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• Extraocular muscles  

 

 

• Eyebrows 

• Eyelids and the conjunctiva 

• Lacrimal apparatus 

• Corpus adiposum orbitae 

• Tenon capsule 

ACCESSORY ORGANS OF THE EYE BULB 





EYEBROWS 

EYELIDS 



rima palpebrarum 

cilia 

punctum lacrimale 

lacus lacrimalis 

caruncula lacrimalis 

 
 

EYELIDS - PALPEBRAE 



LAYERS OF THE EYELIDS 



Stratified squamous epithelium 
 
Areolar connective tissue 
  
Orbicularis oculi muscle 
 
Submuscular areolar tissue 
 
Tarsal plate (tarsus)  
Meibom glands 
+ cilia + sebaceous glands 
 serous tarsal glands (Zeiss, Moll) 
 
Conjuctiva 

LAYERS OF THE EYELIDS 



CONJUNCTIVA 



• palpebral part 

• bulbar part 

• fornix conjunctivae 

 
ARTERIES 
Ophthalmic a →  
Muscular branches  → 
Ant. Ciliary branches 
 
VEINS  
sup. orbital v. → 
episcleral vv.→ 
vorticose vv. of chororid 
 
INNERVATION 
Long post. ciliary nn   

CONJUNCTIVA 



TARSAL PLATES  - FRAMEWORK OF THE EYELIDS 



TARSAL GLANDS  
(Meibom) 



BLOOD SUPPLY 

BLOOD SUPPLY 



Aponeurosis of the levator 

palpebrae sup.  

LACRIMAL APPARATUS 





RELATION OF THE TARSUS AND THE LACRIMAL GLAND 



•Purely serous  

•Tubuloalveolar, dilated lumen 
• NO intercalated or salivary ducts (NO salt 
reabsorbtion – salty secretional product) 
 
TEAR = lacrima: 
water, Na+, K+, Cl-, HCO3

-, laktoferrin (bakteriostatic), 

lyzozim, lipocalin, EGF, IgA, mucin 
 
Tear film: 
Superficial layer: Meibom secretum→ lipid layer  
(0,1-0,2 μm)  
Middle layer: secrete of the lacrimal gland→ wateri 

layer réteg (7-8 μm)  
Deep layer: from lacrimal gland and goblet cells 
→mucin  (20-30 μm)  

HISTOLOGY OF THE LACRIMAL GLAND 



Drainage: 

• Blinking → eyelids 

move to medial,  

Tear moves medial 

• orbicularis oculi m,  

          pars lacrimalis 

Dilates the ducts 

capillarity 

 
 
 

Nasolacrimal Duct :    

• Starts blind, 1,2-2,4 cm  

• opens into the inf. nasal meatus (behind the plica lacrimalis Hasneri) 

• Histology: pseudostratified columnar 

LACRIMAL DUCTS 





Sup. salivatory nucl → greater petrosal nerve →  pterygopalatine ggl. 
→ zygomatic n. →  lacrimal n. (ACh, VIP) 
 

sup cervical ggl→ sympathetic plexus (NA) 

INNERVATION OF THE LACRIMAL GLAND 



Stenosis: little or no lumen 
Lateral fissure 

DEVELOPMENT OF THE NASOLACRIMAL DUCT 



Vagina bulbi (Tenon capsule) 
separates the orbit into pre- and 
retrovaginal spaces  
Stretches from the opticus n. to 
the limbus corneae 
Spatium episclerale 

CORPUS ADIPOSUM ORBITAE,  
VAGINA BULBI, PERIORBITA 



DEVELOPMENT OF THE EYE 





Optic vesicle 

epithelium 
mesenchyma 

Lens placod 
Optic ventricle 

Lens pit 

Optic cup Lens vesicle 

optic stalk 
Mesenchymal 
thickening 
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forebrain 

END OF WEEK 3. 

Stalk of the optic vesicle 



Lens 
„Anlage” 

Optic cup 

Capsula 
vasculosa lentis 

capsula 
vasculosa 

lentis 

Hyaloid a. 

Hyaloid a 

„Pigment 
plate” 

Optic n. 

„retinal plate” 

Optic 
ventricle 

Fissure of the 
optic cup 

Usually disappears by the end of week 7.  

OPTIC FISSURE 



Persisting Fissure of the optic cup 

COLOBOMA (means „defect”) 
(developmental malformation) 



Lens 
• will be separated from the surface ectoderm 

by Week 5.  

• Posterior cells produce crystallins, turn into 

lens fibres → primary and secondary lens nuclei 

• hyaloid a → perilental network (capsula 

vasculosa lentis), on the anterior surface it 

forms the iridopupillary membrane 
 

Cornea 

Lens induction in surface epithelium → 

epithelium corneae 

Neural crest cells→ endothelium corneae, 

stroma 

ECTODERMAL DERIVATIVES 
LENS AND CORNEA 



THE EYE AT WEEK 15. 

Anterior  
chamber 
 

iridopupillary 
membrane 

eyelid 

External 
 vascular layer 

Int vasc. 
layer 

Corpus 
vitreum 





External muscles: 

• from week 5.  

• Prechordal  mesoderm 

• 3 mesenchymal  thickenings 

Internal eye muscles : 

M. ciliaris 

M. sphincter pupillae  

(probably from the placod ) 

M. dilatator  pupillae  

most probably corresponds to the 

outermost layer of the Iris. 

 

DEVELOPMENT OF THE EXTRINSIC EYE MUSCLES 



Optic cup - external layer  
retinal pigment epithelium 
 

Optic cup – internal layer 
Post 4/5: Pars optica retinae 
Sensitive to light (photons) 

Ant 1/5: Pars ceca retinae 
The inner layer will be cuboiDAL 
Pars ciliaris retinae 
NON-pigmented inner layer 
Pars iridica retinae  
Pigmented inner layer 
 Temporal line 
ganglion-, Müller-, amacrin zellen 
horizontalen, bipolar zellen,  
Photorezeptoren , external segments 

DEVELOPMENT OF THE RETINA 



Formation of the optic groove  
on each side of the forebrain 

Formation of the optic vesicles 

Formation of the lens placods 

Invagination of the optic vesicles 

Formation of the double-walled 
optic cup and lens vesicle 

Choroid fissure is formed  
for the hyaloid artey  

The lens vesicle looses  the  
contact with the surface ectoderm 

SUMMARY 



NEURAL PLATE : optic cup (Pax-6 positivity) 
Neural retina, pigment epithelium,  
Iris (epithel), m. sphincter pupillae 
m. dilatator pupillae, ciliary body epithelium 
Optic n. 
 
NEURAL CREST: (Pax-6 negativity) 
Trabeculear system, stroma-iris 
Ciliary body, 
 muscles, choroid, sclera, cornea  
 stroma and endothelium, CT  of  the 
extraocular muscles, optic n., membranes , 
orbital bone,  

Mesoderm: (Pax-6 negativity) 
Myoblasts 
endothelium (erek, chorio- 
capillaris, canal) 
Blood, termporal part of sclera 
üvegtest, a. hyaloidea 
 
Surface ectoderm: (Pax-6 positivity) 
Epithelium of    Lens, cornea és 
conjunctiva 
Lacrimal gland, 
Epithelim of the skin, hairs ,  

Mastergene -  Pax-6  
It regulates the expression of further 2500 genes (e.g. shh, Pax-2, Prox-1, Otx-1, 2)  

SUMMARY OF TRANSCRIPTION FACTORS 












