 43Dpt), mechan .
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Rohovka

1. Epitel: - mnohovrstevny (5-6 vrstev), dlazdicovity,
nerohovéjici
- piipojen k bazalni membrané
(kolagen typu IV, laminin, fibronektin)
hemidesmosomy a fibrilami (kolagen VII.
typu), které jsou zakotveny v
Bowmannové membrané

- velka regeneracni schopnost, pri
poskozeni (erozi) -reepitelizace do 72 hod

- fyziologick4 obména v 6-7 dennim cys{lg

Q




CROSS-SECTIONAL IEW OF THE COEMEAL EFITHELIAL CELL LAYER

superficial
cells

wing cells

bazal cells

baserment
membrane

tear film

glycocalyx layer

apical microvilli

|
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hermidesmosames tight junctions




Rohovka

2. Bowmanova membrana:
- pod bazalni membranou epitelu
- po traumatu neregemeruje
3. Stroma:
- Extracelularni matrix (kolagen, proteoglykany)

- Stromalni bb. - keratocyty (fibroblasty) -
produkuji extracelularni matrix
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Rohovka

3. Stroma:

- svazeCky kolagennich vidken (kolagen 1, 111, V, VI
typ), kter¢ se kiizi ve vSech smérech a jsou
sloZzen¢ z jemnych fibril o pravidelne tloust'ce
a pravideln¢ vzdalenosti mezi sebou (pod vinovou
délkou svétla) » pruhlednost rohovky

- hydratace stromatu ~ 80% » pruhlednost
rohovky

-P roteog lykany (keratansulfat, chondroitinsulfat,
dermatansulfat). Jejich zbobtnanim (pfi 1 obsahu
H,0) se kolagenove fibrily roztlaci = ztrat

pravidelné struktury =rohovka se kali (edé




Rohovka

anterior
/epithelium Bowman's

membrane

posterior / _ S
epithelium Descemet's

(endothelium) membrane lens
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Edém rohovky

Transparentni rohovka




Rohovka

4. Descemetova membrana:

- je produktem endotelovych bb. (kolagen typu IV,
V11, fibronektin, laminin)

- obsahuje elasticka vldkna > elasticita

- v perifern1 konc¢i ve Schwalbeho linii
komorového uhlu




Struktury komorového uhlu -
Schwalbeho linie

Schwalbeho linie

Trabeculum

Schlemmuiiv kanal |

Skleralni
ostruha

Vybézky
duhovky




Rohovka

S. Endotel:
- jedna vrstva polygonalnich bb.

- po narozeni 4-5000 bb/mm?; po 60. roce zivota
2000 bb/mm?

- reparace endotelu probiha zvétSovanim
neposSkozenych bb. - bb. se nedéli !!

- Na/K - ATPazova pumpa endotelu pomaha
udrzovat konstantni hydrataci rohovky »
transparenci! Pfi ¢ endotelii < 500 bb/mm? >

14 14 I 4 00
stromalni edém




Rohovkovy endotel

3 YEARS 10 YEARS 20 YEARS

Cell density = 3074 Cell density = 3127 Cell density = 2902
Hexagons = 247 Hexagons = S0% Hexagons = 458
CY = 329 CY = 368 CY = 416

Composite of contact lens related endothelial morphometry changes (x120).
As duration of contact lens wear increases, there is a constant cell density, progressive reduction
in percentage of hexagons, and progressive increase in coefficient of variation (CV) of cell size.
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Rohovkovy endotel

DIABETIC SEVERE
{61 YEARS)

Cell density = 3127
Hexagon = 67 &

CY = .269

DIABETIC SEVYERE
{60 YEARS)

Cell density = 2561
Hexagon = 47 %

CW = 943

DIABETIC
MODERATE

Cell density = 2895
Hewxagon = 33%E

CW = 327
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Rez rohovkou




Rohovka

Senzitivni inervace rohovky
- Rohovka je nejcitlivé)si tkani v téle
- Plexus cihiaris (nervova pleten mezi corpus
ciliaris a sklérou) vlakna z nn. ciliares z n.

nasociliaris z 1. vétve n. trigeminus
(oftalmicka)
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VA" 4N |

Vyziva rohovky

« Zasobeni O, ze 3 zdroju:
— Pres slzny film z atmosféry (pi1 otevienych ocich) —
epitel a vetsi cast stromatu. Pn,= 155mmHg

— Z. komorové tekutiny — endotel a hlubsi vrstvy
stromatu (O, se do KV dostava z cév duhovky a
fasnatc¢ho télesa) — zasobeni nezavislé na vnéjSich
vlivech. P,,= 55mmHg

— Z.e spojivkovych cév (pi1 zavienych ocich).

Py,= 55mmHg

o Zasobeni Glukézou z KV — prevazné
anaerobni metabolizace — laktat
%Q':a




Rohovka

Limbus rohovky
- periferni, as1 Imm Siroky okraj rohovky
- rohovka zde prechazi do spojivky a do skléry




Rez rohovkou

Cornea

- Bowman’'s
membrane

Descemet’s
membrane




Tunica vasculosa - uvea

* Duhovka
- Rasnaté télisko
« Cévnatka

* Vyzivovaci funkce (véetné tyéinek, ¢ipk a RPE)

* Regulace svetla vstupujiciho do oka
(duhovka)

* Produkce nitroocni tekutiny (corpus ciliare)
 Akomodace (corpus ciliare)




Tunica vasculosa - uvea




Duhovka - iris

* Oddeluje predni a zadni komoru oCni
« Zornice (pupila)

* Pupilarni oblast - duhovkové okruzi (vyvysena
prechodna zéna) - ciliarni oblast
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posterior
chamber

anterior

chamber

epithelium
(2 layers of cuboidal cells)




Duhovka - iris

* Duhovkova tkan se sklada z predniho listu
(mezoderm) a zadniho listu (ektoderm)

* Endotel pokryva predni plochu duhovky

« Stroma - pojivo s kolagennimi a elastickymi
viakny

* Circulus arteriosus iridis major (kofen duhovky
a predni partie corpus ciliare)

» Circulus arteriosus iridis minor (kapilarni klicky
v oblasti sfinkteru)




M. sphincter pupillae P
(parasympaticus) "

M. dilatator pupillae
(sympaticus)

Meridionalni
vIakr\? _ Processus
m. ciliaris ciliares

Cirkularni viak
m. ciliaris

”" Radialni vlakna
m. ciliaris



Ventralni pohled na iris

Anulus iridis major

Predni plocha
¢oc€ky



PARASYMPATHETIC AMD SYMPATHETIC
INMERYATIOMN OF THE IRIS MUSCLES

sphincter
pupilla=

pupil

dilator iridis

Tong ciliany
e e ‘ shart ciliary netwve
w ACh - acetylzholine
‘postaanglionic NE - norepinephrine
‘postganglionic neuran’
neuran’
Parasyrpathetic
pathway
& cﬂiar_‘g arousall
WCh| (9anglion
[ optic tract
T e hﬁﬁ?ﬂﬂs::) pretectal nucleus
inhibitary
impulses [excitatary
impulzes]
hy pothalamus
aculomotar Edinger-"Westphal
nere rucleus
Sympathetic ‘preganglionic neuron’ oculomotor nucleus
pathway

neuron’
pons
carotid
plexus

superiat
cerwvical
ganglion

cervical cord .
cilinspinal
center (Budge)
Ca™Ty

cervical
syrpathetic

‘preganglionic neuron’




Duhovka - iris

 Barva duhovky je zavisla na mnozstvi
pigmentu ve stromatu a skladbe duhovkove
tkane (albini nemaji v epitelu ani ve stromatu zadny
pigment)

» Epitel duhovky tvori zadni list duhovky a ma
2 vrstvy:
— predni vrstva bb. je prodlouzenim RPE

— zadni vrstva bb. (vice do centra bulbu) je
pokracovanim nepigmentovaneho ciliarniho epitelu




Dve vrstvy epitelu duhovky, m. sphincter
pupillae, pigmentové bb. stromatu

Posterior Chamber Pupil

Posterior Epithelial Layer
Anterior Epithelial Layer

=5 _Sphinc-ter Pupillag
Muscle

Anterior Chamber - 0
@

Pigmented
Cells




Duhovka - Iris




Corpus ciliare

* Lezi mezi kofenem duhovky a ora serrata
— Pars plicata (vyb¢ézky v prednich partiich c.ciliare)
— Pars plana
— Processus ciliares (radialni vybézky v pars plicata)
— M. ciliaris (v bazalni Casti c. ciliare)

« Lamina supraciliaris - fidka pojivova tkan mezi
sklérou a c.ciliare - pokraCovani suprachoroidalniho
prostoru

e Funkce: 1. Akomodace

2. Produkce komorové tekutiny




Koronarni rez ocni kouli

Caopyright 1887 The Anatomy Project

1. Colka

2. Ora serrata

3. Skléra

4. Ciliarni vybézky
S. Pars plicata

6. Pars plana




Iris a corpus ciliare - dorzalni pohled

C_o_rpus Processus
ciliare ~7 ciliares
~ Facies

. posterior iridis

Y Facies
posterior corneae
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Dorzalni pohled na vyrez
corpus ciliare

Plicae ciliares Plicae iridis

Oraserrata

Processus ciliares




Musculus ciliaris

Miillertv sval - cirkularni stah pfi akomodaci

Briickeuv sval - longitudinalni vlakna -
desakomodace

Vzadu se sval spojuje s lamina elastica Bruchovy
membrany, vpredu jdou svalova vlakna ke skleralni
osruze a konci v tram¢in€ komorového uhlu.

Inervace: - parasympaticus - Miilleruv sval
- sympaticus - Briickeuv sval

Stroma corpus ciliare - pojivo + cévni sit’ +
00
chromatofory




Duhovko-rohovkovy
komorovy uhel

pigmented
epithelium

ciliary body
epithelium

canal of SUSpEensory
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Processus ciliares

« Kapilarni sit’ ciliarnich vybé&zka » produkce
komorove tekutiny

 Ciliarni epitel:
— vnéjsi vrstva - pokraCovani RPE, pigmentovana

— vnitrni vrstva - nepigmentovana, pokracovani
redukovanych retinalnich vrstev

* Inervace
— senzitivni - zn.V/1
— parasympaticus - z n.III
— sympaticus - hraje podiadnou roli pfi akomodaci Q o
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Corpus ciliare - dve vrstvy
ciliarniho epitelu




Choroidea — cévnatka

* Vyziva vnéjSich vrstev sitnice — tycinek a ¢ipku
* Rozprostira se od ora serrata k papile n.Il

* Suprachoroidea- prostor mezi skiérou a cévnatkou
(aa. a nn. ciliares posteriores longi)

e Stroma cevnatky = cevy (vétve zadnich kratkych a
dlouhych ciliarnich arterii a pfednich ciliarnich
arterii, vortikozni zily) + pojivo

* Choriocapilaris — nejvnitinéjsi vrstva, zasobuje
RPE a tyCinky s Cipky







Cevnatka

Vortikozni zila Choroid coat

Lateral rectus |
muscle



Artérie cevnatky po odpreparovani sklery

Anterior ciliary artery

Short ciliary arteries


http://www.bartleby.com/107/225.html

Lobularni architektura cévniho
systému cévnatky

LOBULAR ARCHITECTURE OF THE CHOROIDAL CIRCULATORY SYSTEM
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cévnatka

: W~ 2 . ‘,
Light micrograph of pnimate choroid
O BT o &

Fom: 'The Eye ' Forres ter, Dick, McVMenamin & Lee, 7996, Harc



Choroidea — cévnatka

 Bruchova membrana — hranice mezi cévnatkou a
RPE
— Lamina elastica — vnéjsi vrstva s elastickymi vlakny

— Lamina cuticulosa — neobsahuje elasticka vlakna,
bazalni membrana RPE

( 00
%%



Komorovy uhel — angulus
iridocornealis

Schwalbeho linie- zakonCeni Descemetské membr.

Trabeculum uveale (Trabeculum iridis,ciliare)
Trabeculum corneosclerale

Elastickd mfiz s otvory pro odtok KV
Skleralni ostruha, sulcus sclerae
Schlemmuyv kanal je od PK odd¢len trabekulem,

stavbou odpovida céveé. Odtok ze Schlemm. kanalu

je do 1ntraskleralniho cévniho plexu a
kolektorovymi vodnimi vénami do episkleralnic o
cev
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Struktury komorového uhlu

a) Uveal. trabekulum

b) Korneoskleralni trabe.

¢) Schwalbeho linie

d) Schlemmiiv kanal

e) Kolektorové vodni cévy

f) Longitudinalni svalova
vlakna m. ciliaris

g) Skleralni ostruha




Struktury komorového uhlu -

Schwalbeho linie

Trabeculum

Schlemmuyv kapz’nl

Skleralni |
ostruha
Vybézky
duhovky




Tunica interna (nervosa) bulbi

e Stratum pigmentosum — RPE

— Vyznamny pro metabolismus tyCinek a ¢ipku
(regenerace zrakoveho pigmentu, fagocytoza zevnich
segmentd fotoreceptort ...)!! » porucha » VPMD...

— 1 vrstva kubickych bb. s pigmentovymi granuly
lipofuscinu

e Retina
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Pigmentovy epitel sitnice v

elektronmikroskopickém obraze
I




Fagocytoza zevnich segmentu
fotoreceptoru prostrednictvim RPE

EPE PHAGOCY TOSIS OF PHOTORECEFTOR OUTER SEGMEMNTS

Vybézky apikalni zony
RPE mezi vnéjsi
segmenty fotoreceptoru
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Sitnice

* Pars optica retinae - od ora serrata k papile n.II

e Pars coeca retinae - od ora serrata k epitelu rasnateho
téliska a duhovky - sitnice zde ma charakter
jednovrstevneho nepigmentoveho epitelu

* Sitnice je jen volné priloZena k cévnatce (hraje tilohu
pi1 patofyziologii odchlipeni sitnice). Pevné je retina
fixovana pouze k papile a k ora serrata.
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Sitnice

Cipky 6 - 7 000 000 (tfi typy pigmentu)
Tyéinky 120 000 000
Bipolarni bb.
Gangliové bb.

Podpiirné bb.
(Miillerovy podpiirné bb., neuroglie)

Asociacni bb. ve vnitini jadrové
vrstve sitnice

— Horizontalni bb.
. r 4
— Amakrinni bb. S-cone M-cone L-cone=] £
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Prechod pars optica sitnice do
nepigmentovaného epitelu pars coeca
retinae na urovni ora serrata

TRAMNSITION OF RETINA TO NOMFIGMENTED
EFITHELIUM AT THE ORA SERRATA

internal limiting

ora serrata
membrane

Miiller cells witreous
attachrments
base = =
- i :

I|: :' : /,/:J,
o

@' ¥ o basement
i % @ membrane
': = gl_gf“ '| i _
apex i
" olofb[o[ofofofole[e[e[o]o[e[o]s]e- s
I

external 1imiting membrane Bruch's { basementd membrane




FOVEAL MAREGIN, FOVMEAL DECLINITY, FOVEQOLA, AND LUMBD

Struktura sitnice
v makule

- ve foveola centralis jsou
jen Cipky, tyCinky se
objevuji az ve vzdalenosti

fovveal diameter 1500pm  margin

internal limiting
membrane

Miiller cells in
inner nuclear layer

external limiting
membrane

retinal pigment

0,13mm od centralni

I
capillary

Jamky arcade

epithelium

I
declivity wumbo  fowvea
externa

STRUCTURES OF THE EETIMA THAT EORDER THE OFTIC MERYE HEAD

/ witreous
4 attachments

Miiller cells

internal limiting
mermbrang

central tissue
meniscus of Kuhnt

external limiting _
membrane

retinal pigment
epithelium B[ @) 0| @

Bruch's {basement) intermediary barder
membrang tissue of Kuhnt

NErve axons

Struktura sitnice pri
okraji terce zrakovélk
nervu




Struktura tycCinek a Cipku

w7/

* TycCinky - vnéjsi usek (obsahuje svétloCivy pigment)

- vn¢)Si vybézek (disky s rhodopsinem)

- pfechodna zb6na

- vnitini vybézek (elipsoid; mitochondrie)

- vnitini usek (bunécne jadro a nervoveé vlakno)
» CipKy - obdobna struktura jako u ty¢inek.Ve vn&jsim
vybe€zku vnéjSiho useku obsahuji Jodopsin

* Vn¢jSi vybézky tyCinek a ¢ipkll se zaboiuji do RPE
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Neuroretinalni synapse

MEUROMAL COMMECT IOMS IM THE
FEETIMNA AND PARTICIPATING CELLS

ganglion cell

aracring cell

bipalar
CD} cell

horizantal cell

o

= internal limiting
membrane

inner nuclear
layer

middle limiting
membrane

external limiting

Miiller's
fiber {qglia}

cone

tod

membrane

4 

- vnksivibezek

vnitrni usek

— vnitini vybézek
+




TycCinky a Cipky




Struktura Cipku

Leh g

Synapse

Inner fibre

Nucleus

Ellipsoid

Outer Segment




Zevni segment tyCinek
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Cipku

Z.evni segment
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Bipolarni bunky

 Prvni neuron sitnice

* Ganglion retinae (spojeni smyslovych bb. s
bipolarnimi bb.)

* Individualni prepojeni: jeden fotoreceptor na
jednu bipolarni bunku. Je jen v centru fovey (asi
2 500 Cipk)

* Difuzni prepojeni: nc¢kolik smyslovych bb. je
prepojeno na jednu bipolarni bunku a n¢kolik
bipolarnich bb. na jednu gangliovou bunku




Difuzni
prepojeni

7

Individualni
prepojeni




Gangliové, ascia¢ni a podpurne bunky

* Druhy neuron sitnice » necurit do Corpus
geniculatum laterale

* Asociacni bb. - ve vnitini jadrove vrstve
— Horizontalni bb. - synapse s Cipky a tyCinkami
horizontalné; nejasna funkce
— Amakrinni bb. - propojuji 1 v€étSi mnozstvi gangliovych
bb.; podpurna uloha ?
* Podpiirné bb. - podpurna a vyzivovaci funkce
— Miillerovy bb. - prostupuji vSem1 vrstvami sitnice

— Neuroglie - mikroglie, astrocyty - schopnost fagocy
metabolicka funkce




Bunky neuroglie sitnice

 Millerovy bb. — prostupuji vSemi vrstvami sitnice
- vytvari MLI (jejich basalni membrana)
- udrzuji strukturalni integritu vrstev
sitnice
- regulace homeostazy extracelularniho
prostiedi sitnice (K™, odstranéni

glutamatu, cyklus retinalu, syntéza
glykogenu, cytokinu, glukdza pro neur.)

e Astrocyty - ve vrstvé gangliovych bb. a vnitini
plexiformni vrstvé

* Mikroglie — schopnost fagocytézy a mobility — pohy -Q
(...patologicke stavy — zanéty...)
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» Details of Retinal Circuitry

Photoreceptor Layer  Bipolar Cell Layer Ganglion Cell Layer

— SN -, S R

Bk <==light Amacrine  Horizontal
cell cell

Source: Adapted from Dowling, J. E., and Boycolt, B. B. Proceedings of the Royal Society of London, B., 1966, 165, B0-111




Miillerovy, horizontalni a amakrinni bb.

MEUROMAL COMMECT IONS IN THE
EETINA AND PARTICIFATING CELLS

= internal limiting
membrane

ganglion cell

amacring cell CD} bi polar inner nuclear

horizontal cell cell lauer

rmiddle limiting
membrane

external limiting
mermbrane

Miiller's
fiber {glia}

Cone

rad




Horizontalni bunka Miillerova bunka
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Vrstvy sitnice

. Pigmentovy epitel sitnice (RPE)
. Vrstva zevnich vybézku tyCinek a Cipku
. Membrana limitans externa (horizontalné probihajici

vybézky Miillerovych bb.)

. Vn¢jsi vrstva jader svétloCivych elementu (tyCinky a Cipky)
. Vn¢&jsi plexiformni vrstva - spoje mezi receptory a bipol. bb.
. Vnitini jadrova vrstva (jadra bipolarnich, horizontalnich,

amakrinnich a Mullerovych bun¢k )

. Vniini plexiformni vrstva -neurity bipol., dendrity gangl. b.
8.

9. ’
10. Membrana limitans interna (MLI- ohraniCeni proti skl >

Vrstva gangliovych bunék (ganglion opticum)
Vrstva zrakovych nervovych vlaken

o



—— Internal limiting membrane

H""-. "'-., ‘ —— Nerve fiber layver

L \ Ganglion cell laver
In

“— Inner plexiform layer

— Inner nuclear laver

Outer plexiform layer

— uter nuclear laver

Retinal proment epithelinm

Bruch's laver

—— External limiting membrane
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Vrstvy sitnice

e, s

w5 ' 1.Pigmentovy epitel sitnice (RPE)

Jo T F

| 2. Vrstva zevnich vyb&zkii tyginek a
k‘l
. Cipku
el b Bk = ; 3. Membrana limitans externa
! \: : -7;{6’": k\" 4. Vnéjsi vrstva jader svétloCivnych
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{98y 5. Vnéjsi plexiformni vrstva vlaken
6. Vnitini jadrova vrstva

(AN W 2 t\ - 7. Vniini plexiformni vrstva vlaken
8. Vrstva gangliovych bunck

9. Vrstva zrakovych nervovych vl

10. Membrana limitans interna (M



Topogratie nervovych vlaken sitnice

e
Horizontalni raphe




Prurez zadnim polem oka
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Specifické useky sitnice

 Papilla n. optici — jen MLI, fyziologicka exkavace
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retina.,

japilla of
 optic nerve




Specifické useky sitnice

* Fovea centralis — foveola obsahuje jen Cipky,
vnitini vrstvy sitnice jsou odtlaCeny do stran

* Macula lutea — nema cévy, pigment xantofylin

perifoveal
area

parafoyveal

area

fowvea

fovenla
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-Oblast FOVEY ohranicCuje zZluta kruznice

- FOVEQLA — svétle fialova kruznice
- UMBO - centralni vkleslina - bila tecka
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Fyziologicky fovealni reflex
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FOVEAL MAREGIN, FOVMEAL DECLINITY, FOVEQOLA, AND LUMBD

Struktura sitnice
v makule

- ve foveola centralis jsou
jen Cipky, tyCinky se
objevuji az ve vzdalenosti

fovveal diameter 1500pm  margin

internal limiting
membrane

Miiller cells in
inner nuclear layer

external limiting
membrane

retinal pigment

0,13mm od centralni

I
capillary

Jamky arcade

epithelium

I
declivity wumbo  fowvea
externa

STRUCTURES OF THE EETIMA THAT EORDER THE OFTIC MERYE HEAD

/ witreous
4 attachments

Miiller cells

internal limiting
mermbrang

central tissue
meniscus of Kuhnt

external limiting _
membrane

retinal pigment
epithelium B[ @) 0| @

Bruch's {basement) intermediary barder
membrang tissue of Kuhnt

NErve axons

Struktura sitnice pri
okraji terce zrakovélk
nervu




Specifické useky sitnice

* Ora serrata — prechod optické Casti sitnce ve
slepou, redukce vrstev sitnice, MLI pokracuje na iris

TRAMNSITION OF RETINA TO NOMFIGMENTED
EFITHELIUM AT THE ORA SERRATA

internal limiting I SR
membrane | |

Miiller cells witreous
attachrments
basze — .
E = & /
= -

!
I 2 L
@ s E bazernent

1y

. @ mermbrane
== gl'gf“ . 7
!I,— i @_ 7 nonpigrnented
apex . M S DDD}DF(DIU lE'_epithEHum
T

ApEX
h .‘.i.‘l}l}l]l]l‘l‘I[lIl]lI'[lJlIl—gﬁmmﬂw

ase '

I

external limiting membrane Eruch's { basement) membrane




Koronarni rez o¢ni kouli

Caopyright 1887 The Anatomy Project

1. Cocka

2. Ora serrata

3. Skléra

4. Ciliarni vybézky
S. Pars plicata

6. Pars plana




Cevni zasobeni sitnice

A. centralis retinae (z a. ophthalmica z a. carotis
interna) — oddé¢lena od sklivce MLI, vyzivuji 1. a 2.

neuron (bipolarni a gangliové bb.)

Choriokapilaris — zasobuje RPE a smyslovy epitel

tyCinek a Cipku

A. cilioretinalis — variabilni, muze zasobovat
tyCinky a Cipky

V. centralis retinae
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Inner nuclear layer

Outer plexiform
(Henle) layer
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Vétve a. centralis retinae




