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Smart phone ophthalmic 
photography 

Using your smart phone as a digital ophthalmoscope



Practical session 1
Setting up your phone for ophthalmic photography



²ƘŀǘΩǎ ǘƘŜ ōŜǎǘ ǇƘƻƴŜ ŦƻǊ ƛƳŀƎƛƴƎ ǘƘŜ ŜȅŜΚ

ά¢ƘŜ ƻƴŜ ƛƴ ȅƻǳǊ ǇƻŎƪŜǘέ - any phone can be 
used to obtain helpful clinical images with a 
ƭƛǘǘƭŜ ƘŜƭǇ ƘƻǿŜǾŜǊΧΧΦ

iPhone XS - best for fundus

iPhone 13-16 pro - best for unaided macro 
photography 

ά.ǳǘ ŀƴȅ ǇƘƻƴŜΣ ǿƛǘƘ ŀƴȅ ŎŀƳŜǊŀΣ Ŏŀƴ ǘŀƪŜ 
amazing images with a little ingenuity, a light 
ǎƻǳǊŎŜ ŀƴŘ ŀ ŎƭƛǇ ƻƴ ƳŀŎǊƻ ƭŜƴǎέ

iPhone X

iphone 16 pro



STEP 1: CHOSE YOUR PHONE

Light to lens distance Camera position

ÅCamera close to edge of phone helps 
when close imaging of the eye.

 

ÅIf LLD is less than pupil diameter 
then direct imaging of the fundus 
is possible.

ÅiPhone XS and 4S best.

16pro: 15-30 mm            XS: 6.5mm      4S: 6mm



STEP 2: CHOSE YOUR CAMERA APP

Must be able to:

Force camera selection

Manual focus

Turn light on whilst imaging

ƛh{ άProCameraέ

!ƴŘǊƻƛŘ άhǇŜƴ /ŀƳŜǊŀέ
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Identify camera



Select manual focussing 
iOS

ÅMenu
ÅSelect Manual mode

ÅSettings:
ÅÉĲƣШůċŰƨċũШŉŸĦƨƚƚŔŰŊШƣŸШљċũƽċǃƚШ
ƻŔƚŔĤũĲњШŔŉШċĤũĲ
ÅSet focus peaking on 

ÅSelect manual focus (MF)
ÅFocus bar appears
ÅCan also focus at any time by 

swiping up or down

NB 0.5 camera may not allow MF 



Digital zoom
iOS

ÅSelect camera from the 
camera selection box- single 
tap
ÅZoom by 
ÅTapping camera to cycle 

through zoom or
ÅTouching camera select box 

and sliding left and right



Select manual focussing 
Android

ÅMenu
ÅSelect Manual mode
ÅPractice manual focus (NB 

displays focal distance)
ÅPractice digital zoom



Work out minimum focussing 
distance for each camera

ÅSelect manual focus (MF)
ÅSet focus at minimum 

(flower)
ÅMove phone  until in focus 

and note distance
ÅRepeat for all cameras



ÑƨƖŰШŸŰШљƣŸƖĦőШůŸĬĲњ

ÅiOS Press and hold the 
flash icon
ÅAndroid select torch icon
ÅCheck if Video mode works



Practical session 2
Photographing corneal lesions using distant direct and macro 

techniques



Key skills

Use DD to identify opacities and 
focal refractive corneal lesions
Use Macro lens to obtain magnified 
view of lesions
Use direct (oblique broad beam)  
and indirect (retroillumination and 
άǎŎƭŜǊƻǘƛŎέ ǎŎŀǘǘŜǊύ ƭƛƎƘǘƛƴƎ 
techniques to document corneal 
opacities

{Ŝǘ ǳǇ  ƳƻŘŜƭ ƛƴ άŎƻǊƴŜŀ ƳƻŘŜέΣ ǳǎŜ ŎƻǊƴŜŀƭ ǎƭƛŘŜ 
and ensure there is a retina in the model to give you 
a tapetal reflection.



Task 1: Use Distant direct to identify & image 
opacities and refractive errors

!ǊƳΩǎ ƭŜƴƎǘƘ ǘŜŎƘƴƛǉǳŜ ŀƭƭƻǿǎ ōƻǘƘ ŦǳƴŘƛŎ ǊŜŦƭŜȄŜǎ ǘƻ 
be assessed.

ą Distance = Ć light intensity =  Ć miosis

ą Distance = Ć light intensity = opacities appear as 
shadows

ą Distance = Ć light intensity = refractive changes 
visible against the fundic reflex

Tip: Use digital zoom to fill the screen 



Task 1: Use Distant direct to identify & image 
opacities and refractive errors

Select camera which can focus 30cm or closer

Turn torch mode on

Hold camera 30cm from eye

Use digital zoom to fill the screen with the image

Focus 



Task 2: Use macro lens to image corneal opacities
Remove phone case & turn torch mode off.

Position over 1x lens ς image blurs, focus will 
stop working.

Practice supporting hand to allow micro 
movements for fine focus.

Try with and without torch mode.

Corneal reflections can sometimes be 
documented which helps to assess the PCTF.





Task 2: Use macro lens to image corneal opacities
Remove phone case & turn torch mode off.

Position over 1x lens ς image blurs, focus will 
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Task 2: Use macro lens to image corneal opacities
Remove phone case & turn torch mode off.

Position over 1x lens ς image blurs, focus will 
stop working.

Practice supporting hand to allow micro 
movements for fine focus.

Try with and without torch mode.

Corneal reflections can sometimes be 
documented which helps to assess the PCTF.



Task 2: Use macro lens to image corneal opacities
Remove phone case & turn torch mode off.

Position over 1x lens ς image blurs, focus will 
stop working.

Practice supporting hand to allow micro 
movements for fine focus.

Try with and without torch mode. 

Corneal reflections can sometimes be 
documented which helps to assess the PCTF.



Task 3: Use oblique lighting to image the corneal 
lesions: practice on your model.



Task 4: Use retroillumination to image corneal 
lesions

iPhone XS Max- operating microscope eye piece image iPhone 7plus and 12x macro lens



Task 4: Use retroillumination to image corneal 
lesions

iPhone XS Max- operating microscope eye piece image



¢ŀǎƪ рΥ {ƛƳǳƭŀǘŜ άǎŎƭŜǊƻǘƛŎ ǎŎŀǘǘŜǊ ƭƛƪŜέ ǘŜŎƘƴƛǉǳŜ 
to illuminate and image corneal lesions.



¢ŀǎƪ рΥ {ƛƳǳƭŀǘŜ άǎŎƭŜǊƻǘƛŎ ǎŎŀǘǘŜǊ ƭƛƪŜέ ǘŜŎƘƴƛǉǳŜ 
to illuminate and image corneal lesions.



¢ŀǎƪ рΥ {ƛƳǳƭŀǘŜ άǎŎƭŜǊƻǘƛŎ ǎŎŀǘǘŜǊ ƭƛƪŜέ ǘŜŎƘƴƛǉǳŜ 
to illuminate and image corneal lesions.



Try the slit beam with the macro lens 

James Rushton. iPhoneSE, Kowa SL17



Practical session 3
Imaging the fundus and the posterior segment with direct and indirect 
techniques



Practical session 3: 
imaging the posterior 

segment
ǘŜŀŎƘƛƴƎ ŜȅŜ ƛƴ άǇƻǎǘŜǊƛƻǊ ǎŜƎƳŜƴǘέ ƳƻŘŜ



The smart phone for: imaging the retina

Indirect fundoscopy Direct fundoscopy

www.TheEyePhone.com







Rabbit



Task 1: Image the 
vitreous.

Use Distant direct to identify 
anterior vitreal or peripheral retinal 
abnormalities using eye model ς try 
using video too



Task 2: Use close direct phoneoscopy to directly image 
the fundus





Equine

Sideways & point down



Feline

Rob Lowe: Optic neuritis

Vertical



Dogs



Rabbits

Upside down and pointing up 



Close direct ς step by step guide 

ǒ Mydriasis is helpful but not always essential especially if using a phone with a short Light to lens distance and 

reduced LED illumination.

ǒ Open camera app ς ǎŜŜ ǘƘŜ ά²ƘƛŎƘ !ǇǇέ ǎŜŎǘƛƻƴ ŀǘ ǿǿǿΦ¢ƘŜ9ȅŜtƘƻƴŜΦŎƻƳ ƛŦ ȅƻǳ ŘƻƴΩǘ ŀƭǊŜŀŘȅ ƘŀǾŜ ŀ 

suitable app installed

ǒ Turn the LED on continuously ς if you do not have a suitable app installed use your embedded video app and 

turn the light on.

ǒ Reduce the LED illumination ς if this cannot be done within the app then apply multiple (3-6) layers of 

micropore tape, medicine labels or similar over the LED.

ǒ LƳŀƎŜ ǘƘŜ ǘŀǇŜǘŀƭ ǊŜŦƭŜŎǘƛƻƴ ŦǊƻƳ ŀǊƳΩǎ ƭŜƴƎǘƘ- the distant direct ophthalmoscopy technique can be 

mimicked in this fashion. Zoom in until the tapetal reflection fills the screen.

ǒ Zoom out again prior to imaging the retina.

ǒ Move the camera towards the eye ς ǿƘŜƴ ǘƘŜ ŜȅŜ ƛǎ ŎƭƻǎŜǊ ǘƘŀƴ ǘƘŜ ŎŀƳŜǊŀΩǎ ƳƛƴƛƳǳƳ ŦƻŎŀƭ ŘƛǎǘŀƴŎŜ ǘƘŜ 

retina will start to be imaged.



Close direct ς step by step guide continued.

ǒ Locking the focus at infinity will stop the autofocus hunting.

ǒ Position the camera close to the cornea (2-5mm) in the same was you would position a direct 

ophthalmoscope when performing close direct ophthalmoscopy. Removing your camera case will make this 

easier.

ǒ Tap the screen to focus on the optic nerve head.

ǒ Focus and exposure can be split by moving the focus and the exposure reticle independently. This is very 

useful for hyper-reflective fundi, If your app allows separate focus and exposure (e.g. Open Camera, 

Procamera, Camera +) then tap the tapetal fundus to avoid overexposure due to the reflective tapetum.

ǒ Reposition the exposure reticle on the non-tapetal fundus to image the this area.

ǒ Move camera to image the peripheral fundus in 4 quadrants. You may need to rotate your phone through 180 

degrees to image the superior fundus. 



Task 3: indirect phoneoscopy to image the retina

ÅChose a camera which can focus at 
30 cm or closer

ÅFocus on the training eye from 30-
40cm,  with light on ς you should 
start to see a tapetal reflection.

ÅZoom until the training eye fills the 
screen

ÅHold lens 4cm in front of model.

ÅFocus on the retinal image by 
moving the camera approximately 
10cm towards you.

ÅNB any smart phone can do this.



Guess the species



Guess the species



Practical session 4
Photographing the anterior segment, the iris and lens, using distant 

direct and macro photography



Practical session 4: iris & lens

Key skills
ǒ Use DD to identify lens opacities
ǒ Use DD to localise lesions using parallax 
ǒ Use Macro lens to obtain magnified view of 

iris face and anterior lens lesions using 
both direct (oblique broad beam)  and 
indirect (retro illumination) lighting 
techniques to document lens opacities

ǒ Use slit beam adaptor on pen torch, localise 
lens opacities using slit beam and image with 
and without the macro lens



Task 1: Use Distant direct to identify & image lens 
opacities using eye model

Distant direct at 30cm ά/ƭƻǎŜέ 5ƛǎǘŀƴǘ ŘƛǊŜŎǘ ŀǘ млŎƳ


