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Recent ophthalmic innovations have shown that smartphones
are able to capture the fundus images with™ or without®
any attachments. The presence of a near coaxial arrangement
in smartphones, i.e., the close proximity of its camera with
the light source, is the primary reason that makes the same
possible. It is noteworthy that in routinely used direct
ophthalmoscope, the light source and the aperture to visualize
the fundus findings are also in close proximity, and hence the
presence of this simple feature among the newer generation
smartphones can be effectively utilized by the ophthalmologist
to capture fundus images with great ease. However, this
feature is currently present in a few models only, namely,
iPhone X and higher version smartphone cameras, making
fundus visualisation with other smartphones difficult, as the
greater distance between the light source and visualization
aperture obviates the coaxial functioning. In addition, the
inherent optical qualities of the smartphone camera and
features such as wider lens apertures, better pixel quality,
optical image stabilisation, and others also play a crucial role
in imaging.

Here, a left eye fundus of a two-year-old retinoblastoma
patient was imaged with the help of an iPhone XS Max (without
any attachments) (Apple incl. California, USA) during routine
examination under general anaesthesia. Smartphone camera
was switched on in the video mode with a continuous
flashlight; 1-minute video was recorded to note the findings
along the posterior pole, retinal arcades, periphery, and two
retinal lesions (superiorly and nasally). Subsequently, a total
of 14 screenshots were obtained from the video, which were
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Figure 1: Montage image of the left eye showing good macular details
with a well-defined superior tumour mass. In addition, far peripheral
nasal tumor mass can also be appreciated

later converted into a montage image using Adobe Photoshop,
in order to appreciate maximum retinal area along with the
mass lesions [Fig. 1].

Discussion

The newer generation iPhones such as XS Max are able to
capture the fundus images with great ease and without the
need for any additional attachments. Using this phone, the
posterior retinal pole, vascular arcades, and the periphery can
be easily visualized, provided the subject is cooperative and
the pupils are well dilated. Here, we highlight the concept of
montage image creation using these smartphone images in
children with retinoblastoma, as good quality fundus image
acquisition and maintenance of evidence-based records are
of utmost importance in the routine follow up of these cases.
The tumour location, its size and shape, number, surrounding
retinal changes or any vitreous changes, and the details
of macula should be routinely noted, and this is usually
performed with the help of a RetCam machine; however,
owing primarily to the financial constraint, it may not be
readily available in every ophthalmic setup. In this era of
prodigious technological advancements and innovations, the
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ophthalmologists also need to decrease their dependency on
expensive equipment and move toward the development of
relatively inexpensive and easily available alternative tools.
In this regard, the smartphones have so far shown promising
results and may play a vital role as potential tools for future
ophthalmic examination and monitoring purposes.

To conclude, in this pilot observation, we were able to
capture the fundus image with a smartphone camera to a
larger extent than previously noted, and without any additional
modifications. Such adaptations are proposed for being vital
in future ophthalmic practices and may help in furthering the
telecommunication in both lower and higher socioeconomic
countries.
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