
115

J. Delaey 

UGent,  

In the times of Vesalius, the knowledge of ocular anatomy was limited. Probably the first 

description of the anatomy of the eye is due to Democrites, for whom the eye is 

surrounded by two coats, filled with a homogenous fluid. The optic nerve is hollow and 

the lens is considered to be a postmortem artefact. Till the 15 th century AD medicine 

model of the eye which he proposes will 

still be considered valid even after the time of Vesalius. Following the Alexandrian 

tradition the lens is considered as the seat of visual perception. W hereas Vesalius 

rightly deserves the title of Father of Modern Anatomy, his description of the ocular 

anatomy is rudimentary and often incorrect. He still describes a  Musculus retractorius 

bulbi, which is only found in lower mammals but not in primates. The lens, of which he 

correctly recognizes the role as an optical device is placed too centrally in the eye. The 

optic nerve is not correctly placed and following Galenus, he only describes seven 

cranial nerves. The Galenian concept of ocular anatomy will last till the discovery of the 

microscope by Anthony van Leeuwenhoek and modern ocular anatomy will in fact only 

start with the works of Zinn.  

Ophthalmology is one of the eldest medical specialities. Iry is the first ophthalmologist 

whose name was recorded. He lived during the 6th dynasty (about 2400 BC) and his 

tomb was found near the pyramid of Cheops. 
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No dissections were performed in the early Greek period as they had a reverence for 

the dead body which needed a proper burial.  

Aristotle (384-322 BC) probably dissected animal eyes. He describes the eye as a 

spherical organ with 3 coats filled with a homogenous fluid. The eye is in contact with 

the brains by means of three tubes, of which one is in contact with a similar tube 

originating from the other eye. This could be the first observation of the optical chiasm. 

The two other tubes represent possibly bloodvessels and the trigeminal nerve. The lens 

is considered as a postmortem artefact, due to the accumulation of phlegma.  

In Alexandria dissections were performed on convicts and the anatomical knowledge of 

the Romans is based on the Alexandrian school. The Romans were quite superstitious 

and thus dissection of the human body was for them unthinkable. 

Aurelius Cornelius Celsus (25 BC-50 AD) lived under the emperor Tiberius. His 

description of the ocular anatomy is probably based on papyrusses from the 

Alexandrian Library. Celsus describes three ocular coats and the lens (crystalloides), 

which is still considered as the seat of visual perception. For the first time the anterior 

chamber (locus vacuus) is mentionned as well as the vitreous body. 

Rufos of Ephesus (98-117), a contemporary of the emperor Trajan mentions a fourth 

ocular coat, the conjunctiva which he calls 

chamber filled with an aqueous fluid from the posterior segment of the eye, which 

contains a substance resembling white of an egg.  

Claudius Galenus (130-200) is the best known physician in the roman period and his 

writings will be considered as the essential of medicine till the period of Vesalius. Galen 

originated from Pergamon, studied in Alexandria and became physyician of the 

emperors Marcus Aurelius and Commodus. His writings on ophthalmology are lost 

although his description of ocular anatomy survived. He considers seven coats: the 

conjunctiva which for him is an extension of the periost of the orbit, the ocular muscles 
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and their tendons, the sclera, the choroid, the retina, the vitreous body and the 

crystalline lens. The corneoscleral limbus is the junction of choroid and retina. The optic 

nerve is hollow, allowing the passage of pathological humours which provoke ocular 

diseases. There are 7 ocular muscles, including the M.retractor bulbi, which is only 

The retina is an extension of the optic nerve which nourishes the vitreous and through 

the vitreous the crystalline lens. The lens (divinum oculi) is considered as the center of 

visual perception. Visual corpusculi or emanations are sent from the lens to the object 

which is looked at and return via the lens to be transported through the hollow optic 

nerve to the third ventricle of the brain where the soul is located. 

After Galen starts a period of scientific inertia especially in W estern Europe. The 

burning of the Alexandrian Library in 641 resulted in the loss of a mass of knowledge, 

fortunately partially transmitted by the Arabs to the W est through the schools of Toledo 

and Salerno. Rhazes (Al Razi, 865-925) describes the reaction of the pupil to light. The 

mathematician Alhazen (Ibn Al Haitham, 965-1038), who worked in Cairo, dismissed the 

corpuscular emission theory of vision

Averroes (Ibn Rushd, 1126-1198), wrote extensively on optics and suggested that the 

retina and not the crystalline lens was responsible for vision..

A few schematic descriptions of the eye are known, especially from Alhazen and from 

Hunain Ibn Ishak. They are still based on the Galenic concepts: the optic nerve is hollow, 

the crystalline lens, which is considered as the most essential part of the eye  is 

centrally located and connected to the optic nerve. Cataract is considered to be a 

corrupt humour in front of the lens, and could thus not be located immediately behind 

the iris. 

The ophthalmological treaties written during that period in the W est are far from original. 

Peter the Spaniard who will be the only ophthalmologist to become a pope (John XXI, 
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Vesalius was a true innovator and the quality 
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exactly opposite to the center of the cornea.  

th Century for an 
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brain, with consecutive sheets which can be flipped over so to discover the various 

structures layer by layer. The lens is situated more anteriorly than for Vesalius. 

According to Bartisch the crystalline lens contains fluid surrounded by arinea. He still 

describes the M.retractorius bulbi raound the optic nerve and seems not to know the 

chiasm, already mentionned by Aristotle.   

Hieronimus Fabricius ab Aquaponte (1537-1619) disciple and succesor of Fallopio, will 

show the correct location of the crystalline lens. W e will have to wait till 1619 for the first 

more or less acceptable diagram of the eye. Christophorus Scheiner (1575-1650) a 

jesuite priest shows that the radius of the cornea is smaller than the radius of the sclera, 

places the lens where it belongs and moves the optic nerve to the nasal side.  

Frederik Ruysch (1638-1731) is the first to use injection techniques to study the ocular 

vessels and describes the central retinal artery and the vortex veins.

Antony van Leeuwenhoek (1638-1731), the inventor of the microscope discovers the 

corneal epithelium and could be the first to have seen rods and cones in the retina 

uitvinder van de microscoop, ontdekt het cornea epitheel en de lensvezels en zou als 

eerste ook staafjes en kegels gezien hebben in het netvlies. 

Antoine Maître-Jean (1650-1730) and François Pourfour du Petit (1664-1741), two 

french scientists will demonstrate the lamellar structure of the lens and the latter will 

introduce frozen sections which allow a more correct representation of the ocular 

tissues. The posterior chamber is noticed for the first time. 

The true father of ocular anatomy is however Johann Gottfried Zinn (1727-1759). Zinn 

studied anatomy and botanic in Göttingen and Berlin en becomes professor at the 

medical faculty of Göttingen in 1753 where he will also be the director of the botanic 

garden. His reputation as a botanist is suggested by the fact that Linnaeus named the 

Zinn describes layer by layer the various ocular structures. The ocular muscles are 
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correctly reproduced. Zinn introduces the term of ciliary processes, describes the 

zonular fibers and the bloodvessels around the optic nerve head. Three ocular 

structures are named after him: the zonula of Zinn, the annulus tendineus of Zinn and 

the circulus of Zinn. This clearly indicates the importance of this brilliant anatomist who 

died in 1759 at the young age of 31 years. Further scientists who continued the work of 

Zinn and his predecessors are Fontana, Cloquet, Schlemm, Bowman. The improvement 

of fixation and coloration techniques by Purkinje, the invention of the microtome, of 

phase contrast microscopy, of polarization microscopy and finally of electronmicroscopy 

will lead to our actual knowledge of the anatomy and the histology of the visual system.  
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