Histologia ocular basica para oftalmologistas

Fabrizio Grandi

M.V, Patologista
Ex-Diretor Cientifico Associacao Brasileira de Patologia \eterinéria, 2020-2021 (ABPV)
Residéncia, Mestrado e Doutorado em Patologia
Teleconsultor em Patologia
Professor e coordenador \etSchool S&o Paulo

Copyright & The McGraw-Hill C:

atologiadrgrandi.com.br

@fgrandi83
fgrandivet@gmail.com

required for

or display.

Veterinary:
Ocular Pathology

0 R Dubielzig * Kerry L Ketring « Gilan J. McLellan » Danie! M. Albert

SAUNDERS

Fibrous tunic

— Sclera
— Cornea

Vascular tunic

— lris
— Ciliary body
— Choroid

Retina

Pigmented layer

Esclera ou “branco do olho”

Tecido conjuntivo denso

Epitélio estratificado ndo pavimentoso
Limbus

Neural layer

Eye anatomy

Muscies

Conjunctiva—

https://my.clevelandclinic.org/health/body/21823-eyes

« Diviséo por camadas
« Tdnica fibrosa (externa) ou camada cérneo-escleral
Tunica vascular (média) ou Uvea
+ Tdnica interna ou retina

Esclera ou “branco do olho”

Epitélio conjuntival: estratificado pavimentoso ndo queratinizado
Colageno tipo I — néo paralelos
Episclera, estroma e lamina supracoroidal
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'A. Low power light micrograph of the five layers of the comea. B, High power light micrograph of the comeal
epithelium and Bowman's layer. C, High power light micrograph of the comneal endothelium, Descemet's layer and part of the
stroma. The darkly staining cells in the stroma are keratocytes.

hutps:/fclinicalgate.com/the-eyed/

hutps:/jeterlankey.com/cornea/

Cémara anterior ot

.
« lris, lente e comea
« Camara posterior = 2
« lris, lente, corpo ciliar e

fibrilas suspensoras (da
z6nula)

Cémara vitrea

14.10 Diagram of the eye. (1) Cornea. (2) Anterior
chamber. (3) Iris. (4) Lens. (5) Posterior chamber.

(6) Ciliary body. (7) Ciliary processes. (8) Sclera.

(9) Choroid. (10) Retina. (11) Optic papilla

(12) Optic nerve. (13) Vitreous humour,
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Fig.4 Magnified view of the iris. The anterior border layer (4BL) is the
anterioe-most limiting layer of the iris. The pigmented posterioe epithe-
lium (PE) continues as the pupllary ruff (arrow) at the pupillary border
The stroma of the irs (S) is the bulk of the tissue containing dilator

. ris
* Mudsculo esfincter pupilar
« Mdsculo dilatador pupilar

pigmented
epithelial layer

posterior
chamber

stroma

pupillae muscle (black arrowheads) and the sphineter pupillae (aster-
isk). The anterior surfisce of the iris has numerous folds, termed as crypts.
©

anterior
chamber

pupillary sphincter

06/06/2023

Flow of Aqueous Humor
This anterolateral view of the eye shows the ciliry body and the rs. Note the
cliary processes: tis Is where the suspensory ligement i ttached (not seen
in this prepar ation) There are two types of muscies in the ris. The pepilary
sphincter muscie near the pupilary border of th irs constricts pupll and Is
under control. The radiaty
onthe other hand, opens the pupll and fsunde
humar is peaduced by the epithelium of the cifiary
nosteriar chamher from which t fiows theough the aunil to

ter the anterior

o ris
* Borda anterior
» Estroma

» Epitélio posterior ( 2 camadas)

Iris Bombe’

Iris bombe' is not a specific diseases entity, rather a
manifestation of post-inflammatory changes. Presentation
comprises 360 synechiation around the pupillary opening,

between the posterior iris and anterior lens capsule. As a result of
impaired aqueous flow, iridal tissue “balloons” forward.
Associated findings may include varying degrees of uveitis,
hypopion, fibrin, hyphema, pigment deposition, cataract formation
and/or glaucoma. Both canine & feline species as well as any
breed or crossed-breed may be affected by iris bombe’.

m/artice/image-gallery-anisocoria
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+ Angulo irido-corneal
« Malha trabecular

Crystalline lens Sclera
Ciliary body

P/l com/2072-666X/10/5/297

« Canal de Schlemm

X
Figure 1. Schematic of the conventional outflow pathway. The left inset shows an
expanded view of the Schiemm's canal’s microanatomy detailing the cell morphology of
the inner and outer wall

tps:/fwwn pl.com/2078-4983/6/3/963
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» Malha trabecular
* Malha uveal (interna)
» Malha corneoescleral
* Malha justacanalicular

Trabecular meshwork

Juxtacanalicular Corneoscleral Uveal

Schlemm canal

Outlet channel

Scleral spur

Cillary muscle

hitps:/flink s pringe.com|chapter/10.1007/975 981.15.56326 2

FIGURE 4. Chronic glaucoma. The left eye of a 10-year-old male castrated cocker
spaniel with chronic gl Note the buphthal corneal

neovascularization, and central corneal scarring dary to exp !

+ Corpo ciliar
+ Pars plicata
» Pars plana

Normal Histology of the Uvea

Fig.3 Microsnatomy of the
anterior segment of the human
eye. The crystaline lens is
denoted by (L). The irs divides
the snterior segment into anterior
chamber (4C) and posterior
chamber (PC). The angle of the
AC is marked by o curved arrow
The black arrowhead indicates the
position of the canal of Schicrmam.
The trabecular meshwork s
marked with TM. The ciliary body
s marked with an asterisk

Normal Histology of the Uvea
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« Corpo ciliar
« Pars plicata
* Pars plana

Normal Histology of the Uvea M. Stuntz et al.
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Fig. 6 (a) Cross-sectional view of the ciliary body shows the pars plicata (PL) il pigmentod
epitheliu (armow) and suspensory ligaments (SL). High power view of the ciliary processes (b) and the scleral matrix (M) is show in (c)
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Trabecular meshwork

—— Outerpigmented) epthefal layer

ISEM-Lens,Zonule Fibers & Ciliary Muscles!

fibers

httpi/fwmed narod ru/w_ophthimage.clfanatomy/an_1ahtm



Lente

« Avascular

« Biconvexa

¢ Cépsula: é uma MB composta por colageno tipo IV

» Epitélio sub-capsular: epitélio clbico simples (anterior e

lateral)
» Fibras da lente: células epiteliais anucleadas ricas em
cristalina
Lens capsule Lens epithelium Germinal

zone

. Zonular
o fibers

Lens fibers

Structure of lens: Lens substance or lens fibers

These cells divide, elongate and differentiate to
produce long, thin, regularly arranged lens fibres that

constitute the bulk of the lens

Successively, the new lens fibres are laid on the older

deeper fibres

Aneror s

The superficial (new) fibres are nucleated with HHi prvsrii 3

elongation of the cell; the nuclei assume a relatively Lans res
more anterior position

As the new fibres are laid down, the anterior shifted
nucleus forms a line convex forward at the equator,

known as lens or nuclear bow

Structure of lens: Lens substance or lens fibers

= The ribosomal content of the newly formed lens fibres is more

than the epithelial cells indicating an elevated protein synthesis

8all and
sockets Torpue
and grooves

+ The nuclei of the lens fibres are present temporarily and
disappear later on
« Thus the cytoplasm of the older lens fibres is devoid of nuclei, is

homogenous and granular with very few organelles

There are interlocking processes between cells (ball-and-socket
and tongue-and groove interdigitations) with zonulae

occludentes present

Both desmosomes and tight junctions are absent from the
mature lens fibres, although desmosomes are found between

fibres
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Differentiating
lens fiber

Denucleation
and loss

Increased angle
of organelles

of refraction

Clarity
of mature
lens fiber

Normal aggregation
of crystallin proteins -

Structure of lens: Lens substance or lens fibers

Intedighatior
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Hexagonal seen
In cross-section

Structure of lens fibres

 On cross-section, the lens fibres are almost hexagonal in shape and are bound together by the ground
substance

+ The cytoplasm of the cells of the superficial bow region and the newly formed lens fibres contain a

nucleus, mitochondria, Golgi apparatus, rough endoplasmic reticulum, and polysomes
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_Lens 01 labeled e

+ Cordide
+ Ora serrata até nervo 6ptico
« Tecido conjuntivo rico em vasos

lntllaLplimm epithelium
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*  Membrana de Bruch
+ Sindnimo lamina vitrea
. i s + Derivada do coriocapilar e epitélio pigmentado da retina
ﬁmmmﬁmmmi e " Pl st
S » Funcéo: participa da passagem de fluidos e solutos dos
capilares coroides para a retina

Tapetum

Aericle A ) F-Smallvessel ayer
Venule

Large vessel layer

== [~Suprachoroid

Inner part of sclera
https://clinicalgate.com/the-eye-4/ n
* Tapetum lucidum » Tapetum lucidum
« Cores variadas + Células tapetais: origem incerta (melanécitos?células do
* Reflexdo da luz tecido conjuntivo?)

* Ricas em moléculas refletivas em diferentes
comprimentos de onda): guanina, colesterol, riboflavina,
lipideos)

SCLERA
[ ——
[ ——————
Veterimary Opbehaimology (2013) 16, Supplement 1, 145-150 DOL10.1111 Avop 12031

CASE REPORT

Tapetal dysplasia in a Swedish Vallhund dog

lirin M. Scott,* Leandro B.C. Teixeira,t Richard R. Dubielzigt and Andris M. Komiromy4,§
Department of Surgical Sciences, Scboolof Veserinary Medicine, Universiry of Wisconsin-Madism, 2015 Linden Drice, Madism, W1, 53706, USA;
ux,\.m of Patbobiological Sciences, Schoudof Veterimary Modscine, Unisersty of Wisomsin-Madison, 2015 Lindew Drive, Madion, W1, 53
$Department of Small Awimal Cliwical Sciences, Callege of Veterinary Medicine, Mickigan State University, 736 Wilsan Ruad, East Lansing, M1, 45524, L\I (c) (d)
and §Deportment of linical Stwdics, Scboodof Veterinary Modicine, University of Peswsylomis, 3900 Delanvey Strves, Philadelpbis, PA, 19104, USA

Figure S, Special staining of chorvid and retinal pigment cpithelium (RPE). (3) A normal tapetun from a control dog shows minimal positive
suining for collagen (asterisk). Masson’s trichrome, bar = 50 in, (b) The affccted taperum shows strong positive stining for collagen (asterisk),
Massan’s trichrome, bar = 20 jan. (c) Imumnohistochemical labeling of  normal tapetum from 2 control dog s pasitive for Melan-A

(asterisk). Bar = 50 . (d) Due to the paucity of tapetal cells in the affected tapetuam, it doss not express Melan-A by immunohistochemistry
(asterisk). Bar = 20 jun.
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aries/capllries htm!

Coriocapilar

« Camada rica em capilares fenestrados
CAPILLARY TYPES

Continuous
la;

Typical

T
e Locations
fat intestinal villi
muscle endocrine glands
nervous Kidney glomeruli
system

Lamina supracoréide (lamina fusca)
« Coléageno, melanécitos
* Avascular

+ Camadas vasculares
» Divididas por calibre dos vasos
+ Camada de Haller (grandes vasos)
+ Camada de Slatter (pequenos vasos)

D!'gco!ﬁd'nnous

Typical
Locations

liver
bone marrow
spleen

itps:/fcliniclgate com/the-

* Retina

Source-Junqueiras Basc_ig1_337198970

ttps: e hindaw com/journas/cmmm/2018/1942582/



« Epitélio retiniano pigmentado
«  Absor¢ao da luz
+ Barreira (juncdes aderentes)
*  Imunoprivilégio
« Transporte de ions e moléculas
« Barreira hemato-retiniana

 Fotorreceptores
* Membrana limitante externa
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 Fotorreceptores
+ Camada nuclear externa
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« Fotorreceptores
« Camada plexiforme externa

Retina (High power):

photoreceptors (rods and cones), neurons, and glial cells.
‘The ganglion cell layer is more than 1 highest visual acuity), and is thinner in the rest of the retina.
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» Fotorreceptores
+ Camada nuclear interna

photoreceptors (rods and cones), neurons, and glial cells.
‘The ganglion cell layer is more than 1 highest visual acuity), and is thinner in the rest of the retina.

 Fotorreceptores
« Camada plexiforme interna

Retina (High power):

photoreceptors (rods and cones), neurons, and glial cells.
‘The ganglion cell layer is more than 1 highest visual acuity), and is thinner in the rest of the retina.

 Fotorreceptores
+ Camada de células ganglionares

photoreceptors (rods and cones), neurons, and glial cells.
‘The ganglion cell layer is more than 1 highest visual acuity), and is thinner in the rest of the retina.

 Fotorreceptores
« Camada de fibras nervosas

Retina (High power):

photoreceptors (rods and cones), neurons, and glial cells.
‘The ganglion cell layer is more than 1 highest visual acuity), and is thinner in the rest of the retina.

 Fotorreceptores
* Membrana limitante interna

photoreceptors (rods and cones), neurons, and glial cells.
‘The ganglion cell layer is more than 1 highest visual acuity), and is thinner in the rest of the retina.

11



Pigmanted
layer

Outer
synaptic layer

Eipolar call
yet

innar
synapic layer
Ganglion cell

-[QWIM ol

layer

Optie -

narva
Patol  Direction of i Nerve impuksss
ligt  visusldata “\ propagate along

trough  processing optic nerve toward
refina.

- optic disk
K 1609

University of Jerdan 5

itps:/fentokey.com/anatomy-of he-eyelds/

« Palpebras

Levator
aponeurosis
Miller muscle
Skin

Orbicularis
muscle

Tarsal plate

Conjunctiva:

Meibomian gland
Lash follicle

FIGURE 3.5 Full-thickness sagital section through the upper eyelid.

« Glandulas
o Zeiss
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Macula: Anatomy, Function & Common Conditions

Macula

L3 Cleveland Clinic ©2022

+ Palpebras

* Glandulas
* Meibomius: camada oleosa do filme lacrimal
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« Glandulas
»  Moll: abre no foliculo piloso

« Filme lacrimal

« Glandula lacrimal principal e acessérias (Moll, Krause e
Wolfring)

» 3 camadas

Lacrimal gland
Conjunctiva

THE ANATOMY OF DRY EYE

L LT —.
| s s

-Cornea
+—Mucous
layer

—Watery
layer

- 0il
layer

Meibomian glands

e

ttps//biclogydictionary. netgobletcells/
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» Outras glandulas acessdrias conjuntivais
» Krause (fornix)
*  Wolfring (parte superior da placa tarsal)

Conjunctiva (High power):
Goblet cells are commonly seen in the inferior and nasal aspects of the bulbar conjunctiva
(conjunctiva covering the globe), as well as the forniceal conjunctiva. These cells contain abundant

intracytoplasmic mucin, and function to secrete mucoid material that becomes incorporated into the
tear film.

Goblet cell

hitps:/fiologydictionary.neygobletcalls/



Dermal papillae
Epidermis. (papillary layer of dermis)
Meissner's corpuscle
Free nerve ending
Reticular layer of dermis
g Sebaceous (oil) gland
Dermis ———— | - Arrector pili muscle
Hypodermis
(superficial
fascia)
Hair root
Hair follicle
Hair follicle receptor
Eccrine sweat gland (root hair plexus)

Pratica
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