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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
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used to obtain helpful clinical images with a
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IPhone X
IPhone X$Sbest for fundus

IPhone 1316 pro- best for unaided macro
photography
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STEP 1: CHOSE YOUR PHO

Light to lens distance Camera position

Alf LLD is less than pupil diameter ACamera close to edge of phone helps
then direct imaging of the fundus  when close imaging of the eye.
IS possible.

AiPhone XS and 4S best.

iPhone 16 Pro
Camera Setup

f

16pro: 1530 mm XS:6.5mm  4S: 6mm




STEP 2: CHOSE YOUR CAMERA APP

iPhone 16 Pro

Must be able to:

Force camera selection
Manual focus

Turn light on whilst imaging

A h ProGamera
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ldentify camera)

iPhone 16 Pro

Camera Setup

48MP
Ultra Wide camera

3 mm focal length

14 um quad-pixe

Hybrid

Focus Pixels

f 4.2 aperture

1ofocus

12MP
5x Telephoto camera

120 men focal lengtt

48MP
Fusion camera

24 mm focal length

HDR 48M (5x) 1 5

2.44 um quad-pixel
100% Focus Pixels
f1.78 aperture

2x Telephoto at 48 mm

Anti-raf

nd-generation sensor-shift OIS

Choose camera:

@® 0:Back Camera

(O  2:Back Camera, Ultra-wide
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Select manual focussing

| O S Sma!l animal training eye
nstructions (large fundus vers)

e
vegmnk

| eye can be used in three different configurations for practicing ophthalmosco
tand photo-documentation (blue text) of specific parts of the eye. This versior
fel is designed to allow imaging and examination of the peripheral fundus.

W AMenu

A Select Manual mode

@ASettings

AEIJG]LIJUCUZCULIJnYFIait ¥
2 R’r R H |J |'b|_|_|R n LW¢ H a |jwwnd - for posterior segment configuration (also used for viewin;

A Set focus peaking on o

ASelect manual focus (MF)

um(uumsmhm)
A Focus bar appears

um&wﬂmmhm(tonﬁtnkmemdumbu)
mdhmphmbmwﬂhlsiompﬂmdon(tomlmkﬁnm
A Can also focus at any time by
swiping up or down

postacior
fegmient
& carmed

ﬁmmmwmm

o8 removaie

% 1/60 s ISO800 &

Small animal training eye
instructions (large fundus vers):

. and photo (mwummdmm This version of the
training model i is designed 1o afiow imaging and examination of the peripheral fundus.

Checklist
1) Eye model dody
2 ior seg! ¥4 - for o g (also
Iesions using a painted slide).
3} Amterior segment kid - for anterior segment configuration
4] Paintad side (the comes simulacrum)]
5) 1 x dear 30mm diameter planoconvex iens (to mimic the anterior chamber)
§) Le30mem diam plancconvex lens with Jesions peinted ca (to mimic the arystaliine lens)
7) Paper irls models with pupll cut out
8) Retinal images
9) Pen torch & removabie siit lamp adaptor
10} Macro tens ifor phone}

for viewing comesl

lonfiguration 1: Cornea
1) Fiace 3 retinal image into the slot at the bottom of the
medel body- this is important to sliow a fundic

Mwmmwnmw
 effect on the fundic reflection.
2 m&&mumm,wu




Digital zoom
I0S

ASelect camera from the
camera selection box single
tap

AZoom by

ATapping camera to cycle
through zoom or

ATouching camera select box
and sliding left and right

ISO 80

1/125 s ISO 125

Smart phone ophthalmic
photography

&




Select manual focussing @ﬂ K

Android
8 cc™w Q
Photo Mode:
Q AMenu
@ ASelect Manual mode l‘
@ APractice manual focus (NB D @, g
displays focal distance) Gomera resolution:

4000 x 3000 (12MP)

QAPractice digital zoom




Work out minimum focussi A —
distance for each camera

ASelect manual focus (MF)

ASet focus at minimum
(flower)

AMove phone until in focus
and note distance

ARepeat for all cameras

Small animal training eye
instructions (large fundus vers}:

M WB MF
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Q AiOS Pressand hold the
flash icon

M AAndroid select torch icon
ACheck if Video mode works

M WB MF

8 coO =

Photo Mode:

DRO

[[] Auto-level
Camera resolution:

4000 x 3000 12MP




Practical session 2

Photographing corneal lesions using distant direct and macro
techniques



Key skills

Use DD to identify opacities and / NN
focal refractive corneal lesions

Use Macro lens to obtain magnified

view of lesions , :
Use direct (obligue broad beam)

and indirect (retroillumination and A
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techniques to document corneal

opacities
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and ensure there is a retina in the model to give you

a tapetal reflection. comea



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

I NV Qa £ Sy3aiK GSOKYAIldzS I ¢ T
be assessed. A
a Distance = light intensity =C miosis

a Distance £ light intensity = opacities appear as
shadows

g Distance = 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 opaci
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Remove phone case & turn torch mode off.

Position over 1x lensimage blurs, focus will
stop working.

Practice supporting hand to allow micro
movements for fine focus.







Task 2: Use macro lens to image corneal opaci

Practice supporting hand to allow micro
movements for fine focus.




Task 2: Use macro lens to image corneal opaci
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Try with and without torch mode.




Task 2: Use macro lens to image corneal opaci

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




Task 3: Use oblique lighting to image the corne
lesionspractice on your mo




Task 4: Use retroillumination to image corneal
lesions

iPhone XS Maxperating 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
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to illuminate and image corneal lesions.
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to illuminate and image corneal lesions.
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to illuminate and image corneal lesions.




Try the slit beam with the macro lens

James RushtomPhoneSEKowa SL17
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Practical session 3:
Imaging the posterior
segment
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The smart phone formaging the retina

www.TheEyePhone.com

Indirect fundoscopy Direct fundoscopy










Rabbit



Task 1: Image the
vitreous.

Use Distant direct to identify
anterior vitreal or peripheral retinal
abnormalities using eye modeltry
using video too



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

Trigger

Ye
’







Sideways & point down




Feline

Vertical

Rob Lowe: Optic neuritis






Rabbits

Upside down and pointing up




Close direct step by step guide
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Mydriasis is helpful but not always essential especially if using a phone with a short Light to lens distance
reduced LED illumination.

Opencameraappad SS GKS a2 KAOK ! LJIJXE &aSOGA2Y |0 666PCKSO
suitable app installed

Turn the LED on continuoug]yf you do not have a suitable app installed use your embedded video app anc
turn the light on.

Reduce the LED illuminatianif this cannot be done within the app then apply multipleg)Blayers of
micropore tape, medicine labels or similar over the LED.

LYF3S GKS GF LSOt NBhe tissad dife@ ghhtFalBstopytaddnique can Bey 3 (1 K
mimicked in this fashion. Zoom in until the tapetal reflection fills the screen.

Zoom out again prior to imaging the retina.

Move the camera towardstheeyeg KSy GKS SéS Aa Of 2aSNJ 0KIy (KS
retina will start to be imaged.



Close direct step by step guide continued.

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

0 Position the camera close to the cornea5fm) in the same was you would position a direct
ophthalmoscope when performing close direct ophthalmoscopy. Removing your camera case will make th
easier.

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

0 Focus and exposure can be split by moving the focus and the expesigteindependently. This is very
useful for hyperreflective fundi, If your app allows separate focus and exposure (e.g. Open Camera,
ProcameraCamera +) then tap the tapetal fundus to avoid overexposiue to the reflective tapetum.

0 Reposition the exposureticle on the nontapetal fundus to image the this area.

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

degrees to image the superior fundus.



Task 3: indirect phoneoscopy to image the retina

AChose a camera which can focus
30 cm or closer

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

AZoom until the training eye fills the
screen

AHold lens 4cm in front of model.

AFocus on the retinal imadsy
moving the camerapproximately
10cm towards you.

ANB any smart phone can do this.

<
o
o)
1
®)
2]

&2

% ¥ 1125



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 #is & lens

Key skills

Use DD to identify lens opacities

Use DD to localise lesions using parallax
Use Macro lens to obtain magnified view of
iris face and anterior lens lesions using

both direct (obligue broad beam) and
indirect (retro illumination) lighting
technigues to document lens opacities

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

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

Distant direct at 30cm G/ t2aS¢ 52401yl RANE




