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9 £ 1. Introduction to physiological optics 2. Physiology of
the eye

4 %7 1. Ocular optics 2. Visual cortex

6 %7 1. Visual cortex 2. Retinal function measurements

8 %7 1. Visual cortex function measurements 2. Summary

10 % 7 1. Physical optics. 2. Geometrical optics(1l) 3.
Geometrical optics(2) 4. Exercises.

12 %7 1. Geometrical optics(3) 2. Geometrical optics(4) 3.
Fourier optics(l) 4. Exercises

14 %7 1. Fourier optics(2) 2. Fourier optics(3) 3. Fourier
optics(4) 4. Exercises

16 % § 1. Optics and system analysis(1) 2. Optics and system
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18 %7 Final exam
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Case History

® Interview
1. Chief compliant.
a. Initiation: “Why did you come in today?”
b. Elaboration of the chief compliant
I.  Time
il.  Associations
Ii.  Description
2. Patient’s visual demands.
a. \ocation/Avocations
b. Recent changes in vocation or avocations
3. Visual efficiency, if not already covered in the chief
complaint.
a. Clarity: “Can you see everything you want to see?”
b. Comfort: “Can you comfortably use your eyes for as
long as you want?”

® Questionnaire
1. Patient’s eye history.

a. Time and place of last eye examination

b. Rx history: “How long have you been wearing
glasses? (If applicable) How long have you been
wearing contact lenses? (If applicable) Have you
ever worn glasses or contact lenses?”

c. Probe for specific risk factors: “Have you
experienced any of the following: flashes of light,
floaters, halos around lights, double vision, injury to
an eye or the face around the eye. Have you ever
worn an eye patch for any reason?”

2. Patient’s medical history.
a. General health
b. Time and place of last full physical examination
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c. Probe for specific risk factors: “Do you have diabetes,
high blood pressure, any other disease or medical
condition?”

d. Medication. If positive: dose, frequency, reason for
taking

e. Allergies, including allergies to any drugs

3. Family eye history: “Has anyone in your family had
cataracts, glaucoma, or blindness?”

4. Family medical history: “Has anyone in your family had
diabetes or high blood pressure?”

® Summary
“The reason for your visit is...”
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Flow of Entrance Tests

:

penlight
tests

Muscles

Pupils

Patient does not wear
correction

Distance

-30-

Pupils, SLE,

Exte;nals - ExOphthalmometry,

Lacrimal test

Visual Acuities ——#~ pinhole

* acuities
patient Push-up Amplitude
holds the of Accommodation
occluder +
g c Color Vision -~ D-15 test
2 o +
o examiner
o = holds the Cover Test
® ©
T occluder *
stereopsis Stereopsis - Worth 4 dot
spectacles
Near Point of ﬁPC with EGt&
Convergence e AcCcOMModative
Target

Hirschberg -~ Bruckner test

Muscle field
e ANANYSIS, Perimetry,
Exophthalmometry

Extraocular

Dim vs. bright
e PYoSis Check

Amsler Grid/SLE

Screening Fields -~ Perimetry

Interpupillary




Flow chart show the diagnosis on the
cover- uncover test

Cover OD
Observe OS
0OS moves OS does not move
Tropia Cover OS
+ Observe OD

Uncover OD / \

Observe OS 'OD does notmove  OD moves

ey freiiny

OS moves No movement Phoria Tripia
Left Tropia Alternating Tropia g’;z‘;\r’\""; gSD

/" N\

OD moves No movement

' '

Right Tropia Alternating Tropia
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Expected findings for entrance tests

ENTRANCE TESTS EXPECTED FINDINGS

Visual Acuity (VA or V) 20/20 or better
No more than 1 line
difference between eyes

Amplitude of Accommodation(Amp)

Hoffstetter’s formulas: Minimum =15-0.25(age)
Average =18.5-0.30(age)
Maximum =25-0.40(age)
Donders’ Table Donders’ Table
Age Amplitude Age Amplitude
10 14.00 45 3.50
15 12.00 50 2.50
20 10.00 55 1.75
25 8.50 60 1.00
30 7.00 65 0.50
35 5.50 70 0.25
40 4.50 75 0.00
Color Vision (CV): Ishihara, 16 plate No more than 3 errors
(No. of errors allowed varies by test) No difference between eyes
Cover Test (CT) 1 A XP at distance (mean, SD=2 A)
3 A XP at near (mean, SD=3 A)
Stereopsis 40 seconds of arc or better
Near Point of Convergence (NPC) Break: 3cmt4cm
(Penlight) Recovery: 5cmt5cm
Extraocular Motilites (EOM) SAFE  (Smooth,  Accurate,
Extensive)
Pupils PERRL, -MG
Screening Visual Fields (VF) OD full
OS Full
Interpuillary Distance (PD) Average adult:64/60

Full,
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Flow of the Routine Distance Refraction

Establish appropriate mind-set from
externals, case history, entrance tests

Keratometry (both eyes)

Static retinoscopy (both eyes)

Starting points

Lensometrz (complete)

Monocular distance subjective refract

A AATALL AT AR AR AR A D S L S LR Y

Initial  MPMVA (2-5)

-,

Initial Duochrome (6-11)

/Stop and think (12);
/ * ‘m check- test
Cylinder refinement by Jackson
. -
Cross Cylinder (JCC) (13-26) Clock chart

Axis Check (13-21)
Power Check (22-26)

Refinement
N

FALLL AL LIS LRSS SAIS LSS ISR SIS SRR LSS I LSS5

VR r T L N N ST NI TS

4
4

Second Monocular MPMVA (27-32)

AR O AR ARAARRRANNRR RN ARARRARRRRARY R AL S ARRRAARRR LY AR

S~

Monocular distance subjective refraction
of the OS (step 33, repeats steps 2 - 32)

Binocular balance (34-47) Prism-dissociated
Set-up and balance (34-42) - sighting dominance duochrome
Binocular MPMVA (43-47)

Trial, frame

Endpoint

STOP AND THINK:
Review predictions from starting points,
review principles of management
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Subjective Refraction at a glance

PURPOSE TECHNIQUE
Component: Monocular Subjective (OD first, than OS)
Find a working sphere Fog to 20/40-20/60
MPMVA
Initial duochrome
Refine the cylinder JCC axis check
JCC power check

Recheck axis, if needed

Refine the sphere Fog to 20/40-20/60
MPMVA Endpoint

Component: Binocular Balance

Balance the two eyes Fog by +0.75D to 20/25 or
worse
Dissociate with prism
Equalize blue

Refine the sphere Binocular MPMVA
Endpoint

Determining the Add for the Presbyope at a glance

PURPOSE TECHNIQUE
Select a tentative add Age and refractive status
FCC
1/2 amp in reserve
Rx +VA
Refine the add Balance the NRA/PRA
Finalize Trial frame

Measure VA and range
Adjust Rx as needed
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EXxpected findings for functional tests

FUNCTIONAL TESTS

EXPECTED FINDINGS

Cover test

Near point of convergence
Stereopsis

DLP (von Graefe)

DVP (von Graefe)
Horizontal vergences at D

Vertical vergences at D
NLP (von Graefe)

NVP (von Graefe)
Horizontal vergences at N

Vertical vergences at N
Vergence facility at N

Fused cross cylinder
NRA/PRA
Accommodative facility

Dynamic retinoscopy (MEM)

Dynamic retinoscopy (Bell)

Amp by minus lens method

1IAXPatD; 3AXPatN
3cm/5¢cm
40 seconds of arc

1Aexo
Ortho
Morgan’s Expecteds

Bl X/7/4; BO 9/19/10
Saladin and Sheedy

BI1 X/8/5; BO 15/28/20
3-4AI15-2A
3Aexo
Ortho
Morgon’s Expecteds

Bl 13/21/13; BO 17/21/12
Saladin and Sheedy

Bl 14/19/13; BO 22/30/23
3-4A/15-2A
12 ABO/3 ABI: 13cycles/minute

+0.50D

+2.00D/-2.37D

Monocular
Children 8-12years: 7 cpm
Adults 13-30years: 11 cpm

Binocular
Children 8-12years: 5 cpm
Adults 13-30years: 8 cpm
Adults 30-40years: 9 cpm

+0.50D
17-14” to against/ 15-18” to with

2D less than Donders’ Table
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The Formula of Binocular Function

Stimulus to accommodation in diopters=
Number of units in a meter
Measured units from the spectacle plane

10xPD (in mm)
d (in cm)

Convergence stimulus (inA)=

Calculated ACA ratio=

Accommodative convergence (inA)
Change in stimulus to accommodation (in D)

Calculated ACA ratio=

Convergence demand of near target —distance phoria-near phoria

Stimulus to accommodation of near target

Stimulus ACA ratio=
Phoria#1 —Phoria#2

Stimulus to accommodation#1 — Stimulus to accommodation#2

Amplitude of accommodation (in D)=

100
NPA (in cm)

— (tests lenses) —refractive error)
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Sheard’s Criterion

R=2D
< R=reserve
< D=demand

The formula
P=2/3D—1/3R

When P equals 0 or a negative number, Sheard’s criterion is met without any
prism correction.

The dioptric amount by which lens power must be altered from the distance
subjective is given by the formula :

S=P/A

<> P=the prism correction in the earlier formula

< A=ACAratio

Precival’s Criterion

The positioning of the right- and left-hand boundaries of the ZCSBV with
respect to the demand line is of prism importance.

The Formula
P=1/3G—2/3L

<> G=the greater of the two lateral limits
<> L=the lesser of the two lateral limits

If P equals O or a negative number, Precival’s criterion is met without any prism
correction.

The dioptric amount by which lens power must be altered from the distance
subjective is given by the formula :
S=P/A
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Summary of the vergence disorder |

Convergence Convergence Divergence Divergence
Case Type . ¥ e
Insufficiency  Excess Insufficiency  Excess
Distance normal eso high exo
Phoria
Near eso normal normal
Phoria
ACA high low high
Ratio
Other Important receded NPC, low NRC at low NRC at low PRC at
Findings near, low PRA  distance distance
accommodation
Pattern of  less tilted to more tilted to  distance portion distance portion
ZCSBV right than shifted to right  shifted to left
normal compared with  compared with
normal, less normal, more
tilted than tilted than
normal normal

Treatment of

base-out vision plus add at near

base-out prism

base-out vision

Choice for distance or training
vision training
Analysis greater greater Sheard’s
Method criterion not met esophoria, 1:1  esophoria, 1:1  criterion not met
Outcome rule not metat rule not metat at distance
Correlated With near, Percival’s distance,
Symptoms criterion not met Percival’s

at near

criterion not met

at distance

Prescription or VT: increase

Vision Training near PRC to at
least twice the
near exophoria

Goal

plus add which prism: distance VT: increase

makes near

phoria ortho or

associated
phoria; VT:

distance PRC to
at least twice the

low exo; or plus increase NRC at near exophoria;

add which

distance so that

reduces fixation 1:1 rule met,
disparity to zero Percival’s

criterion met

or minus add to
make distance
phoria normal
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Summary of the vergence disorder 11

. : Reduced Pseudo
Basic Basic .
Case Type . . Fusional Convergence
Exophoria Esophoria -
\Vergence Insufficiency
Distance high exo eso normal normal
Phoria
Near high exo eso normal high exo
Phoria
ACA moderate moderate normal appears low due
Ratio to poor
accommodation
response
Other Important low PRC at low NRC at fusional reduced NPC;
Findings  distance and distance and vergence ranges NPC improves
near near low; vergence  with plus add;
facility low; amplitude of
NRA and PRA accommodation
low low; lag of
accommodation
high
Pattern of  entire zone entire zone positive and tilt of left and
ZCSBV shifted to left ~ shifted to right negative widths right sides
compared with compared with  both less than  normal; phoria
normal normal normal; tilt line less tilted
normal than normal
Treatment of base-out vision base-out prism vision training  plus add
Choice training
Analysis Method Sheard’s greater NRC and PRC  abnormal
Outcome  criterion not met esophoria, 1:1  lower than accommodation
Correlated With at distance rule and/or normal findings
Symptoms  and/or near Percival’s
criterion not met
at distance
and/or near
Prescription or VT: increase prism VT: increase plus add
Vision Training distance and prescription NRC and PRC according to

Goal near PRC values from distance  to normal levels accommodation
to at least twice and near findings
the respective  associated
amounts of phorias
exophoria
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Summary of the Non- presbyopia

Accommodative disorders

Accommodative

Accommodative Accommodative Accommodative

Case Type Insufficiency  Infacility Fatigue Excess
Amplitude  low for age normal normal initially; normal
Of declines with
Accommodation repeated testing
Accommodative may be slow on Poor normal initially; may be slow on
Facility minus side of may decrease  plus side of
flippers, slow with continued  flippers, slow
coming in on testing going out on
distance rock distance rock
Lag high normal normal initially; lead of
of high after accommodation
Accommodation prolonged near
work
Relative NRAnormal,  both NRAand PRAnormal or NRA normal or

Accommodation

PRA low

PRA may be low low

low

Other sometimes transient blur a sometimes high
Findings pseudo- very common exophoria
convergence complaint
insufficiency
Treatment  plus add with  vision training  vision training  vision training
Of power derived  to improve or plus add to relax
Choice from dynamic  accommodative accommaodation;
retinoscopy and facility if high
confirmed by exophoria
subjective present, also
evaluation by training to
the patient improve positive

fusional
vergence
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Biomicroscopy at a glance

PURPOSE  TECHNIQUE

Prepare the slit lamp

Prepare the patient

Scan the lids and lashes

Scan the conjunctiva

Scan the cornea

Estimate the depth of
the anterior chamber
angle

Scan the iris

Scan the lens

Focus the oculars

Adjust the PD

Check click stop

Magnification on low

Adjust table height so patient is comfortable
Adjust chin rest to proper height

Diffuse bean
Illumination arm at 30°
Low magnification

Narrow parallelepiped

Illumination arm at 30°

Low magnification

Hold lids and direct the patient’s gaze as needed

Narrow parallelepiped
lllumination arm at 30-45°
Medium magnification
Scan three times
-superior, central, inferior cornea
-holding lids and directing patient’s gaze as needed

Optic section

Illumination arm at 60°

Medium magnification

Focus at the temporal limbus

Compare thickness of cornea to depth of anterior chamber

Wide parallelepiped
Illumination arm at 30-45°
Medium magnification

Narrow parallelepiped
Illumination arm at 20-30°
Medium magnification
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Park’s 3-step method

1. 2

Which is the Is the deviation greater

hyper eye? on left or right gaze?

3

the left or to the right?

Is the deviation greater on head tilt to

1 greaton tilt to right —

greater on left gaze

/!
N great on tilt to left —
2 0D
2 7 hyper
o . .
g_ N 1 greaton tilt to right —
S greater on right gaze
S N greatontilttoleft  —
jut
g
o tontilttoright —
§ 7 greaton tilt to rig
c greater on left gaze
S / \ .
T great on tilt to left —
hyper
N 1 greaton tilt to right —

greater on right gaze

N great on tilt to left —

RSO

LSR

LIO

RIR

LIR

RIO

RSR

LSO
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RGP BC Selection Based on Corneal Cylinder

Corneal Cylinder

BC Selection for
Minus Lenses :
9.2Lens Diameter

BC Selection for
Minus Lenses :
9.6Lens Diameter

Plano to 0.50DC

0.75DC to 1.25DC
1.50DC to 2.00DC
2.25DC to 2.75DC
3.00DC to 3.50DC

0.50D flatter
0.25D flatter
On K

0.25D steeper
0.50D steeper

0.75D flatter
0.50D flatter
0.25D flatter
On K

0.25D steeper

For plus lenses, fit the BC 0.25 to 0.50 steeper than recommended for

minus lenses.

FDA classification of hydrogel Lens

Hydro gel
v
Nonionic lonic
VAN PN
Low Water High Water Low Water High Water
(<50%H,0) (>50%H,0) (<50%H,0) (>50%H,0)
J ! l
Group 1 Group 2 Group 3 Group 4
Lower oxygen High oxygen Lower oxygen High oxygen

transmission, greater
deposit
resistance,
durable

greater deposit

transmission,

resistance

=43 -
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Vertex Distance Chart

FORMULA
Fe=Fa/ (1-dF,)
Fe= effective power (in D)

F.= spectacle lens power (in D)
d= measured vertex distance (in mm)

Vertex Distance at 12 mm

PLUS MINUS PLUS MINUS PLUS MINUS
3.87 4.00 8.12 9.00 12.00 14.00
4.25 4.50 8.50 9.50 12.37 14.50
4.75 5.00 8.87 10.00 12.75 15.00
5.12 5.50 9.37 10.50 13.12 15.50
5.62 6.00 9.75 11.00 13.37 16.00
6.00 6.50 10.12 11.50 13.75 16.50
6.50 7.00 10.50 12.00 14.12 17.00
6.87 7.50 10.87 12.50 14.50 17.50
7.25 8.00 11.25 13.00 14.75 18.00
7.75 8.50 11.62 13.50 15.12 18.50
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Fitting by Face Shape

Basic Fitting Fitting

Facial Shapes Shapes Suggestions

Oval Normal May wear most any
type
Deep frame

Oblong Long face . Low temple attachment

Contrasting Narrow frame
Round i shapes .
Wide face High temple
Square attachment

Erect (base-down)

Base-down triangle .
triangular face

Inverted triangle Contrasting
shapes
Inverted (base-up)

triangular face

Diamond

Fit to largest part of
lower facial area
Dark colors or bolder
look are in order

Unobtrusive frame
(metal or rimless works
well)

Light or medium
weight frame

Lighter color is in
order

Rounded lens shape
Delicate characteristics
of frame for women

Frame Selection for Children

Use Avoid

Sturdy frames Lightly constructed copies of adult frames

Nylon cord frames

Deeply grooved frame fronts Frames with shallow grooves

Bridges that give support in the area of the
lower portion of the nose pad
Quality spring temples
Polycarbonate lenses Glass lenses
Sports protection when applicable
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Fitting the High Minus Wearer

Use

Avoid

Smaller eyesize
Rounded corners
Smaller indicated eyesize,

larger indicated bridge size
Plastic lenses

if weight reduction is important
High index lenses:

High index

Polycarbonate

High index plastic
Flatter bevels or rolled bevels
Polished, or rolled and polished edges
Thick rims for plastic frames

Antireflection coating or a light tint (AR
coating preferable)

Aspheric lenses

Biconcave or blended myodisc design for
exceptionally high minus

Large lenses
Squared-off corners
Excessive decentration

CR-39 lenses
if edge thickness is important
Crown glass lenses

40-degree V bevels

Thin rims unless lens edges are rolled,
polished, or AR coated

Frames extending beyond the side of the
person’s head

Flat, non-AR-coated front curve

Fitting the High Plus Wears

Use

Avoid

Smaller eyesize

Rounded shapes

Effective diameters =eyesize+2 mm
Shapes with small ‘frame differences’
Light tint and UV protection for aphakics
Sturdy construction

Short vertex distances

Adjustable nose pads

Cable or securely fitting temples
High index plastics

Aspheric design

Large lenses
Unusual shapes and long corners
Effective diameters > eyesize+2 mm

‘Frame differences’ >9 mm

Flimsy construction

Large vertex distances

Fixed bridges

Library and straight-back temples
Glass lenses

Normal spheric designs
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