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Automatic Phoropter
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Which way do | turn the knobs?

Sphere Power: When rotated downwards, you add
plus. When rotated upwards you take away plus (add
minus). Don’t forget the +/- signs!

Cylinder Power: When rotated clockwise, you add
plus cylinder. When rotated counterclockwise you
take away plus cylinder (add minus). Don’t forget the
+/- signs!

Cylinder Axis: Express in a 3 digit axis 001-180°

Trial Frames

First prescription
Large prescription change
High prescriptions
Aphakia
High Myopia
Compare new Rx with the old one
Special near vision requirements
Head tilts
Tip: adjust trial frame to the patient’s face!

Refractometry Steps “SAPAS”

Interview the patient and choose a starting point
Instruct and position

Check Sphere power

Cylinder Axis

Cylinder Power

Refine cylinder Axis

(only if any cylinder power has been added!)
Refine Sphere power
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1. Interview the patient

Patient history : .
Chief complaint Choose your starting point

Lifestyle factors Current Correction
Age

Lgst eye exam Accurate Lensometry
OBUET Ty Auto-Refraction
Refractive history

Refractive ability of the eye Keratometry
Contact lens wearer a
Medications Retinoscopy

Medical history .
Family medical history Estimate Sphere

Allergies according to VA

Current Rx
Visual Acuity

What can hinder your results?

Cataracts

Glaucoma

Macular Degeneration

Diabetic retinopathy

Pregnancy

Keratoconus

Dry Eye

Tonometry, A-scan, B-scan, Pachymetry

2. Instruct and position

Instruct the patient
Keep instructions simple
“Which is clearer; lens #1 or #2, or are they about the same?”
Tip: patience and reassurance!
Position the patient behind the phoropter with the correct
starting point dialed in.
Level the phoropter
IPD adjustment
VD setting 13.75
Display a row of letters that is easy for the patient to see
For electronic charts, dim the room lights
Occlude the eye not being tested
Fog the eye not being tested w/ +3.00D: accommodation, latent
hyperopia, nystagmus.




Don’t let communication barriers affect your
results!

Language barrier
Have a professional interpreter
Speak directly to the patient
Pause for interpretation
Deaf/mute
Have a professional interpreter

Look directly at the patient while speaking — some
can read lips!

3. Sphere power

Chan%e the lenses in the plus direction first, to make
sure that the patient is not accommodating
Find the strongest plus lens that would give the patient the best
vision.
If the patient prefers more minus, ask them if the letters
are becoming smaller and darker or sharper and clearer.
Smaller, darker, further away: accommodating or “eating” minus.
Sharper, clearer: vision is improving.
For every 0.50D change in the minus direction the
patient should see one line better on the chart to “earn”
their desired minus power.

Tip: Reverse the order of lens choices to check if patient
is giving consistent responses.

SPHERE

PLUS— CLEAR —INCREASE PLUS
NO CHANGE —INCREASE PLUS
BLUR —STOP

MINUS— CLEAR —INCREASE MINUS IF EARNED
NO CHANGE —STOP
BLUR —STOP

CLEAR —INCREASE PLUS
NO CHANGE —INCREASE PLUS
BLUR —STOP
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Present lens choices according
to visual acuity

20/40 or better = 0.25D D steps
20/40-20/100 = 0.50 D steps
20/100 or worse = 0.75 D steps

4. Cylinder Axis (+cyl.

Increase the optotypes to two lines
larger than the smallest line the
patient can see
Straddle the axis
Flip the JCC to present the two
choices, have the patient identify
which one is sharper and clearer
Shift the axis towards the white dot
Shift axis in larger steps for low-power
cylinders
Shift axis in smaller steps for high-power
cylinders
Repeat until the vision is equal
between the lens choices
Tip: Do NOT fog patient, the cross
cylinder will blur them.
Tip: never set the axis exactly where
you think it is, have the patient lead
you to it.

5. Cylinder Power (+cyl.)

Rotate the JCC to align it with the “power”
in line with the cylinder axis

Flip the JCC to line up the red dot with the
cylinder axis as one choice, then flip to
line up the white dot with a second choice
Subtract +0.25D cyl power if the patient
prefers the red dot

Add +0.25D cyl power if the patient
prefers the white dot

Continue until the patient does not see a
difference between the two choices, or
when both choices are equally blurred
Endpoint of refinement for cross-cylinder
(axis/power) when two choices are equal




Considerations for Cylinder Power

If the patient is undecided between 2 cylinder
power lenses, give less cylinder power.

For every 0.50D change in the cylinder power, the
sphere power should be changed in the opposite
direction by 0.25D.

To maintain the spherical equivalent of the refraction

Tip: Adjust the sphere power as soon as the cylinder
power has been changed by +0.50D, do not wait until
the end!

"4-STEP TEST" (+cyl)

Done if vision is not corrected to 20/20 with sphere lenses
ave %hegatlegt look at a line of letters, 2 lines above the
owest line read. . .
Put +0.25 into cylinder power, align the JCC into the
gyrlmder power position. .
EP 1:'Check for cylinder at 90 .
If %he white dot is preferred at 90° then add cylinder and
Ine cylinder power and axis.

i
Ifethe red dot is preferred by the patient, no cylinder is
present at that axis.
Check the other 3 meridians:

TEP 2: gheck again for cylinder at 180°.

TEP 3: Check again for cylinder at 45°.
STEP 4: Check again for cylinder at 135°.
If all positions render a red dot response: no cylinder exists
and the refraction will only have a spherical component.
If the white dot is preferred at any of the 4 meridians, then
add cylinder and refine cylinder power and axis.

6. Refine the cylinder Axis (+cyl.)

This is ONLY done is cylinder power has
been changed by more than 0.50D

Straddle the axis

Shift the axis towards the white dot in small steps

Shift axis in larger steps for low-power cylinders
Shift axis in smaller steps for high-power cylinders

Repeat until the vision is equal between the lens
choices
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/. Refine the Sphere power

This is ONLY done if cylinder power or axis
has changed

Change sphere in the plus direction first by
0.25D

If the patient does not like more plus, go in

the minus direction by 0.25D. Prove minus
with improvement in vision.

Record results and patient’s visual acuity!

Recording your Results

OD: -2.00+2.00x090° DVA: 20/20+2

0S: -2.50+2.50x087° DVA: 20/15-2
OD: ADD: +2.50 NVA: J1+
OS: ADD: +2.50 NVA: J1+

Tip: Avoid Typos!
pSphere: +)_/p
Cyl: +/-
Axis: 3 digit axis: 001°-180°
Double check your recording before you leave
the room!

Refraction Tips: PUSH PLUS

Myopia:
Find the weakest minus lens which provides good vision.
Any more will stimulate the patients accommodation.
Hyperopia:

There are few young hyperopes — most can accommodate to
overcome their hyperopia.

As they age, they accommodate less and work at close range
more often.

Suggest cycloplegic refraction to reveal the full amount of
hyperopia.

Find the strongest plus lens which provides clear distance
vision.
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Overdoing it?

Overminussing?
Avoid overminussing, especially the older
people, when they lose the accommodative
ability.

Overplussing?
People that are younger, that still have
accommodation are happy to have -0.25D
more in their Rx.

e Tip: How old is your patient? Are they a
hyperope or a myope?

Be cautious with the MINUS power!

Give the least amount of minus or most amount of plus that
renders clear vision (in sphere adjustment).
If the patient is undecided between 2 sphere power lenses,
give less minus or more plus.
Make the patient prove minus
If the patient is accommodating during clinical refraction

The prescription will be over minused

Patient would need to accommodate to see clearly

Remember myopes accommodate easily!
Do one of the following tests to verify the sphere endpoint to
reduce/eliminate accommodation:

Duochrome

Binocular Balancing

Fogging Technique

Prism Dissociation

_ Cycloplegic Refraction 5 .

Tip: /Add +0.25D sphere over binocular endpoint, and ask the
patient “did this make your vision worse?”

Yes: not over minused

No: overminused

Duochrome Test

Can verify the sphere endpoint
Based on chromatic aberration not
color discrimination

Red has a longer wavelength and is
refracted less.

Green has a shorter wavelength and
is refracted more.
Technique:
Get final distance correction
Occlude one eye
Add +0.50D over the sphere power to
relax accommodation
If letters are sharper on the red
side: add minus lenses. (RAM)
If letters are sharper on the green
side: add plus lenses. (GAP?
Goal: letters to be equally clear on
both panels
Maximum Plus for Maximum Visual
Acuity.
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Duochrome Test

Test monocularly
Present optotypes at least 2 lines larger than the best
acuity within the Red/Green chart
Ask: “Are the letters clearer on the red or on the green
side of the chart?”
If equal: no change is made, the patient is not
accommodating
Works on color-blind patients

Ask if the letters are clearer on the left or right side
Does not work on aphakic patients
Does not work well on patients w/ overactive
accommodation

Does not work well for patients with VA worse than 20/30
(the 0.50D difference between the 2 sides is too subtle for
them to distinguish)

Binocular Balancing - Alternate Occlusion

Purpose:
To ensure that accommodation is
relaxed equally in each eye.
Perform ONLY in patients with good
and equal vision in each eye.
Good for hyperopes, pre-presbyopic
hyperopes, and first time presbyopes.

Eliminates effect of monocular dark adaptation
Not for hyperopes, anisometropia, nystagmus patients
Binocular refraction works best for those patients

Binocular Balancing - Alternate Occlusion

Technique:
Both apertures open, patient to look at 20/50 line
Blur the patient by adding +0.75D to each eye
Alternately occlude one eye, then the other
Ask “which is clearer, the left (occlude OD) or the
right (occlude OS)
Add +0.25D to the clearer eye
Make the eyes most equally clear
Reduce plus spheres slowly in 0.25D’s (2 to 3
sec’s each) until the BCVA is read again

10



Fogging Technique

Blur with plus sphere, one eye at a time

Slowly take away plus, stop as soon as the
smallest line is read.

This will be your final result.

Binocular Balancing: Prism Dissociation

Isolate line of letters about 2 lines

above lowest line read

Fog patient using a +1.00 D sphere OU

Place a 3ABU OD and 3ABD OS

(or 6ABU monocular)

Have patient compare both images

OD = lower, OS = upper

If both are blurred, each eye is

balanced g

If not, add +0.25 D sphere to the mgm.;:uau Lefteys: 348D
clearer eye until both equally blur Note: Equal amount of Prism in each eye
Remove prisms

Remove the +1.00 D of sphere (0.25D

at atime) after both images are

equally blurred

Recheck acuity allowing patient to

decide which lenses “feel” best as well

as provide BCVA

): If not able to balance, make the
dominant eye more clearer

Manifest/Cycloplegic & was
yClopleg %%é%%

Refractions can either be done:
MR: Manifest Refraction (Dry: without cycloplegic drops.)
CR: Cycloplegic Refraction (Wet: using drops to dilate
and relax the ciliary muscle and accommodation.)
If results are inconsistent or variable

Myopic patients under 40 years of age

Overactive accommodation

Infants

Esotropic children

High myopic patients (> -10.00D)

High hyperopic patients (+5.00D) with esotropia
PCR: Post Cycloplegic Refraction

If there is a lot of disparity between MR and CR

3/5/25
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Dilation vs. Cycloplegia

Sympathomimetic/Mydriatic Drop — does not affect
accommodation (stimulates dilator muscle of the pupil)

Phenylephrine (Neosynephrine) 2.5%
Parasympatholytic/Cycloplegic Drops: Affect the
muscles of accommodation (paralyzing the sphincter
muscles of the iris)

Atropine (strongest)

Scopolamine

Homatropine

Cyclopentolate (Cyclogyl)

Tropicamide (Mydriacyl) 1% (weakest)

Predicting Reading Adds

42-45 +1.00D — +1.25D
45-50 +1.50D — +1.75D
50-65 +2.00D — +2.50D
> 65 +2.50D — +3.00D

Rule of thumb: “+1.50 at 50”
Requiring a +0.25D every 2-5 years thereafter.

Consideration for Add Power

Stronger adds allow wearer to hold objects close,
but also create a shorter focal depth: amplitude

Consider the distance at which the patient is
comfortable reading at

Do not assume all patients want to read at 14-16".

Consider the patient’s profession, hobbies and
everyday visual needs.

Give the least amount of plus possible.

3/5/25
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Finding Add Power

Place the estimated add power
on top of the distance
prescription

Have the patient hold a reading
card at their reéular reading
distance (12"-16"). The amount
of near add is then adjusted to
position that patients habitual
reading distance in the middle
of the range of clear vision.

Add +/- 0.25 D sphere to move
focus in or out respectively

Range of Clear Vision

The patient’s habitual reading distance in the
middle of the range of clear vision.

Range of Clear Vision
If range is too close to patient:
Add -0.25DS in steps

13
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Range of Clear Vision
If range is too far to patient:
Add +0.25DS in steps

a—

4
—

Reading Add: Too Strong?

Consider

Age

Height/Length of arms

Tall: less add, short: more add

Patients preferred working distance

Consider the changes made in the distance Rx
PALs/ Digital Lens/ Booster Lens: depends on
the design and how much prep/measurements
the optician does. Thorough patient education
will set them up for success.

Glasses Rx:
OD: -1.00+1.00x090° ADD: +2.50D
0S: +1.00+2.00x090° ADD: +2.50D

Full Reading Rx: Full add power is added to the sphere,
cyl and axis is unchanged.

OD: +1.50+1.00x090°

0S: +3.50+2.00x090°
Computer Bifocals: %2 of full add power is added to the
sphere, no change to cyl and axis. 2 of full add as bifocal
power.

OD: +0.25+1.00x090° ADD: +1.25D

0S: +2.25+2.00x090° ADD: +1.25D
Computer Glasses (Single Vision): 2 of full add power is
added to the sphere, no change to cyl and axis.

OD: +0.25+1.00x090°

0S: +2.25+2.00x090°

14



Single Vision for Computer Work

Determine distance prescription.

eg, -3.00+1.00x180° 20/20
Patient to sit in front of the computer screen and
adjust position for usual working distance.
Measure the working distance in cm from their
forehead to the computer screen (eg, 60cm).
Divide 100 by distance measured: 100/60 =1.667D.
Round off to the nearest lower quarter: +1.50D.
Add this to the sphere power for distance, carry over
the cylinder and axis.

eg, -1.50+1.00x180°
Place trial lenses into trial frame, position patient in
front of the computer and adjust as needed.

Intolerance to cylinder change?

Cylinder Power Change:
If cyl change by >0.50D, but no improvement
to VA, do they really need this change?
Tip: Some people can’t handle too much
cylinder, especially with a new Rx.

Cylinder Axis Change:
If axis changed by 5-10°, but no improvement
in vision, and they have high cyl to begin with,
do they really need this change?
Tip: Compare to the previous axis

Anisometropia:

Don’t push it too much! . )
Try to reduce the amount of anisometropia
minimize the effect of anisiekonia

3/5/25
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Accurate Lensometry

Align the Optical Center of the Lens
Read Distance Rx:

Read any prism at the prism reference point.
Compound Prism: Note Horizontal/Vertical Prism
Cancelling Prism: Prism thinning OD: 0.5BU, OS: 0.5BU)
Resultant Prism: Difference between 2 prisms:

OD 2BU, OS: 1BU = 1BU total
OD 3BO, 0S: 3BO = 6BO total
Read Near Rx:

PAL: PAL ID, or 20mm below and 2 mm nasal of OC.

Digitally Compensated Lens
Go back to the lens invoice

Induced Prism Issues

Patient got used to induced prism in their old
glasses, but now it is done right

There was an OC difference in the old glasses
Now the patient does not like the Rx.

Anti Fatigue/Digital/Boost Lenses

Add power +0.65D - +0.85D
Young patients - benefit from these as well
Their entire world requires accommodation
Behavioral/Learning Issues:
Headaches
Eye Fatigue
Anti-glare
Blue light

3/5/25
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Be mindful of how many pairs of
glasses someone has!

Switching from different
Prescriptions
Lens Designs
Lens Materials: CR 39, Polycarb, High Index
Base Curves
Note: If patient is sensitive to BC on Rx
Especially in high Rx
Segment Heights
Note: If patient is sensitive to Segment Height

Cost Saving Tips:

Slow down!
Avoid distractions!
Double check your work!
Look at historical data: compare old Rx to new Rx
Compare: Sph/Cyl/Axis/Prism
If no improvement in VA but a significant change
in Rx, give closest to the old Rx.
Review of Common Errors:
overminussing
overplussing
cylinder axis changes
cylinder power changes
too strong of a reading add
typos

Case #1

A patient comes in complaining of decreased distance vision, their near
vision is doing well with their current glasses. You have refracted them
and they have filled their prescription. They came back with a new
complaint — now their distance vision is fine but their reading vision is
blurred. What went wrong?

Current Rx:  OD: -4.00+2.00x090  ADD: +2.00

OS: -3.50+1.75x090  ADD: +2.00

OD: -4.50+2.00x090  ADD: +2.00
OS: -4.00+1.75x090  ADD: +2.00

3/5/25
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Case #1

A patient comes in complaining of decreased distance vision, their near vision is
doing well with their current glasses. You have refracted them and they have filled
their prescription. They came back with a new complaint — now their distance vision
is fine but their reading vision is blurred. What went wrong?
Current Rx: OD: -4.00+2.00x090 ADD: +2.00
0S: -3.50+1.75x090 ADD: +2.00

: -4.50+2.00x090 ADD: +2.00
: -4.00+1.75x090 ADD: +2.00

problem e}
making it feel like a 2.50 Add. When more minus is a
the near d he hould
(either a +2.25 or +2.50, d

patient ne

Case #2

Given the following info, what do you think went wrong?

urrent Rx: OD: +2.00+4.00x045 ADD: +2.00  VA: 20/30 J1+
OS: +3.50+1.75x090 ADD: +2.00  VA: 20/25 J1+

OD: +2.00+4.25x065 ADD: +2.00  VA: 20/30-2 J1
OS: +4.00+2.75x080 ADD: +2.00  VA: 20/25+1 J1

Case #2

Given the following info, what do you think went wrong?

Current Rx: OD: +2.00+4.00x045 ADD: +2.00  VA: 20/30 J1+
OS: +3.50+1.75x090 ADD: +2.00 VA: 20/25 J1+

OD: +2.00+4.25x065 ADD: +2.00  VA: 20/30-2 J1
OS: +4.00+2.75x080 ADD: +2.00 VA: 20/25+1 J1

3/5/25
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Case #3

Given the following info, what do you think went wi

Current Rx: OD: -3.00+1.00x175 VA: 20/30 J1+
OS: -3.50+1.25x160 VA: 20/25 J1+

OD: -5.00+1.25x170 VA: 20/20+1

0S: -4.00+1.00x162 VA: 20/20+3 J1+

Case #3

Given the following info, what do you think went wrong?

Current Rx: OD: -3.00+1.00x175 VA: 20/30 J1+
0OS: -3.50+1.25x160 VA: 20/25 J1+

MR: OD: -5.00+1.25x170 VA: 20/20+1
J1+
OS: -4.00+1.00x162 VA: 20/20+3 J1+
OD: Sphere was increased by -2.00D to improve the vision by 2 lines! Given
the info above, where vision must improve by a half a line for every -0.25D,
1.00D of change should have been enough to get the patient to 20,

OS: Looks good. Only -0.50D was added to distance and 0.25D change

to cyl, vision improvement was justified. No need to change anything for
the left eye.

Case #4

Given the following info, what do you think is going on?

Current Rx: OD: +6.00+4.00x075 ADD: +2.50 VA: 20/50 J3
0OS: +5.50+3.75x085 ADD: +2.50 VA: 20/60 J5

OD: +3.00+4.25x072 ADD: +2.00 VA: 20/30-2 J2
OS: +4.00+2.75x080 ADD: +2.00 VA: 20/40+1 J3

3/5/25
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Case #4

Given the following info, what do you think is going on?

Current Rx: OD: +6.00+4.00x075 ADD: +2.50 VA: 20/50 J3
OS: +5.50+3.75x085 ADD: +2.50 VA: 20/60 J5

OD: +3.00+4.25x072 ADD: +2.00 VA: 20/30-2 J2
OS: +4.00+2.75x080 ADD: +2.00 VA: 20/40+1 J3

Th

Case #5

Given the following info, what do you think is going on?

Current Rx:  OD: -6.00+2.00x030 VA: 20/70 J1+
OS: -5.50+2.75x045 VA: 20/60 J1+

VA: 20/20-2 J1+
VA: 20/25-1 J1+

Case #5

Given the following info, what do you think is going on?

Current Rx:  OD: -6.00+2.00x030 VA: 20/70 J1+
OS: -5.50+2.75x045 VA: 20/60 J1+

OD: -10.00+2.25x038 VA: 20/20-2 J1+
OS: -7.00+3.75x042 VA: 20/25-1 J1+

OD: The pati

3/5/25
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