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Smartphones have been used in anterior and
posterior segment photography1,2 and adaptors
are available to enable the recording of surgical
videos. The two-dimensional (2D) images can be
of excellent quality but are lacking when compared
to the stereoscopic three-dimensional (3D) view
through the slit lamp or microscope eyepieces.
A number of companies (eg Google/Samsung/

Zeiss) are using smartphones and head-mounted
Virtual Reality (VR) headsets (eg Google
Cardboard/Samsung Gear VR/Zeiss VR One)
for the purpose of immersive 3D video gaming
or movie viewing. These are effectively head-
mounted stereoscopes into which a smart
phone is placed to display the image. Using
two smartphones and a VR headset we have
developed a way of viewing slit lamp and
surgical videos in 3D.
We connected two iPhone 4Ss to the slit lamp

or operating microscope using 3D-printed
eyepiece adaptors (Figure 1). Video of signs such

as anterior chamber cells in anterior uveitis,
and of cataract and strabismus surgery were
recorded from left and right eyepieces. The two
videos were synchronized and displayed side-
by-side (left video on the left and the right video
on the right) in a single video using video-
editing software.
This side-by-side video is loaded onto the

iPhone. It is then viewed in stereoscopic 3D using
an inexpensive VR headset into which the phone
is placed (Figure 2, Supplementary video).
Recently, novel methods have been used to

record video of eye surgery, including Google
Glass3 and two GoPro cameras to create a
stereoscopic video.4 These methods are limited by
the wide field of view, meaning the object of
interest is quite small. This limits the capability
of such methods to create a useful surgical
educational video. The image quality with our
technique is excellent with a good stereoscopic
effect. Ophthalmic trainees can view surgery
in the same way as when looking through the
microscope assistant eyepieces. This allows a
much more immersive and instructional view

Figure 1 Two phones attached to the slit lamp or microscope eyepieces record images from two perspectives to
create a stereoscopic effect.
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of surgery than is available with 2D surgical educational
videos. In future, surgical trainees worldwide could view
an online library of 3D instructional videos using a VR
headset as if they were in theatre with the surgeon.
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Figure 2 iPhone loaded into the VR headset for viewing of
video with stereoscopic 3D effect.
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