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Computer assisted rigid contact lens fitting training program

Abstract

Training eye care professionals and students to fit Rigid Gas Permeable contact lenses is a detailed
process with many variables. Reliable, consistent, quality fitting comes only after considerable patient
contact. This thesis proposes a method of increasing trainee fitting experience without increasing the
number of patient encounters. This can potentially reduce fitting errors and excessive number of trial
fittings. This method involves using the program "SUPERFIT", in combination with worksheets that
instruct the trainee to move through the program using different fitting variables, such as keratometry
readings, lens power, and peripheral K readings. Thus the trainee can directly observe different fitting
relationships including tear volume, projected flourescein patterns and power, diameter, and base curve
relationships.
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ABSTRACT

Training eye care professionals and students to fit Rigid Gas Permeable
contact lenses is a detailed process with many variables. Reliable,
consistent, quality fitting comes only after considerable patient contact.
This thesis proposes a method of increasing trainee fitting experience
without increasing the number of patient encounters. This can
potentially reduce fitting errors and excessive number of trial fittings.
This method involves using the program”SUPERFIT”, in combination
with worksheets that instruct the trainee to move through the program
using different fitting variables, such as keratometry readings, lens
power, and peripheral K readings. Thus the trainee can directly
observe different fitting relationships including tear volume, projected
flourescein patterns and power, diameter, and base curve relationships.
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INTRODUCTION

Fitting Rigid Gas Permeable contact lenses often requires
numerous calculations which are dependent on the patient's corneal
topography. The "SUPERFIT" program will design an RGP lens based
on the central or peripheral keratometry readings and spectacle
prescription of the patient. Lens parameters such as lens diameter,
base curve, optical zone diameter, secondary radius, and other
peripheral lens factors will also be calculated by the program based
on whether the practitioner uses an alignment fit or interpalpebral
fitting philosophy. Once these parameters are calculated, the
practitioner is able to assess how the lens will fit on the cornea by
viewing the projected flourescein pattern and tear layer depth. The
program is written in Visual Basic for Windows and is available for
IBM compatible PC's. The worksheet set was created for the
student/practitioner for use with the program as a graphical fitting
tool in the Pacific University contact lens curriculum.



MATERIALS AND METHODS

The program “SUPERFIT”, written by Daniel Vanlaningham
and Matt Terwilleger was generously made available as an
educational tool to Pacific University College of Optometry. Written
in Visual Basics for Windows, the program is widely accepted in its
format.

By entering keratometry readings, including peripheral
readings if available, the program designs a lens that is a
theoretically an appropriate fit. The user also puts in needed contact
lens power. From here, the theoretical lens can be modified in base
curve power, optical zone diameter, peripheral curvature, overall
diameter, and back vertex power. Modification of any one aspect of
the lens causes an appropriate change of any influenced
- characteristics of the lens. Two sagittal profiles of the lens and the
cornea are continuously displayed on the screen, showing the fitting
relationship in two meridians, ninety degrees apart. Tear layer
volume in one meridian is also continuously displayed. By making
the proper selection, a projected fluorescein pattern will be displayed
using the data from the last information entered about the lens.

The worksheets were developed by theorizing different fitting
circumstances, spherical, with the rule, against the rule, and
combining these with different fitting philosophies, intrapalpebral,
and apical alignment. Then each fitting relationship was
systematically approached. First the trainee is asked to draw the
projected flourescein pattern to help them visualize how the lens will
fit and how it may move. Next, tear layer volume is assessed to
determine patient comfort, lens stability, tear movement, and any
areas of lens bearing. The final lens power is then considered, which
is empirically calculated by the program. This function of the
program may be blocked so that the trainee has to work out an
appropriate power without assistance. Then the student is asked to
make modifications in the lens, such a flatter or steeper fit, changing
the posterior optical zone, or peripheral curves. Observations of
changes that occur in the fitting relationship and resulting power
changes are to be written down.



DISCUSSION

The program used in this thesis is unique in that it provides a
theoretical RGP contact lens fit, complete with an empirical
flourescein pattern and tear layer volume projection, from
keratometry values, not corneal topography. Since most eye care
professionals must learn to understand fitting in terms of “K” wvalues,
and because clinically keratometry readings are most often available,
the program is superbly set up to assist trainees in their
understanding of corneal astigmatism, associated “K” values, and how
this relates to contact lens fitting.

Fitting methods and philosophies vary with corneal shape and
steepness, which is also accounted for in the worksheets. Different
fitting methods are “tried” on the patient, and the student is then
required to judge the best fitting method. The program helps them
determine not only which method is best, but why.  The program
can be seen to offer an a advantage over “text book” learning because
of the required student interaction and rapid feedback.

Effective rigid gas permeable contact lens fitting requires
precise calculations, experience, and keen observations to provide a
comfortable fit with clear vision in a consistent fashion. The fitting
relationships of base curve, back vertex power, tear layer depth,
optical zone diameter, overall diameter, and peripheral and
secondary curves are all intricately related. The worksheets
developed from this thesis have been organized so that perceptual,
functional, and empirical understanding of the previously mentioned
fitting relationships can be enhanced in those learning to fit RGP
lenses.



Worksheet |

Spherical Corneas

Low Myope
K's: 43.12/43.12 @ 090
TFa:  -2.00 D sph

Draw the Flourescein Pattern of a lens litied 0.50 D

flatter than "K".



2. Tear Laver Depth in Microns:
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3. What is the final lens power?

4. With the lens fitted 0.50 D Ffatter than "K". decrease the
posterior optical zone diameter by 0.4 mm.

a) Does the central lens/cornea relationship steepen or [latlen?

h) Describe the change.

5. Increase the posterior optical zone diameter 0.4 mm,

a) Does the central lens/cornea relationship slteepen or (latten?

b) Describe the change.






Low Myope
K's:  43.12/43.12 @ 090
Ta:  -2.00 D sph

Draw the Flourescein Pautlern of a lens fitted "On-K".
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3. What s the final lens power?

4, With the lens fitted "on-K". decrease the posterior optical zone
diameter by 0.4 mm.

a) Does the central lens/cornea relationship steepen or flatten?

b) Describe the change.

5. Increase the posterior optical zone diameter 0.4 mm.

a) Does the central lens/cornea relationship steepen or flatten?

bt Describe the change

Low Myope

K's:  44.25/44.25 @ (090



Far -2.00 D sph

1. Draw the Flourcscein Pattern of a lens fitted 0.50 D

steeper than "K".



2. Tear Layer Depth in Microns:
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3. What is the final lens power?

4, With the lens fitted 0.50 D steeper than "K". decrease the
posterior oplical zone diameter by 0.4 mm.

a) Does the central lens/cornea relationship steepen or flatlen?

b) Describe the change.

5. Inerease the posterior optical zone diameter (L4 mim,

4) Does the ceniral lens/cormnea relationship stecpen or Tlatien?

b) Describe the change.



Worksheet I
With-the-Rule Astigmatism

Low Astiamatism
K's: 43.37/44.25 @ 100
Ta:

Draw the Flourescein Pattern of a lens fitted 0.50 D

(Tatter than "K".



2. 'Tear Laver Depth in Microns:

Horizontal Meridian

microns
30+

40+
Central

30--
3.0mm Nasal

20T
3.0mm Temporal

10-

0l ] :
3.0(T) Central 3.0(N)

Cornea (mm)

Vertical Meridian

microns

501

40+
Central

304
3.0mm Nasal

L}

201
3.0mm Temporal

10

-

0= f 1
3.0(T) Central 3.0(N)

Cornea (min)




3. What is the [linal lens power?

4. With the lens fitted 0.50 D flatter than "K". decrease the
posterior optical zone diameter by 0.4 mm.

a) Does the central lens/cornea relationship steepen or flatten?

by Describe the change.

5. Imcrease the posterior optical zone diameter 0.4 mm.

a4) Does the central lens/cornea relationship steepen or flatien?

b} Describe the change.



Low Astigmatism
K's:  43.37/44.25 @ 100
TJa:  -2.00 D sph

Draw the Flourescein Pattern of a lens [itted "on-K".



2. Tear Layer Depth in Microns:
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A What 15 the final lens power?

4. With the lens fited "on-K". decrease the posicrior optical zone
diameter by 0.4 mm.

a) Does the central lens/cornea relationship steepen or flatten?

b) Describe the change.

5. Inerease the posterior optical zone diameler 0.4 mm,

a) Does the central lens/cornea relationship steepen or [latten?

b) Describe the change.



Low  Astigmatism
K's:  43.37/44.25 @ 100
Ta: -2.00 D sph

Draw the Flourescein Pattern ol a lens fitted 0.50 D

steeper than "K'
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3 What is the final lens power?

4. With the lens fitted 0.50 D steeper than "K", decrease the
posterior optlical zone diameter hy 0.4 mm.

a) Does the central lens/cornea rvelationship steepen or flatten?

b) Describe the change.

5. Increase the posterior optical zone diameter 0.4 mm.

a} Does the central lens/cornea relationship steepen or flatten?

h) Describe the change.



Moderate  Astigimatism
K's: 443.75/45.12 @ 080
Ta:

Draw the Flourescein Pattern of a lens fitted 0.50 D

flatter than "K".
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3. What is the final lens power?

4. With the lens fitted 0.50 D flater than "K". decrease the
posterior optical zone diameter by 0.4 mm.

a) Does the central lens/cornea relationship steepen or [latlen?

b) Describe the change.

5. Increase the posterior optical zone diameter 0.4 mm,

a) Does the central lens/eornea relationship steepen or flatren?

h) Describe the change.



B

Moderate Astigmatism
K's:  43.75/45.12 @ 080

7a;:

Draw the Flourescein Pattern of a lens Mitted "on-K"
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3. What is the final lens power?

4. With the lens fitted "on-K", decrease the posterior optical
zone diameter by 0.4 mm.

#) Does the central lens/cornea relationship steepen or flatten?

by Describe the change.

5. Increase the posterior optical zone diameter 0.4 mm,

a) Does the central lens/cornea relationship steepen or [latien?

b) Deseribe the change.



Moderate  Astigmatism
K's:  43.75/45.12 @ 080
Ta:

Draw the Flourescein Pattern of a lens fitted 0.50 D

steeper than "K".
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3. What is the fhinal lens power?

b With the lens fited 0,50 D steeper than "K", decrease the
posterior optical zone dinmeter by 0.4 mn.

a) Does the central lens/cornca relationship steepen or flatten?

by Describe the change.

S, Inercase the posterior optical sone diameter 04 mm.

a) Does the central lens/cornea relationship steepen or [latten?

b) Describe the change.



I11: A, High Astigmatism
K's:  46.12/48.37 @ 090
Ta:

I Draw the Flourescein Pattern ol a lens fitied 0.50 D

flatter than "K".
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3. What is the final lens power?

4. With the lens fitted 0,50 D flatter than "K". decrease the
posterior optical zone diameter by 0.4 mm.

a) Does the central lensfcornea relationship steepen or flatten?

) Describe the change.

5. Increase the posterior optical zone diameter (0.4 mm.

a) Does the central lens/cornea relationship steepen or [latten?

) Describe the change.



High Astigmatism
K's:  46.12/48.25 @090

T4

Draw the Flourescein Pattern of a lens fitted "on-K".



2. Tear Layer Depth in Microns:
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3. What 15 the flinal lens power?

4. With the lens fitted "on-K". decrease the posterior optical zonc
diameter by 0.4 mm.

a) Does the central lens/cornea relationship steepen or flatlen?

b) Describe the change.

5. Increase the posterior optical zone diameter 0.4 mm,

a) Does the central lens/cornca relationship steepen or flatten?

h) Describe the change.



5|

High Astigmatism
K's:  46.12/48.37 @ 090
Ja:

Nraw the Flourescein Pattern ol a lens [tied 0.50 D

stecper than "K'
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3. What is the final lens power?

4, With the lens fitted 0.50 D steeper than "K", decrease the
posterior optical zone diameter by 0.4 mm.

a) Does the central lens/cornea relalionship steepen or flatien?

b) Describe the change.

5. Increase the posterior optical zone diameter 0.4 mm.,

a) Does the central lens/cornea relationship steepen or flatien?

by Describe the change.



Worksheet [IIT

Against-the-Rule Astigmatism

Low Astigmatism
K's: 44.25/43.75 @ |14

Ja:

Draw the Fleourescein Pattern ol a lens fitted 0.50 D

[Matter than "K".
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3. What is the final lens power?

4. With the lens fitted (.50 D flater than "K". decrcase the
posterior optical zone diameter hy 0.4 mm.

a) Does the central lensfcornca relationship steepen or flatten?

h) Describe the change.

5. Intrease the posterior optical zone diamcter 0.4 mm.

a) Does the central lens/cornea relationship steepen or [llatien?

b) Describe the change.



B. Low  Astigmatism
K's:  43.75/45.12 @ 080

T

1 Draw the Flourescein Pattern of a lens fitted "on-K".
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3. What is the final lens power?

4. With the lens fitted "on-K", decrease the posterior optical
zone diameter hy 0.4 mm.

a) Does the central lens/cornea relalionship stecpen or flatten?

by Describe the change,

5. Increase the posterior optical zone diameter 0.4 mm,

a) Does the central lens/cornea relationship steepen or [latien?

h) Describe the change.



Low Asligmatism
K's: 44254375 @ 114
Ta:

Draw the Flourescein Pautern of a lens fitted 0.50 D

steeper than "K".
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3. What is the final lens power?

4. With the lens fitted 0.50 D steeper than "K". decrease the
posterior optical zone diameter by 0.4 mm.

a) Does the central lens/cornea rclationship steepen or flatlen?

bh) Describe the change.

5. Increase the posterior optical zone diameter 0.4 mm.

a) Duoes the central lens/cornea relationship steepen or flatien?

h) Describe the change.



Maoderate Astigmatism
K's:  45.37/44.25 @ 076
74

Draw the UFlourescein Pawtern of a lens fitted (1.50 D

flatier than "K".
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3. What is the final lens power?

4. With the lens fitted 0.50 D flatter than "K". decrease the
posterior optical zone diameter by 0.4 mm.

a) Docs the central lens/cornca relationship steepen or flatten?

h} Describe the change.

5. Increase the posterior optical zone diameter 0.4 mm.

a) Dues the central lens/cornea relationship steepen or flatien?

h) Describe the change.



Muoderate  Astigmatism
K's:  4537/44.25 @ 076
Ta:

Draw the Flourescein Pattern of a lens fitted "on-K".
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3. What is the [inal lens power?

4, With the lens litted "on-K". decrcase the postenior optical zone
diameter by 0.4 mm.

a) Does the central lens/cornea relationship steepen or flatten?

by Describe the change.

3. Imerease the posternior optical zone diameter (L4 mny,

a) Does the central lens/cornea relationship steepen or flatien?

b) Describe the change.



Moderate Astigmatism
K's: 4537/44.25 @ 076
Ja:

Draw the Flourescein Pattern ol a lens fitted 0.50 D

steeper than "K".
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3. What is the final lens power?

4. Wilh the lens fited 0.50 D steeper than "K", decrease the
posterior optical zone diameter by 0.4 mm.

a) Docs the central lensfecornea relationship steepen or flatten?

by Describe the change.

5. Increase the posterior optical zone diameter 0.4 mm,

a) Does the central lens/cornea relationship steepen or flatten?

b) Describe the change.



I AL High Astigmatism
K's:  47.25/44 87 @ 106
Ta:

| Draw the Flourescein Pattern ol a lens fitted (.50 D

flatter than "K".



2. Tear Layer Depth in Microns:
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3. What is the final lens power?

4. With the lens fitied 0.50 D flaver than "K". decrease the
posterior optical zone diameter by 0.4 mm.

a) Does the central lens/cernca relationship steepen or flatten?

b) Describe the change,

5. Increase the posterior optical zone diameter (0.4 mm,

a4) Does the central lens/cornea relationship steepen or flatten?

h) Describe the change.



B High Astigmatism
K's:  47.25/44.87 @ 106
Fa:

I, Draw the Flourescein Pauern of a lens fiued "on-K".



2. Tear Laver Depth in Microns:
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3. What is the final lens power?

4. With the lens fitted "on-K", decrease the posterior optical
zone diameter by 0.4 mmn.

4) Does the central lens/cormea relationship steepen or flatten?

b) Describe the change.

5. Increase the posterior optical zone diameter 0.4 mm.

u} Does the central lens/cornea relationship steepen or flatten?

h) Describe the change.



High Astigmatism
K's:  47.25/44.87 A 106
Ta:

Draw the Flourescein Pattern of a lens fitted 0.50 D

steeper than "K™.



2 Tear Layer Depth in Microns:
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3. What is the fmal lens power?

4. With the lens fitted 0.50 D steeper than "K". decrease the
posterior optical zone diameter by 0.4 mm.

a) Does the central lens/cornea rclalionship steepen or flatten?

bi Describe the change.

5. Increase the posterior optical zone diameter 0.4 mm.

a) Does the central lens/cornea relalionship steepen or flatien?

h) Describe the change.



	Computer assisted rigid contact lens fitting training program
	Recommended Citation

	Computer assisted rigid contact lens fitting training program
	Abstract
	Degree Type
	Degree Name
	Committee Chair
	Subject Categories

	tmp.1523415426.pdf.UjolT

