
 

 

 
CHARLES SCHEPENS AND THE BINOCULAR INDIRECT OPHTHALMOSCOPE  

CHARLES SCHEPENS 
Like so many instruments used in daily prac3ce of ophthalmology, the modern indirect 
ophthalmoscope has taken a long and winding journey. Dr Charles Schepens, a Belgian 
ophthalmologist, played a crucial role in this story.  
Early life: Born in Mouscron, Belgium, in 1912, Schepens had a deep interest in 
mathema3cs and engineering growing up; these passions, along with deD prac3cal and 
problem-solving skills, would serve him well during his war3me years and later 
innova3ons in ophthalmology.  ADer comple3ng part of his ophthalmology training at 
Moorfields in London in the late 1930s, Schepens returned to Belgium to prac3ce. 
World War II: Europe was descending into war, and Schepens ini3ally joined the Medical 
Corps of the Belgium Air Force to fight the Nazis. ADer Belgium was invaded, he refused 
his commander’s orders to surrender and joined the Belgian resistance. In 1942 he 
evaded almost certain arrest by the Gestapo, fleeing to France with his wife and young 
family. With a band of Belgian ex-pat resistance fighters, he resumed his resistance work 
in the Pyrenees under a forged alias. There he operated a saw mill as a cover, while 
smuggling people fleeing the Nazis to Spain. In 1943, he narrowly eluded the Gestapo 
again, and escaped to London, where he resumed working at Moorfields. He and his re-
united family then moved to the United States in 1946.  
Contribu4ons to re4nal surgery: Schepens se\led in the US and spent a long career 
focussed on vitreore3nal clinical work and innova3on. Besides inven3ng the binocular 
indirect ophthalmoscope, Schepens founded the Re3na Society in the US, established 
the first re3na department and fellowship, pioneered silicone rubber scleral buckling, as 
well as the ‘open sky’ vitrectomy. He died in 2006 at the age of 94.  
 

THE EVOLUTION OF THE BINOCULAR INDIRECT 
OPHTHALMOSCOPE 
Schepens was one in a long line of innovators designing and 
improving non-invasive methods to view the re3na.  
Early prototypes: In 1851, Hermann von Helmholtz invented a direct 
ophthalmoscope, an event which has been described as “the dawn 
of modern ophthalmology” (Keeler at al, 2011). Soon aDer, Chris3an 
Ruete added a concave focussing mirror, making the first indirect 
ophthalmoscope. In 1861 the first binocular indirect ophthalmoscope 
was invented by Félix Giraud-Teulon. Difficult to use, it ini3ally had a 
fixed inter-pupillary distance and required the operator to hold an 
a\ached mirror (which reflected low illumina3on from a lamp), while 
also holding a condensing lens with the other hand. Refinements 
were made to this model, but it was generally felt to be too 
cumbersome an instrument and largely went out of fashion.  
Schepens’ model: While further innova3ons were made in the 
intervening years, Schepens provided the breakthrough that would 
make the device commonplace. At Moorfields in 1945, he cobbled 
together a prototype (see Figure 2) out of scrap metal, light bulbs, 
and lenses that sat amongst rubble of the bombed hospital. He 
added a headband that could be mounted on the clinician’s head, 
and created the first head-worn binocular indirect ophthalmoscope. 
He con3nued to tweak this model with collaborators, and in 1959 
they presented the first Fison binocular ophthalmoscope. These 
newer devices provided a stereoscopic view of the re3na and a larger 
field of vision. Innovators con3nued to refine this model. This 
included Australians Gerard Crock and Donald Schultz, who played an 
important role in the instrument’s evolu3on by crea3ng a spectacle 
mounted binocular ophthalmoscope in the 1960s, which was much 
lighter and user-friendly than previous models.  
 

USING THE INDIRECT OPHTHALMOSCOPE 
The binocular indirect ophthalmoscope is now an indispensable 
part of daily clinical ophthalmology for assessing vitreore3nal 
disorders. To use the binocular indirect, clinicians posi3on the 
headband so that the binocular lenses sit in front of their eyes. 
Mirrors divide the image reflected back from the pa3ent, 
providing images to both of the examiner’s eyes. The binocular 
indirect generates a reversed and inverted image, with varied 
magnifica3on depending on the condensing lens used. A 
condensing lens is used ranging from 14 to 30 dioptres, 
depending on the desired magnifica3on and field of view. A 
larger lens power offers a larger fielder of vision but a reduced 
magnifica3on. The binocular indirect allows a portable, flexible 
technique for perceiving a wide-field and stereoscopic view of 
the re3na. Modern devices have an adjustable interpupillary 
distance, adjustable mirrors, cobalt and red-free filters, and 
portable power packs. Photocoagula3on laser systems can be 
mounted to the device and the peripheral re3na and pars plana 
region can be visualised with scleral indenta3on.  
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Figure 1. Dr Schepens with his prototype. 
(American Society of Re;na Specialists) 

Figure 2. Prototype binocular indirect ophthalmoscope built 
in 1945. (Natural Museum of American History) 


