KIVMHNYECKAA AHATOMWA
OUSVOJIOINA OPFAHA SPEHVIA




OpraH 3penusl, 3pUTENBHBIVI aHa3aTop, NPEACTABASET COboM
O/IVIH V13 [TV OPraHOB YyBCTB, 6/iaroAaps KOTOPOMY. Mbl mosydaem 90%
NHMOPMaLny 06 OKPY>KaoLIEM Hac MVPE.

[J1a3a, MO NOACYETAM MV3NOJIONOB, AAKOT YENOBEKY. A0 ThICAUM
OLLYLUEHNV BI MUHVTY.

V133 MPEACTABSET COOOV BadKHENILIYHO COCTABHYHO YacTb
onmvKeBERETanBHOM (OBEC) niv (hoTesHEPTETNUECKON (DSEC) CNCTEM
OpraHyaMa: a3 — FMnomaiiaMyc — rnodys. biaroaaps BO3AEVCTBII
CBETA YEPES [J1a3 Ha MMNomn3, PSA SHAOKPYUHHBIX XXENES (MMNodn3,
HaAMOYEYHVKY, WNTOBMAHAS, NOJIOBLIE W [AP.) aKTVBHEE NPOAYLIVIPYIOT
[OPMOHb!.

Bosiee BrICTpas aganmalys opriaHaMa HOBOPOXXAEHHONO K
BHELLHVM VC/IOBWSAM, EFO NPaBUIbHOE PasBUTVE W POCT B 3HAUNTENBHOM
CTENEHV 3aBVCST OT; /IMEHHO
[IOSTOMY. NPVPOAA O3a60TIach O TOM, UTObb! SpUTENBHBIV dHanM3aTop
(DOPMVPOBAJICH OYEHDB BBICTPO 1 BB/l COBEPLIEHHBIM.,

POCT 11 pasBUTVE IJ1asa Y. PEGEHKA B OCHOBHOM 3aBEPLUIAETCS K 2-3
[OAaM.



AHaTOMMS YaCTo OLEHVBAETCA BpayaMy Kak
3aCTbIBLUIAY «MepTBag» Hayka. VIM OHa Ka)KeTCs CKOpee
OnycaTebHOY, YEM PasBMBAIOLLIENCS CTPYKTYPOV 3HaHWS.

ST0 AAJIEKO HE TakK.

JIOCTaTOYHO! BEHOMHUTE 0 AOCTIKEHNSX B 06/1aCT
VIBYUEHVS aHaTOMUYECKOV CTPYKTY P! Vivia NEPEAHEN KaMEPD
iaza (K1), KOTOPOE MPOVBOLLIO BO BTOPOY MOMIOBUHE XX
BeKa. /[AaHHBIE NCCHEAOBaHVIS MO3BONIN CYLIECTBEHHO
NPOABVHYIB M3YydeHne posiv NKIF B'OTTOKE BHYTPUIIa3HOM
XVNAKOCTY.

[onyYeHa HoBas MHMOPMaLWS O BHYTPUITIasHBIX
COCY/aX, 06 X PasBETBIEHNSX B 000/0UYKaX: [J1a3HOro 16/10Ka.

B iocneaHne Aecanvnerns 6biiv CaenaHb!
OCHOBONOJianaloliye OTKPLITME Ha KIIETOYHOM YPOBHE, a B
Halliv AHV BaXKHENLIYO POJib: PVIOOPETAIOT VCCHEAOBAaHS
BHYTPUIIa3HBIX TKAHEW Hal MOJIEKY/TIPHOM YPOBHE.



OpraH 3peHns noApasaensdencs
Ha 4 onAena:

22 NPV ToYHBII AN PaT [idsd
ias0ABaneNBbHBIE MBI VFCHESHBIV
annapai

4, NMpoBOASLLUME 3pUTEBHBIE MyTN C
KOPKOBbLIMU LIEHTPaMM



2. KOGCTHBIX, BaANHDB!
Ha JIVILIEBOV
[OBEPXHOCT
Yepena.
PEACIaBISET COBOV
4= DaHHVIO
\/CEYUEHHYHO
paMEY,

VIeViaiBHBIE CrieHK
HapaiienBAbIARYIS
ARV, JicenepaibHBIE
—IVIBEPIVPYICIFNOA
VIgIOM 45 Py COoB:
Ne3neMY giasiYallle
NOBPEXHAENCA
CHapVXW.




Orbital surface of frontal bone

Optic canal (foramen) Posterior ethmoidal foramen
Orbital surface of lesser wing of sphenoid bone, Anterior ethmoidal foramen

Superior orbital
fissure

- Orbital plate of
~~"  ethmoid bone

Orbital surface o
greater wingof
sphenoid bone—
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Orbital surface off k 3 | 1
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Fossatfor
lacrimal sac

Inferior orbital
fissure

. Orbital surface of marilla
Infraorbital groove

2
Orbital process of palatine bone 4- ’I/JZ;
®HNovartis

BEICOTE,  LIVPVHE
Iy OVIHa PO
IPVIGNVBUTENEHO
40OV,

B CTPOEH
OPONTHI YYUACTBYIOT
7. KOCTEN M TONbKO
I GCliE3Ha4 KOG
HOJIHOCTBIO
HPVHAANEXT
OpHnTE.



Orbital surface of frontal bone
Optic canal (foramen)

Orbital surface of lesser wing of sphenoid bone,

Superior orbital
fissure

Orbital surface of
greater wingof
sphenoid bone—

2ygomatic bone

¢

- L
D, :

Inferior orbital : \
fissure .
"%

Infraorbital groove
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OPBUTA

Posterior ethmoidal foramen

Anterior ethmoidal foramen

/,'_“
.~ DOrbital plate of
~"  ethmoid bone

Lacrimal bone

.
s . i
B 3
# Fossafor
3 lacrimal sac
l! [}
] i

! \Ia
s,

J

|
"
< .

Orbital surface of matilla

B \B
Orbital process of palatine bone 4- t];g’:

®HNovartis

ST KOG DOPMYIPYION,
JIGTEPAIBHYIO GIEHKY —
CRYJIOBAS VI CKY/I0BOV
OIPOCHOKIIOBHON KOG
BHEREAV VIOONIBIIOEKPHINIO
OCHOBHOV KOG C3a/iNs

CryJIeBag opPLNS
JianepPaIBHOVIGIEHK
OCTPOEHA VB OYEHD
IOTHOV KOCTHOV TiKaHI)
KOTOPAA OTAENSET OPOVTY.
QT AMKVFBCOYHOV MBI
SN0 CaMag NPOYHaF Ya G
OPONTB.

SaiHAS HEPLVIA OTAENSET,
OPOVITY. O BYICOYHOI A0
MOBIia, OHa ICKITIOUNTENBHO
TOHKas.



OPBUTA

Orbital surface of frontal bone
Optic canal (foramen) Posterior ethmoidal foramen

Orbital surface of lesser wing of sphenoid bone Anterior ethmoidal foramen

Py
_~ Orbital plate of
" ethmoid bone

Orbital surface of
greater wing of

Lacrimal bone

Orbital surface o

Fossafor
lacrimal sac
Inferior orbital
fissure

: Orbital surface of mavilla
Infracrbital groove tI

7

©Novartis

Orbital process of palatine bone

KPBILE OpONTHINBEPXHSS CIiEHKa)
OBPEBYENCS, IWiaBHBIM OOPa3OM),
38 CUET op6MTaanom WIaGCIVIHK
JIOOHOV KOCIVIVIMEIOLOMKPEIa
OCHOBHOVIKOET:

BiiEpEARE-IanEPaIBHOY Ua i
Pachoanaencs AMKa A GlEsHON
KENesbl

VIEAVaiBHOe, VANEPEHHEROMKPES)
PACHOAAENCI ONOK (TPOXIIED) —
MOVEPO3HaG TKaHB, e
NEPEOPACHIBAETCAI BEPXHAANKOGAA
MBIIILE:

IHENOCPEACTBENHOM AN
OPOVTANIBHON KPBIIEY
PaCHoNalaency JIOOHBIVI CHHYC
BIEPEAN VINIOOHLIE A0/ MOBTa
c3aav. py TpPaBME BEPXHEN
CTEHKV OpOUTBI HY»KHOWICKITIOYaTE
NOBPEXAEHVE MO3Td.



Orbital surface of frontal bone
Optic cana | (foramen 1

Orbital surface of lesser wing of sphenoid bone

Orbital surfac:
greater gf‘\
sphen db e

Orbital surface of 4

Infraorbital groove

Orbital process

OPBUTA

osterior ethmoidal foramen

of palatine bone

Anterior ethmoidal foramen

,_f_m’ Obt Iplt of
i S

VEnVanbHagrCneHke
O0PaSeEaHd OPOVIIIEHOY
IaCTVHKOV pEMIETUaT O
KOCTVI=JiaMVHaiian/palea
— VICKITIOUMTENBHO TOHKOM
TKaHBIo: PV TPaBME KOCTH
MOXXET: NOBPEXXAANBES
TOI/icdl BOS/NX. BXOANT B
OpPONTY: BOSHIKaET
KPENVTRLVS TKaHEV OPOUTBIL
VI3 pELlIETYaTOne iabypyiHTa
BOCHANIEHVIE MOXKET:

HEPEXO AN OPONTY.

BRepean or pelleTyaton
KOCTV PaChoaraercs

C/IEBHAS KOCTb, C3aM — TEN0
OCHOBHOMI KOCTH:



Orbital surface of frontal bone
Optic canal (foramen)

Orbital surface of lesser wing of sphenoid bone

Superior orbital

Orbital surface o&
greaterwingof _"
sphenoid bone—

t 3 y
by
Orbital surface RN
2ygomatic bone
{

¢

Inferior orbital 3 \
fissure -
B

S,
el |

Infraorbital groove

OPBUTA

Posterior ethmoidal foramen

Anterior ethmoidal foramen

e 19‘ Orbital plate of
~="  ethmoid bone

Lacrimal bone

Fossatfor
lacrimal sac

Orbital surface of marilla

Orbital process of palatine bone

JIHG opoMTS
OOPAB0BAHG
OPOVTANIBHOM
IaCTVHKOV BEPXHEY]
UETICTV, opbuTaiIBHOV
OBEPXHOCTBIO
CKYI10BOVI KOCTI
OpPOVTANBHBIM
OTPOCTKOM HEGHO
KOG Sijd ClieHKa
COCECTBYET G
TAVIMOPOBOVI a3\ XOM.



OPBUTA

Skullcap
(calvaria)

Nose bone
(nasal)

Cheek bone
(zygoma)

Upper jawbone
(maxilla)

Lower jawbone

(mandible)

BiTee 6CHOBHOW
KOGV Ha 3aiHE —
MEAVaNBHON CIEHKE
OpPOUTHI
PACHOJIARAETCH
SPUTENBHOE
OIBEPCIVIEI SIEPES
HENLG NPOXOAVN;
SPUTENBHBLI HEPB,
WiasHNUHaS apnEPYIS
—BETBbL BHYTIPEHHEN
COHHOV apTEP
CIMIATVHECKNE
HEPBbI U3
KapOoTAHOLO
CIIETEHNS.



OPBUTA

JigneEpaiibHESSPITENBHONG
- OIBEPCIVE PaCHOaldeincs
(calvaria) BEPXHAS OpOYTalibHaS
Ribasiicais IENIB KOTOPaS PaSACILET
ey GONIBIIGEN MaliOe KPBLIIo
pionewalll OCHOBHOVI KocT. LLEb
PasENSETCI Ha

Upper jawbone
(maxilla) JicdihEPpaBHYHOMNI

Lower jawbone  [DASAZENISENZiOR [0 o)E1G1%

N ()/16P03HbBIM KOMbLIOM
IHVHHE, VI8 KOT0POR0
VICXOASAT BHEIa3HEIE
MBILULIE!.




NOBPEXXAEHVIE HYKHEN CTEHKM
_ OPBYTHI







[IEPEJIOM HVDKHEW CTEHKV
OPBUTHI
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OPBUTA

OpbUTalibHOE COAEPXKVIMOE
COEAVHUTENBHOW TKaHbLIO! PasAENSETCH Ha
HOMOCTI. OHM MMEIOT KINHNYECKOE
3HaUEHE AJis OFPpaHNYeHns

PACHPOCTPaHEHVS KPOBOVSAVSHN U
BOCHa/IEHNS,



OPBUTA

OCHOBHBIE OpbUTaNbHBIE (ACLIIA:

1. nepropbyTanbHasg — HaaKeETHMLa
OpoNTHI

2. Tap300poVTanbHas Macuvs mim
@acLVs BEK

3. By/ib6apHag dacumg (TeHOHoBa
@acuns)

4., MblLLIeYHas macLmg




OPBUTA

HaAKOCTHMLIA OPOMTBI — NCXOANT U3
TBEPAOV MO3FOBOV 060/10YKM, KOTOPas
[IOKPBLIBAET 3pUTEbHbBIVI HEPB, V.
3PUTENBHORO OTBEPCTIS OHa
PACLLEMISETCS Ha ABa C/I0sd — OAVH Cliow,
Kak HaAKOCTHWLIA; BTOPOY, KaK
[POAOIXEHVE TBEPAOV MO3OBOV
000J/10YKN 3PUTENBHORO HEPBA.



OPBUTA

Tlap3oopbuTanbHas dMaclms Nan
opbuTanbHasa MeEPEropo/ika (Maclng BeK).
OHa MPOoXeAnT OT KOCTHbIX KPaeB oponTb
B BEKO B KOHTAKTE C 3aAHEN
[IOBEPXHOCTIO Ma/ibNEOPaNbHON MOPLM
KPYIrOBOV MbILLIBGI [/1a3a. DTa NEPEropo/aka
NPENSATCTBYET CMELIEHNIO OPpOUTAIBHORO
XVipal B BEKW 1 OFPaHNUVBaET
PACHPOCTPaHEHVE BOCHATEHWS.




OPBUTA

[Uia3Has acUys (TEHOHOBA MaCUS) —
OT/ENSET [J1Ia3HOE SA6/I0K0. 0T OpOUTANIEHONO
XVpa 1 06pasyeTn MydTy, B KOTOPOV ABUIAETCS
[1a3. EEe HMKHSS HOpLVS YTOoLLIEHS, 06pasys
CBSA3KY. JIOKBY/a, Ha KOTOPOU <OTAbIXaET>»
[J/1a3HOE S6J10KO0.

MbllEYHas (paCLvs OKPYXKAET BHERIAZHBIE
MBILLLIBI, OCOBEHHO), X MEPEAHVE NOPLN, Kak
nmepyaTka pyKy.



~ Terpord bone
(Tampora) ssa)

Sphanoid bone
— om‘ e,
~ ~

Zygomaic arch

Terposomandioular it (TMU)

Teonsvo 3 proossses
ol carvical vertzbme




Tomporabs —_

Orbiculars ocul

Zygomatic arch (cut)

Frontalls Galea apanauratica
1]

b

Stylchwold L suclavian antery

= Masssier Brachind nerve ple
Middie scalene
__— Antorior scalene L. subciay
Sternodieidomaston

— stemal head

o - clavioular haad




ZWG“C ‘K&TCIC .
Zygomasicofrondal
sielire b

Supraorbital foramer

| . J-Inion
Reid's base
line

A ]
Medinn nuchal crest




OPBUTA

2 COCTOAHNE OPiaHa
SPEHVF OKa3bIBAET
BIVIGHVIE COCTOSHNE
NPYACTOYHBIX a3y XtHOGa W
NHOGCTVI Pl I PYITBEEX
BOCHARTENBHBIX
SdOOIEBAHVAX a8V
OPOVTLI IPOBOASTICS

KOHCY BTV
OTOJIaPVHLGIeNa
GliOMaTOIeRaN VIS
HPYAGTOYHBIXTa3Y XAk
HEPEAAYV VHMDEKRIINN
MOXXET OB PSIMBIM =
BOCHAFETCI HaAKOCTHMIIR)
dI3aneM = Kienvanka
OPONTBI, al TAKKE
EMaTORENHBIME=BIIPOLECE

Maxillary sinus REglEiciezRedeiljlarly
aniiapai yiasas




OPBUTA

Nerves of Orbit
Superior View

Supratrochlear n.

Nasociliary n.

Opthalmic n. (V1)

Optic n. (IT)

Oculomotor n. (I1T) -4

Lesser petrosal n.

Greater petrosal n.

Trigeminal ganglion



HEPBbI OPE/TDI

Nerves of Orbit - Muscles Partially Cut Away
Superior View

Infratrochlear n.

Anterior
ethmoidal n.

Optic n. (1)
Ciliary ganglion
Posterior . B ~:
ethmoidal n. o '/ )_/ $o, Inferior branch of

Superior branch T e 77 oculomotor n. (IIT)

of oculomotor n. (I) B L 4

(cut) - 8 o3

Nasociliary n.

Lacrimal n.

——Frontal n. (cut)

Oculomotor n. (III)

Trochlear n. (IV) :
(cut) Y

Abducens n. (VI)

R 7.iceminal n. branches
(V1, V2, and V3)

S EPESBEPXHIBIONFIaSHVYHYVIONIEE
BiiPEAS X KOBUaNAVHER
NPOXOAST — [ias0ABTaTEIBHBIV
HEpPBa (Biniapar Yk eonseusaii
HEPB(Giapa YiE) i BCE BETBIIML
OphthalMICUS =NyiasHNYHORG
PESAENERVS TPOVHVUHGLO HEPB)
KPDOMEIGCIESHBYVITIOOHOVI BETBEN:
SiVIBa HEPBa I GJIOKOBBIVHEDE
NPOXOAST UEPESYIaTEPaAIBHYIO
NOPLIOIBEPXHEV VIBHVIUHOM
IENVY SHAECE YKEBBIXOMTE
OPOVTBIVIBEPXHSANIIaSHVYHES
BEHa — OCHOBHON CTBOI)
COBVPAIINYKPOBE 01 [JIa3HONO
JONOKA I OPOVTE!.



oculomotor
nucleus

trochlear.
nucleus

trigeminal
motor nucleus

abducens
nucleus

facial motor
nucleus
superior.
inferior.

salivatory
nuclei
dorsal motor

nucleus of the
vagus

nucleus
ambiguus

hypoglossa
nucleus

accessory.
nucleus

Edinger-Westphal
nucleus

trigeminal sensory
nucleus

nucleus solitarius

positions of efferent cranial nuclei on left, and afferent nuclei on right



trigeminal
sensory

anglion :
e C=upper cervical
location of somatosensory. spinal nerve
RGIRon 0 cortex innervation

pterygclnd thalamocortical
TRuseles fibers

ventral posterior

, PRI nucleus of thalamus
trigeminal

nucleus

nucleus

primary.

afferent sensory

trigeminothalamic fibers
sensory.
ganglion of

trigeminal Sensory ganglion

of trigeminal nerve

princlipa ophthalmic
nucleus

maxillary

mandibular



mucous membranes
of nose and palate

sympathetic
chain

®__

superior
cervical
ganglion

parotid,

lacrimal

gland

'

=AY, 'LII
Al
sumandibular,

and sublingual
glands

heart T._

T |

-




dilator

Carotid

1
|
Y
\
\ Superior cerwcal
] gangllon

External carotld
artery

: Sluwb:cla‘yiaml
artery




HEPEIHBIE HEPBbI

Olfactory: smell
Optic: sight
Oculomotor: eye muscles
Trochlear: eye muscles

Cramial Merve Hame

Trigeminal: facial sensation I- Olfactery
B- Dptic
Abducens: eye muscles 8- Ooulomnte
Facial: facial movement B~ Trachleer
. ¥- Trigemdnad
Vestibulocochlear: ¥|- Ahdwrens

¥Il - Facial

¥lll- ¥eaShube cochle s
- Glassaphargneal
- Vaqus

®1 - Bpinal deceazory
*0 - Hypoglos=al

equilibrium and hearing
Glossopharyngeal: throat
movement and sensation
Vagqus: pharyngeal muscles
Accessory: turns head right
and left

Hypoglossal: tongue
movement




APTEPVIVI OPBUTIEI VI BEK

Arteries and Veins of Orbit and Eyelids

Superior View

. _Supratrochlear a.

i .-‘n_ M B
Anterior ":, ——
2 - “\j-‘ \\

ethmoidal a.

) ‘.*, r
Posterior T - m o
ethmoidal a.™\g | . N F & '.\_Supraorbital a.

) . .
L Y.

e . Ly ~

-

’
-

Lacrimal a.

Central a.
to retina

Internal carotid a.




BEHBI OPEUTBI V1 BEK

Arteries and Veins of Orbit and Eyelids

Lateral View

Supraorbital vein

Superior ophthalmic vein

Inferior ophthalmic vein

Cavernous
sinus

Retromandibular vein Maxillary vein

Supratrochlear vein

Facial vein

[ViaBHVYHas BEHAI BAAaET B GYHYC
KaBEPHOEYG:

HKEAS iasHUHas \BEAD
PEBIENACTCAM NIBAICTBOJIE), O/VH)
GONEE KPYMHBIV), BiadaET B Bepxmoro
IIcSHNYHEYIOrBEHY:

BToOpas BENBE YXOANT YEPES HIHKHIOH
IJIaSHVYHVICNIIENB
(CEHOMaKCVITITIPHYIONUENE))
OBPASEBAHHYIONIPICOEAVHERN)
BOJIBIICNOIKPBIIE OCHOBHOVIIKOCTN
OTPOCTKa BEPXHEVIUENIOCIN: SHECEOKE
NPOXCAVITEBTOPaANMaKC/IIIAPHEH)
BETBBE TPOVHNUHOLG HEPBA
OCYIIECTBIIAETCA aHECTOMOBIMENKIY
HVKHENTIasHVEAGYFBEHOVW
KPBIIGBAHBIM ChIETEHVEM
(@HACTIOMOBIC HIVOOKVIMIIBEHAMI
vilg);

Siia WENB NOKPBITa IIaAKOMBILIEYHOY
TKaHGI0 MIeNIepa.



OPBUTA

BCe BochHanvnensHbIE NPOLECEH! Ha InLE
ONAaCHBI 13-3a BO3SMOXXHOCTY 3aHOCa
NHMEKLNY B MO3FOBOM CHYC.

CriocobCrBYET 3aHOCY, MHMEKLNN TO, UTO
BEHbBI OpOUTHI HE MMEIOT KiiallaHOB.




OPBUTA

Blopbne Haxousancs BAENIAsHBIE
MBILILE! = Hap\KABIE MBI

I8N0 I PAMBIXV 2ZEKOEBIX Extrinsic Eye Muscles
MBI Right Lateral View

BEE 4NIPAMBIM MBI B S OTXO AR O Superior oblique m.
BEPLIVHBINOPONTBINVIBICBABKY
HVAHS:

BerHFIFI RO CAHA == OiFHa AROETH VI BI
VelzleFe) 40)=10]e OCHOBHOVIKOCIV.

HIKHASIKOCAS " Ol HAIKOCTHNIIE)
OPOVTB!, HOKPBIBAIIEN
dHTEPOMENVaBHYIONIOPIVIO
BEPXHEVIUETIIOCI:

AIPAMBIXEMBIIIIBINPKPERISIONCS
K CKIIEPE BHIEPEAV IO SKBaTopa
[J1a3HONO A6JI0Ka), 2 KOCBIX —
033V SKBaTOPa:

Optic nerve (II)

Inferior rectus m.

oblique m.




BREINTASHBIE MBILLLLE!

Extrinsic Eye Muscles

Superior View

Levator palpebrae
superioris m. (cut)

- Superior rectus
adl
m. (cut)

Optic nerve (1I)

Superior rectus
m. (cut)

Levator palpebrae
superioris m. (cut)

Lateral rectus m.

Common tendinous ring

SN0 HaVIBOJIEE
BBICOROAVIMMEPEHIIVPOBaHH
BIEMBILIIBI VST BCEX
ONEPEYHONGBEANBIX
MBI @HNICOAEP i Ha
HapyKHOV! HOBEPXHOC
MEMIEHHBIE BOJIOKHS)
CHOCEOBHBIE K

P AV POBaHHOMY.
CORPALUIEHNIO, VI OBICTPEIE
BOJIOKHE, OCYIIECTBIISFIOUIVE
OEICTPEIE AB/KEHNS, B
LEHTPE MBI,



BHEIIASHBIE MbILLEI OPBUTHI

MeaneHHEIE BOJIOKHa COOTBETCIBYIOT KPaCHBLIM
MbILLIEYHBLIMI BOSIOKHAM, KOTOPBIE COAEPXKAT
6OJBLLIOE KOMMYECTBO MUTOXOHAPYN 1
OKNCINTENBEHO — BOCCTaHOBUTEMBHBIX
(MDEPMEHTOB.

BEICTPBIE BOIOKHA COOTBETCTBYIOT B6E/bIM
MbILLIEYHBIM BOJIOKHaM W COAEP KaT OO/BLIOE
KOJIMYECTBO! MIVKOIEHa M TINKOMNTIHECKIX
(DEPMEHTOB.



EEEEEEEEER

-n

evator palpebrae

EEEEEEEEEEEEEERER
A

Superior oblique

Optic nervg Superior rectus

Lateral rectus (cut
Inferior oblique




BREINTASHBIE MBILLLLE!

trochlea : superior
\ A oblique

superior T
rectus 3 4 levator
' N e palpebrae (cut)

lateral rectus ; Rty ; lateral rectus
(cut) | | ——— (cut)

inferior |
oblique___*

optic
nerve (cut)

inferior rectus
extraocular muscles

NOCHE CIXOXAEHVA 0N
CBA3KM lUVHHA B

Y OVHE POV
NPAMBIE MBI
IPOXOASIT BIEPE/,
NOCTENEHHO
AVIBEPIVIPYS 1 0OPaBYA
MBILIEYHYIO BOPOHKY:
Nedad MbIlliia
PVIGRVBUTENBHO4 M
ANVEeVIES S5 = 10,5 MM
HIVPVIHOW BIMEGTE
NPVIKPEMIERVS K
CKIIEPE.



BREINTASHBIE MBILLLLE!

VieaanbHa4
lomot
el MpAMas Mbillla B
trochlear CBOEM HaHaJlE
nucleus (V) HaXoAuInCd B

oculomotor || superio ectus; WP 1CCHOM KOHTAKTE
: sV GO SpYTENbHBEIM
A HEPBOM.
\ T— VIHEEPBPYETCA
-, ’ vestibulospinal p py .
ract n.ocUIomMOoterUs;

CDYH KEWA MBIHE B =

medial longitudinal

y fasciculusanddescending  GVAPARVA;QRIZEZ e

oculomotor nuclei vestibular fibers

NPYBEAEHVIE.



oblique muscle

J

@ YT N
i 7‘;Superior
Z -W'\B;oblique tendon
: S\ \ rectus muscle

L Conjunctiva

Lateral rectus
muscle

Inferior Inferior
rectus oblique
muscle muscle

Inferior
rectus muscle

Medial
rectus muscle

Lateral
rectus muscle

Annular ring

JlaTepanbHag NpsMas MblllLa
HHEPBVPYETCI N.abdUCERS:
DYHKUVS MBI SaKIFOYaETCS
Bl OIBEAEHN— abayKUmN.

HIBKHGS PSMasi MBIl Takoke
OBpasyel Yo B 23 rpaayca c
CanTi/IbHON! OCHHO [J1d3a.
VIHNHEPBVPYENC
N.OCUIOMOLOKIUS: DYHKIIS—
[JIaBHBEIM 06pa3oM Ml
IBJIFIETCS AENPECCOPOM.
OTBEAEHVE BHI3 BONEE
SMWEKTVBHBIM, 'KOLAd i3
POTVPOBAH| JIaTEPalbHO, 1
[1OYTI OTCYTCIBYET NPy
MEAVRNBHOY pomaumn. hpn
MEAVANBHOM NOOXKERNN [Jia3a
MBILLIIE TOMONAET B
NPVBEAEHVV ic8a) OTAdET
COEAVHNTENBHO — TKaHHBIE
BOJIOKHQ YEPE3 XPSilll MO/,
KOHBIOHKTVBY. — AEVICTBYIOT KaK
PETPAKTOP HMKHEFO BEKA.
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Efferent fibers
e Afferent fibers

Parasympathetic fibers

OPBUTA

pathetic fibers

BEpXHSS NPSMasi MBIIINE TaKKe B
CBOEM HaYa/IE HaXOANTCS B
TECHOMIKOHTAKIES C
MEHVARABHBIMII OB 0NOUKaMM
SPUTENBHONGI HEPBA:

PV PETPEBY/IEOaPHOM
BOCHAIERV SPYTEBHONOIHERBA
V2 OOIBHBIX BOBHVIKAET OO P
POTALVNYIaEHOReMBIIOKE SN0
CBH8dHO! G aHaOMVYECKON
OCOBEHHOCTBION VBN
POXOANTTKNEPEAV » OB PaBYA
\I;OJI Bl 25 [Pa Ay Cal G
CanVialibHOV OChIO [Wiasas
VIHHEPBYIPYETNCS N OCUIOMBLOKUS.

(OCHOBHAaS MYHKUVEMBIIIE—
JJIEBAlVE OHa CliadHOBMIICS
BOJIEESMMERTVBHON, KON/id
(a3 OBOPaAYVBAETCA KHAPY X,
MYV OTCYICTBYET, KOI/ia IJia3
NOBEPHVA KHYAPW. HoMmipy
MEAVIaNIEHOM HONOXKEHNN [Fia3a
MBI HOMOLAET BraaayKunn,
NPVBEAEHNN.



Inf. Rectus m.

,J Sup. Oblique m. he

1
Y
Ry

BEPXHAI KOCad MbILLLa
HaYHaETCS| O HaAKOCTHVLI)
Maliono! KPbliia OCHOBHOW
KOCIVI Ha VI MEAVANBHEE
SPYTENBHON0 OTBEPCTIL,
COCTOMI VB IBYX UaCTEN =
NPSAMOVMBILIEYHOVNHOPLV]
KOTOPaSIPOXOANI O MEGTA
HPVIKPDENIEHVS KGO V)
CYXOXMINS, KOTOPOE
HauHaEncH Ol bIioKa)
NPOXOANT IO BEPXHEY,
NPSMOVMBILLIIEN W
HPVKPEMIFETCAIRITIASHOMY
AOJIOKY,BIBEPXHE — HaPYKHOM
KBaAPaHTE! 32 SKBaTOPOM:

BIIOK = ST M/EPOXPSIIERGY
PEMEHB; NPYIKPENISOUINGCS K
6110|<0|30My Linysra
MEAVAIBHOV CTOPOHEIOBHO
KOCT BT HECKOJIBKMX MM 32
OPOVTANBEHBIMKPAEM:

OVYHKUYSE MBILLLEI— POTaALS
PIEEERGIEN NG ) 2
VIHHEPBalVisd — N.trechiearis.



BHEIIASHBIE MbILLEI OPBUTHI

HmKHAS KOcas MbILLILE HAYMHAETCA O HaAKOCTHYILbY,
NOKPBLIBAOLIEV OPOUTANMBHYIO IaCTMHKY: BEPXHEN
YESTHOCTV Bl HECKOJIBKVX MM 1033/ OpbUTaibHONO Kpas
/i BOBJIE OTBEPCTNS CIIEBHO-HOCOBOIO: KaHasla.

[pOXeANT; JianepaibHO VI K3aan MEXAY HV/MKHEN NPAMOV
i IHOM OpPOUTHI B TOHHEME MaCLVN, NOKPLIBALIEN
HVDKHIO TPAMYO MBILILLY. INPVKPERMIAETCA Ha HinkHE-
Hapy>KHOW MOBEPXHOCTV [M1a3HOI0) 16J10Ka. HE nMeer
cyxoxmnvd. VIHHEPBYPYETCH N.0CUIoMOtorius.

OCHOBHAs MYHKLVS — SMEBALNS, KOTOPas
YBENVNUVIBAETCH, KOI/id [J1a3 HOBEPHYT MEAVIAILHOIM
OTCYTCIBYET Mpv abaykuvn.fpy AarepaibHoN poTaLmm
NOMOFAET B abayKLNN.
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AHATOMUWYECKAA AVWATPAMMA
ABVI>XERWA TTAS

Superior Inferior Inferior Superior
rectus, oblique, oblique, rzufs,
CNII CNII Medial NI CN Il

\ fa )/

Lateral
reclys, = w—p recius,
CNVI

/[ \ ]\

Inferior Superior perior Inferior
rectus, CN Il oblique, CN IV obl que CN IV rectus, CN Il




NOBPEXAEHVE BJIOKOBOIFO
HEPBA




OYHKUWN BHEFTASHBIX MBILLILL

adduction-
abduction

depression-
extorsion vs
elevation-
intorsion

depression-
intorsion vs
elevation-
extorsion

eye movements

medial
lateral recti

inferior,
superior recti

superior,
inferior recti

Z-axis

(abduction,

adduction)

y-axis
(intorsion,
extorsion)

X-axis
(elevation,
depression)




= Horizontal eye movements — L & R
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BEKV

15 SallyaeIEMEXaHNUECKY
POROBVILN Oif HOBPEXKAEHIL

2 B KHBINAS i pYia AV
KOHMVYPAMINILY — EC/VIHa
BEKaX V1 BPeBIX
PACHONIANaENCH TNOBABKa), 110
YeJioBEeKal HEJIb3S
MAEHTVMOVILVPOBaTb:

Sh MHGKECTBOM TOHKVX
BBIPaKEAMVNIVILENBBIPE KA o
BEKAMWOPOBAMIL BONEBBIE
ABVKEHVA NIOMONAON B
BBIPaKEHV S MO




BEKV

BEPXHEE BEKO! PACIPOCTPAHSAETCS OF BEPXHERO OpOUTANIBHOO
Kpasd BHM3 M 3aKaHUMBAETCS CBODOAHBIM KPAEM, KOTOPbLIV
(DOPMUPYET BEPXHIOK FPaHnLy, HaibnedbpansHoM LEMN.
Crilaikoy BEPXHEE BEKO Pa3AENSETCH Ha OpOUTaIBHYO
NOPLIVIO V| Tap3asibHYI0! HOPLIVIIO.

CkJia/ika PachoeNiaraencs npnbnmsuTenbHo Bi4 MM BBILLIE Kpas
BEKa 1 06pasyerncs @Opoe3HBIMI BOIOKHaMI, NEXOASLIMI
VI3 CYXOXXMVS JIEBaTOPa. OHV MPOXOAST BIEPEA MEX/Y.
MBILIEYHBIMII TYHKaM OpOVKYISPHOV MBILULBI M BIJIETAETCS
B KOXXY, TaK/M 06pa30oM, OTTSVBas EE K3aav i OPMUPYS
CKJIaiKy. PasiVuHON [1yOMHb.

STa CKAaAKa KOXM — BaXKHbIV aHaTOMNYECKNN
XVPYPINYECKN OPUEHTIP! A4S ONEPaLI Hal BEPXHEM| BEKE.



BEKV

Y- MOHIOIOMAHON PaChl CYyXOXMINE JIEBATOPA
NPUKPEMISETCH BO3ME KPas BEK 1 (1OPO3HBIE BOJIOKHA
JIEBATOPA Ciabble. B pesyjibrane OCliaroYHas KoXa
CBVICAET CKIaAKOV , NMPOACIKasaiCh MEANANBHO,
(MDOPMUPYS SHVIKaHTYC.

BHI3 0T Cliaek BEK PACPOCTPAHAONCA MEANAIBHO, —
Ha30t0raibHasA Vi JiatepaibHO —MOIsSpHas CBA3KN. VX
(MOUBPOZHBIE HTV MIOTHO, NPVKPENISIOT KOXY. K
MOANEXaLlEV HaAKOCTHMLE. OHV OrpaHnuVBatoT

PACHPOCTPAHEHNE KPOBW N XXVNAKOCTY BHUS 113 BEK B
06/1aCTb LUEKM.



e} Horzental aozdon

L Oial 1R
”~ r
= L kaermal puretum
S 7 Lsermalcanncls

Scporor rectys mosclo - |
Lacrrasigland - |}

LRSI Ofan ] CCT Y

- _(j: Supency lacemal canalcub s

Oouslyr conpurtva -+ § L Mool canttus

LAWy cothus - T} 4
! RO BOY sl Cascul e

Falpabel cosunciva < | (W — { R
Lomeroyehd | L LA wsonrns o
Inforior rectve mesole | ! » ~ Opaaing o masafacrmnal dect
: Feror rosal concfin
T e Or (et

Nerer chvy e mesre |

DOPMY- VI PUTAHOCT B BEKAM
PVARIOTXPALIEBBIE Tl CIIHK
— 510 MIOTHBIE KOanEHOBBIE

CIPYKIVPBL.
BEPXAVEXPAINIEON SOMMMWA
BEICOTOV — 12 MM Xpsill
HIDKHENRG! BEKA IMEET: TaKYHOIHKE
AJIVIHY, @l BEICOTAl ENRO TIONIEKO! S
— 6 MM.



Orbiculans oouli

Frontaks (loft hall) ‘

g

\‘ _ - Cale: a wncurctica "eft side)

- Frontaks (left half)

- Orbiculars coull

} — Zygomaticus mno!
y j T Zygomaticus magor
by —— Orbicularis oris

= Thyroid carfi

OPOVKYIISPHaS MBI
10 CAVHKTER BEK: OHa
KOHIIEHTPVNYECKY POXOCMVT
BOKPYIZHaIBHESPaIBHG)
HiEnVsPasAEEAa Ha
HEPVMEPNYECKYIO
OPOVTRNIBHYIO (DACLNIG)
\VUACTBYIOLIVIO B
HaCWIIBbCTBEHHOM
CMBIKaHVN BEK
lEHTPaNBHYIO
HaBNESPANBHYIONIOPLUIG)
MYHKUVS KOTOPO
3aKIOYAETCH B
HEMPOVZBOIBEHOM MUFaHNL



CTPYKTYPbLI BEK 11 NEPEAHEN
OPBUTHI

Eyelids and Anterior Orbital Structures

Sagittal Section T

Supcnor tarsal muscle ' superioris muscle
(smooth)

Superior conjunctival

 fornis Sclera
ornix

Bulbar conjunctiva
Superior tarsus

Tarsal glands
Palpebral conjunctiva

Sebaceous glands

Lens
Eyelashes

Openings of |
tarsal glands ‘ % R 3 Anterior chamber
Obicularis oculi m. ETRON. D
(palpebral part)

Inferior tarsus

Orbital septum

NPV B3I AE BHVE Cijaika
BEPXHERG! BEKA VIlNOLIaETCS
N PaBIIaVIBAETICS) Tak Kak
JIEBATOP! BEPXHENO BEKA
PACCHAOITAETCH: BIOX oM
BO3PACTE (OPO3HBIE
BOJIOKHE JIEBaTOPA
OC/IaOEBAION, NO3BOIAS
KOXXe BEK BbIMSYNBATLCH
BIEPE/ 1| BHVS:
DEPMVPYETCA
JIEPMaTOXANABC.



BEKV

KoXa BEK — CaMas TOHKad Ha TEE UENIOBEKA.
TIOHKOCTb KO BEPXHERO BEKA W OTCYTCTBYE
NOAKOXXHOIO XXVPa OBJEFUaET ABVKEHNE BEK U
VMEHBLIBET MHEPLIIO ABVKEHWS.

Beky ABuratorncs 6oMble, YeM Apyrve Yacim
TeJia, Y NOCTPOEHBI 0YEHB SKOHOMNYHO.

oA sSnAEPMCOMI Paciojiaraencsd MHONO
MEaHOLUWVTOB. B OTBET Hal XPOHNYECKMI OTEK U
BOCHAJIEHVIE OHI MOLYIT VBEAVYBaTb

NPOAYKUWIO NUFMEHTA. 370 NPUBOANT K
NOTEMHEHWIO BEK.






BEKV

Eyelids

Anterior View

Superior palpebral conjunctiva

Corneoscleral
junction

Bulbar
conjunctiva
over sclera

Inferior
conjunctival fornix

Superior lacrimal
papilla

Plica
semilunaris

Lacrimal
caruncle in
lacrimal lake

Inferior lacrimal
papilla

Inferior palpebral
conjunctiva

BESPaCHHBIEVIBMEHERNH
OOBIYHO; OTPaMaIoNcs Ha
KOYKE! BER M
HEPVOPOTANIBHON
OOJIaCTY BBICTPEES, YEM Ha
APYIIXeUaCTaXVInIiG;
BHaAYAENOHKVIE
MOPLUVIHBI VR CRIIa K
HOSBIISIONCS BOBIIE
JIaTEPNIBHOV ChliaVIkV
BEK, @ 3aieM— Ha
H/KHEM BEKE,



Levator palpebrae
superions muscle

. _——Orbicularis
- oculi muscle

— Palpebral
canjunctiva

——— Tarsal
~ {Meibomian)
glands

Palpebral
fissure

-~ Eyelashes
T Ocular
(bulbar)
) conjunctiva
T Conjunctival
sac

T Orbicularis
aculi muscle

2 BENJAMINCUMMINGS

JIEBANOPIBEPXHEROIBEKA
HaUVHaEnCcH O Malione
KPBIia OCHOBHOVIKOCIL
BIHENI ECTB TONBKO
HECKOIBEKO MBIILIEYHBIX
HVUKOB: COCTOVT VISHIPEX
OTAENOB: NOAMIEREAHEN
NOPLVEN JIEBATOPA
pachoalaenc MbIiia
MIeiepa. ©OHa IMEET,

N bdal CYIMHSTVYECKYIO
NHHEPBALINIO.
NPVIKPERNFETCA K XPALLLY.
BEKA.



Inferior oblique muscle Y ] /(
i /21 il Inferior suspensory ligament of fornix
Inferior rectus muscle A ~

o 1\

T
K

v
: A\ 608 1) Septum
Capsulopalpebral fascia 2/, .. -’-LF.‘T/ P
oz i 1
(%'} Lockwood's
LA suspensory ligament
1

Preaponeurotic fat

Cross-section of the lower eyelid retractors.




BEKV

Gray line

Meibomian gland orifice

APSLIFBERD ar
IOTHES (DVOPOSHAS THAHE [ A Eyelash
COAEPKMIEMENOOMEBBIE junction

RENE3h)

AnvHa— S0 mm
enyEa—1"mm

BEICOTA:
BEPXHEES BEKO— 10/ =F12

mm
HimpKkHee BEKO — 5 mm




U elig Lacrimal
i gland

Retractor

Superior __Lacrimal

lacrimal canal ol T e e | gland ducts
)

Lateral canthus
- Sclera

Medial canthus

Lacrimal sac

Inferior lacrimal 4%, || ' Lower eyelid
canal " .

Nasolacrimal Pupil
duct

(b)




Orbicularis muscle

Pretarsal
orbicularis oculi

Preseptal
orbicularis oculi

Orbital
orbicularis oculi




Orbital portion

Preseptal part

> Palpebral portion
Pretarsal part
Medial canthal tendon

Common canaliculus
Tensor tarsi or Horner's muscle

Pretarsal part
> Palpebral portion
Preseptal part

Orbital portion




MEAVIAJIBRAA N JIATEPAJIBHA
CHANKW BEK

Pretarsal m.

Medial canthal tendon

Lateral canthal

Anterior limb of the medial
canthdal tendon

Posterior limb of the medial
canthal tendon

Anterior lacrimal crest
Lacrimal sac




CYXOXWIVA CIHAEK BEK

Medial canthal tendon

- Posterior
posterior limb

lacrimal crest

Deep head pretarsal orbicularis
( Horner's muscle )

Lateral
S5 orbital tubercle

Posterior reflection of
medial canthal tendon

Posterior 1 M Whitnall's
imal crest B
lacrimal cre / tubercle

Lateral palpebral
ligament

Deep head preseptal orbicularis Lateral palpebral
( Jone's muscle ) ‘ raphe 3 % Medial canthal tendon

anterior limb Anterior

Anterior reflection of : ; lacrimal crest
medial canthal tendon




Skin
Orbicularis

Septum

Levator
aponeurosis

Tarsus

Conjunctiva

Plate 2-2 Preaponeurotic fat

Levator m.

Conjunctiva—s\ ;

Levator aponeurosis

Mueller's m.

Post-aponeurotic space

Arcus marginalis

Occidental
fusion point

Occidental lid crease

Pre-tarsal orbicularis

Greyline




CUMIATOMOKOMIIJIEKC FTOPHEPA




KOHBIOHKTIBA

Conjunctivitis

Normal

Conjunctiva |

Inflammed
conjunctiva

S
.\

g ~
~
TR

\ "
A .

Copyright & 2003 WebND Corporation
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CTPOEHVIE CHIE3HOW MMEHKY

Large lacrimal gland

Conjunctiva

Meibomian
glands
Mucus layer

Watery layer

Qily layer

Tear film




C/IEBHBIVI AMAPAT

Lacrimal
gland

Excretory ducts —
of lacrimal gland

Lacrimal punctum
Lacrimal canal

Nasolacrimal duct

Inferior meatus
of nasal cavity

(b)
Copyright ©2001 Banjamin Cummings. an imptint of Addison Wasley Longman, Inc.




C/IEBHBIVI AMAPAT

Lacrimal Apparatus
Dissection

Superior lacrimal papilla and punctum

Orbital part of
lacrimal gland
canaliculi

Palpebral partof [ gl agmeel |
lacrimal gland —~~&I ¥ & SRS . 7 Lacrimal sac

Plica semilunaris i ~
ca semilunaris . g Nasolacrimal

d lacrimal lake ;
e TR A — duct

Lacrimal
caruncle

Inferior nasal
meatus

Inferior lacrimal
papilla and punctum

Inferior nasal




CJIESHAA CUCTEMA

Locrll)rpcll Iglgnd B Horizontal
Levator (orbital lobe] i canaliculus
palpebrae mpulla
superioris -
aponeurosis

Lacrimal gland
(palpebral lobe)

Middle

meatus

=

: turbinate
/

5 b ;

Nasolacrimal &

duct

/f Inferior
. Kl turbinate

)

meatus

Fig. 9-1  The anatomy of lacrimal system.
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Normal Eye Anatomy

Zonules.

Choroid

Ciliary body



choroid coat

retina

vitreous humor






lateral rectus N
muscle ciliary body

suspensory
ligaments

choroid

retina /_\ iris
J vitreous cornea

humor
fovea

pupil
dura mater
anterior

optic nerve Wl hamber

. lens
central retinal

artery

medial sclera
rectus
muscle

cross section of human eye




Ciliary body Sclera

Suspensory Choroid

ligament
Retina

Cornea

Iris @ A : Fovea centralis

Pupil
Optic nerve

Aqueous
humor

(in anterior
segment)

Lens

Scleral venous sinus
(canal of Schilemm)

Vitreous humor Optic disc
(in posterior segment)

(a)




HAPY)XHAA OVIBPOSHAA
OBOJIOYHKA

Ora serrata
retinae

Ciliary body N Choroid

Suspensory < , Retina

ligament . |
./ . . ‘B Macula lutea
Comea e '
1 W s S Fovea centralis

I '
Pupil — | ] Posterior pole

Anterior N — 0 ' "
pole L | - Optic nerve

Anterior
segment

Lens

Scleral venous sinus e
{Canal of Schlemm) 7 Central artery

and vein of the retina
Posterior segment

(contains vitreous humor) K Optic disc
(blind spot)
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CTPOEHWE POI'OB/ LB

CORNEAL SHAPE
« Meniscus lens

- Nota solid of rotation about any axis
« Front apical radius 7.8mm  K=4327 D

+ Back apical radius 65mm 615D
+ Actual refractive index, comea = 1.376
- Not optically homogenous

 yossss = 1354, Ml = 147 7

A




CTPOEHWE POI'OB/ LB

The cornea is composed of:
78% water.
15% collagen.

5% other proteins.

1% glycosaminoglycans (GAGs).

1% salts.

These are wet weight figures.
The epithelium accounts for approximately 10% of
cornea’s wet weight.




IJIEKTPOHHAA MNKPOIFPA®VIA

POIrOBVILIDI




Descemet’s Membrane

Endothelium

Epithelium
- | " Bowman’s Membrane

-- ,,\

Corneal Anatomy
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CTPOEHWE POI'OB/ LB

ocular surface

“keratocyte” -~
~ ~ Descemet's

anterior chamber




Comea

Corneal epithelium ——

Comeal endothelium 4
Aquecus humor —m8 — '

Anterior chambe\—

Anterior

segment | Posterior chantber\" -

sinus
Limbus (corneal-
scieral junction)

Anterior ciliary vein

Bulbar
conjunctiva

Sclera




NEPEARHAA V1 SAAHAA KAMEPDI
[ JIASA

Anterior and Posterior Chambers of Eye
Itis Cornea
Canal of Schlemm

Bulbar conjunctiva

Ciliary process

1/
; '/Zonular fibers

o
i (suspensory ;
ligament of Posterior chamber

Sclera lens) Dilator m. of pupil Sphincter m. of pupil g s
AN
Pigment epithelium 7

®MNovartis




trabecular mesh
{aqueous outflow)

ciliary processes
{aqueous formation)

N
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Parasympathetic
stimulation causes circular
muscles to contract

(a) Constricted pupil
& BERJAMIN/CLUMMINGS

(b) Normal pupil

Sympathetic stimulation
causes radial muscles
to contract

(c) Dilated pupil




CBETOBBIE SPASNKOBGIE
_PEDJIERCDI

a >

consensual




Pupillary
Light




= Intraocular Muscles — Pupil = Intraocular Muscles — Accommodation

= Iris Dilator & Sphincter . = Ciliary Muscle (Body)

—




Cortex

Nucleus




XPYCTAJINK

W
i

zonule
fibers




XPYCTAJINK




AKKOMOAALINA

Constrict ciliary muscle
releases tension on
zonules and crystalline
lens bulges.

elaxed ciliary muscle
ulls zonules taut an
attens crystalline lens.




Light from distant source : Focal point

Light from near source Focal point




Flexible
Lens

Contracted

‘ «—— less taut
—\ I

more round

revised 01/5/07




COCYAMNCTAA OBOJIOHKA

Ora serrata
retinae

Ciliary body B, | _ Choroid
Suspensory : : Retina
ligament , R 0
C _/ ; b - ) Macula lutea
ornea - g | -

W X o Z Fovea centralis
Iris a1 AN % : e |
Pupil ! ‘ 'f N . Posterior pole

Anterior

segment

pole N /LC-Optic nerve
Anterior |/ W, N R

Lens

Scleral venous sinus—/\

(Canal of Schlemm)

7 Central artery
. : — and vein of the retina
Posterior segment

(contains vitreous humor) % Optic disc
(blind spot)
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Vitreous humor

Retina

Sclera

Fovea

\.h\___/é_

—
—

Optic nerve

Blind spot
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retinal vessels
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Ocular Fundus

ganglion
cells




Neural layer
of retina




Fig. 17-13

Fig. 17-14
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CDOTOPELI,EI'ITOPI:I

Process of
bipolar cell

Synaptic
Inner
tibers endings

Rod cell
Rod cell body
body

Nuclei

‘\
/

Cone cell
body

Connecting
stalk

‘ ‘li _ .-

\ -. ’
. 'l 1
' ) P ‘J
b o microvillus
| ‘ d ‘ Y -
. ¥ —“" piscs
1}

Q )| containing

l 8 visual pigments

Pigmented Lysosome

layer " —Lmelanin T
nules - gmen

2 cell
’ nucleus

Basal lamina
(border with
choroid)
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[JIOTHOCTbB MAJIOSHEK V]
KOJIBOHEK

or rods / mm® [(x1000)
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Tempors!

Retinal Perimetric angle (deqg.)
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ON W1 OFF KAHAJIGI

The hyperpolarization of
photoreceptors elicits both
depolarization and
hyperpolarization within
bipolar and ganglion cells.

These graded potentials

of ganglion cells.

ON and OFF bipolar and
ganglion cells respectively
detect increases and
decreases in luminance.
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Retinal Cell Layers
(See Diagram B)

Optic Disk

Sclera
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Ganglion Cells

Inner Plexiform Layer
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Horizontal Cells

Outer Plexiform Layer
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A NADPH
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Chp 6 (6.4.1) The Human Eye and Vision
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Ganglion
cells

Bipolar
cells

Movement Sensory information

of muscles * /from body

Plans for
movements

Visual
information
Auditory
information Temporal lobe pulled down
to expose inner surface
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= Visual
Cortex

fovea - 20/20
5 deg - 20/60

10 deg - 20/100
20 deg - 20/200
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sagittal section of left side of brain

central sulcus

corpus callosum

precuneus

parieto-occipital
sulcus

uneus

calcarine sulcus

callosal fissure




3. From the primary visual
and assoclation areas, sensory
signals enter the parietal lobe.
The left hemisphere processes
language in response to the
vision; the right hemisphere
recognizes pattern. The 2
hemuspheres share responses
via the corpus callosum.

~Optic: radiation path
Fig. 14-18

Lateral geniculate body
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cerebral cortex and
arrangement of visual

Brodmann’s
areas

19 (medial
temporal cortex)

18 (prestriate

cortex)

17 (striate
cortex)




map of visual field
in primary visual
cortex

calcarine fissure

left right
hemisphere hemisphere




Pulvinar nucleus

Lateral geniculate
nucleus

Superior colliculus

Optic radiation

Primary visual cortex
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Inverted image  Divergent ra
from close object

Mearly parallel rays
from distant object

(a) Lens is flattened for distant vision (b) Lens bulges for close vision
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The Retina ! / v




External Anatomy




Muscles of the Eye

= The superior and inferior rectus when the eye is abducted away
from the nose

= The superior and inferior oblique when the eye is abducted
towards the nose
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Sclera Choroid

Ciliary body

Fig. 1.1. A drawing of a section through the human eye
with a schematic enlargement of the retina.
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nerve fiber
layer —_—

inner limiting
membrane

Fig. 2. Simple diagram of the organization of the retina.
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Lacrimal gland ot . T Lacrimal sac




Corneal epithelium —
Corneal endothelium

ANTERIOR Aqueous humor ——\-

Anterior chamber

Anterior \
ssgment Posterior chamber -

Scleral venous —————

sinus N ,.
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scleral ]fmctlon) AR Ciliary body
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Bulbar
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LEFT EYE

Inf. oblique Sup. rectus
o >
Med.
rectus
Sup. oblique Inf. rectus

RIGHT EYE

Sup. rectus Inf. oblique
< e
Med.
rectus
Inf. rectus Sup. oblique



Margin Reflex Distance (MRD)

Normal
MRD =4 mm

MRD,=5 mm S

Palpebral fissure=9 - AN

Upper lid ptosis
MRD ;=2 mm
MRD5=5 mm
Palpebral fissure=7

Upper lid retraction
MRD{=7 mm
MRD5=5 mm
Palpebral fissure=12

Upper lid ptosis and
lower lid retraction

MRD ;=1 mm %
MRD5=8 mm za. 3

Palpebral fissure=% \\\‘_ ——

*Note palpebral aperture measurement is the same
for examples A and D.

Fig. 2-5 The margin reflex distance.




Hyperopia

Farsighted Eye



£y image

.

Light rays focus in front of the retina

http://www.tehranlasik.com/images/myopia.jpg
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Visual Acuity (Snellen Acuity)

* Smallest resolvable black and
white target. Many different types
of tests. but the letter chart
introduced by Snellen in 1862 1s
the most common. Snellen used a

somewhat bizarre system f
s EDprezzr =@ describing visual acuity, w
S EILOPZD =7 still 1n use today.

FECFD=5
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invaginating horizontal

rod bipolar bipolar cell cell
flat bipolar »

depolarize - cell
(D) _ H invaginating

rod bipolar

depolarizes
to light 1 M

¢ light ¢
hyperpolarizes '
||g ht
hyperpolarizes

rods cone bipolar receptive fields

© ©

on center off center

connections between photoreceptors and bipolar cells




horizor&gl cell V

cone A inhibited
@ :
)_

cone B excited
A B C

N\

which inhibits cones A and C, thus cone Cinhibited
sharpening edge of receptive field of B

cone B depolarizes horizontal cell,

time (sec)

lateral inhibition of photoreceptors by horizontal cells




on-center field off-center field

©

Sl IS
©

light

R

light

M-l

&) off area
light ) on area

‘ ‘ ‘ ‘” “‘ ” ‘l ‘ \ illumination

receptive fields of ganglion cells




P-cells
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e
distance from fovea

types of ganglion cells

sustained transient

— aspartate
G,EBA ) bipolar cell

—— glycine amacrine cell
—— acetylcholine| © ganglion cell

amacrine and bipolar actions on ganglion cells



input and output
segregtion in the
visual cortex

M: magnocellular
P: parvocellular

complex
simple

4 o

p
complex

simple

LGN-M LGN-P

LGN: lateral geniculate nucleus
SC:.  superior colliculus
PUL: pulvinar

SC, PUL
pons

other areas
of cortex




receptive

inhibition iﬂ;— illumination field
excitation

specification specification specification

for for for
orientation O directionQ

neuronal
response by
cortical

cell

illumination
stimulus

fields of simple and complex cells




complex cells

simple cells

R N R D

optimal orientation response angle
for cortical cell field

ocular dominance columns in cortex

|:| R: right eye

L: left eye

a

amblyopia - cortical
territory of one eye
is reduced




Brodmann area 17

magnocellular
layers 1and 2
P-cells parvocellular
layers 3,4,5,6

CNS pathways of visual inputs

perception

/a

37

perception

ITC:inferior temporal cortex
MTC:medial temporal cortex
PPC:posterior parietal cortex
LGN:lateral geniculate nucleus
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absorbance preference of three

retinal cone types Single opponent LGN cells

absorbance

(G+R) on @ @ (G+R) off
(G+R) off (G+R) on

concentric broad band LGN cells

concentric double opponent Bon B off
cerebral cortical cells (G+R) off (G+R)on

coextensive single-opponent LGN cells

color vision




H: hypothalamus
| | LGN: lateral geniculate
nucleus
P LGN SC: superior colliculus

PUL: pulvinar

PUL P.  pretectum

motivation proprioception localization recoanition

pathways




monocular

left visual field right visual field

fovea blind spot .... -
kN H B B E N
H N

to demonstrate blind spot: close left eye and fix gaze
hemifield quadrant from 20cm on black cross at left. Pink square on right
disappears and checked background is unbroken
visual fields




macular

contralateral homonymous bitemporal hemianopia
hemianopia

effects of lesions on visual fields of each eye
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