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INTRODUCTION

For many years, professionals in the eye care field have
contented themselves with the use of external devices as a
means of overcowming visual deficilencles due to retraclee‘errors.
As the contact lens fleld broadened, exciting discoveries as to
the stavilizstion and reducing Lfieot upon prosressing myopia
and astiematism caught the attention of many a practitioner.

This active approach to refractive nroblems has been es LabLlshed
as a gpecialty within the last ten years in to what is
a5 orlhokeratology. By definition, orthokeratology is
duwction, modification, or elimination of refractive
by the programmed appllcatlon of contact lengses or
procedureo.

There are over two hundred pumlications investlgating the
effects of contact lenses on corneal integrity, curvature,
topography, and changes in the refractive error ol the eye.

NMany researcheFO,agree upon the decrease in corneal curvature

in time with a standard apical alignment contact lens f{it.

One of the first documented studies was carried out by
Nolari, who reported 80% of young myopic subjects showed elther
a reduction or stabilizatlion of myopia with his standard method
of fitting, Several other researchers have found similar results.
Crossen has compared the effects of two types of lens fits
large “on K" lenses and small steep lenses. He found that both
types generally flattened the corneal curvature, bul the steep
lens had a less marked effect.

There are conflicting opinions as to the effects of contact
lenses on mVOpla control, Some conclude that contact lenses
are very effective in halting myopia progression while others
say that they are ineffective.

Rengstorff's early studies concluded that the process of
myopic changes cannot be attributed soley to corneal curvature
changesi a nunber of other variables must be involved. Changes
in corneal thickness, posterior corneal curvature, crystalline
lens curvature, lens thlckness, refractile index changes of the
cornea or lens, and axial length.may play an important role in
myopia regression.

Clinical research in orthokeratology over the past ten
years has led to the observatlion of an interrelationship
between refractive error, visual acuity, and corneal curvature.
changes. [n a study conducted by May and Grant, 1t was shown
that refractive error changes in a 2:1 ratio with respect to
corneal curvature changes. This departure from the expected
1:1 ratio suggesls a change besides corneal curvature.

now known
the re-
anomalies
other related
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At the present time, there have been several articles
published on orthokeratology. Many are redundant. Others
present inconsistent, ambiguous, or incomplete data. One goal
of this gtudy is to oresent additional investigation and
documentation of corneal and refractive error chances assoc¢ated
with orthokeratology.

Analysis of possible ocular changes that may occur, indicate
that small changes 1in axial length, anterior corneal curvature,
and crystalline lens index of refraction can produce major
refractive changes. The lenticular refractlve index changes
( as associated with diabetes ) do not occur with other hard
contact lens wearers just as it is unlikely to find a change
in axial length of the globe occuring with orthokeratology hard
lenses any different than due to a conventional hard lens fit.
The cornea 1s the major refractive element affected by contact
lenses, therefore, the researchers of this study will concentrate
their investigation here,

1t is proposed that a one to one relationship between
corneal curvature changes and refractive error changes may be
shown by more accurate instrumentation for measuring than
keratometry. Polse found that the major refractive changes
occured within the central 3 mm. of the cornea; ‘the keratometer
does not measure this area,

A new method to measure the corneal curvature based on
moiré frinces will be used. Moir€ fringes occur in nature when
two screens or sets of rulings of regular period are super-
imposed, 1f the characteristics of -the gratings are known, the
moire” pattern is predictable and can be used as a measuring
system. This system has the advantage of measuring the small
central area of the cornea though which the visual axis pasoes.
Also, simple inspection. reveals distortions from corneal
sphericity, are taken of the reflected image off
the subject's of a placebo disc like target. A moire”
pattern is produced by enlarging the photograph and overlaying
it with a conecentric rings ruling.

Orthokeratology literature outlines a variety of techniques
to achieve similar results, We wlll compare two orthokeratology
fitting methods., One is the May~Grant method using mechanical
pressure and another by Roger Tabb using a fluid system.

Hethodolory:

1. Selection of subjects:
a, number: six people
. male or female
c. not presently ., contact lenses
d. refractive error of 2,50 D myopia or less with less
than 1,50 N of corneal cylinder
e. keratometry readings- within 41,00 - 46.00 diopters
f. no active pathology

£. normal visual system ( OEP 21 Points)



2. Lens schedule:

Four Subjects

0.D. 0.8.
l. MGM lens Tabb lens
2. MGM lens Tabb lens
3, Tabb lens MGM lens
4, Tabb lens MGM lens
I'wo

0.D. 0.8.
1. MCM lens Tabb lens
2, Tabb lens MGM lens

After 4 weeks switch to:

1. Tabb lens MGNM lens
2. NGM lens Tabb lens

3. Investigation schedule:

a. First 3 vislits for baseline measurements:
(1) Complete analytical exam (QEP 21 Points)
(2) Slitlamp evaluation
(3) Pachometry (central)
(4) Photoelectrokeratascope (PEK) photograph
(5) Moire fringe photograph
(6) Ultrasonography (corneal thickness)

b. Initial contact lenses dispensed
(1) Standard MGM lens
{(2) Tabb lens (30% tear reservoir)

c. Regular contact lens check
(1) 4-5 days after dispensing
(2) 2-3 days later

d. Begin orthokeratology evaluations when up to 12
hours wearing time

e. Bxamlne once a week for 4 weeks:
(A1l patients will be evaluated at the same

appointment time each week to minimize diurnal
Fluctuation variation)

w0

—



Evaluation:

lens in place

distance visual acuity
objective over-refraction (retinoscopy)
subjective over-refraction

N TN AN TN
W o
et e’ N e N

remove contact lens

(6) slitlamp evaluation
(7) distance visual acuity
(8) moire fringe

(9) keratometry(central)
1) pachometry (central)

(L2) objective refraction (retinoscopy)
(173 tonometry (A.0. Non-Contact)

(14 distance visual aculty

(L5 verify lenses

{(n the fifth week:

Do all measurements listed under *"e." and in
addition (without contact lenses) do:

(1) PEK : )

(2) Ultrasonography (corneal thickness)

Once a week for the next three visits do all
procedures listed under "e.".

On the ninth session do all procedures listed
under "e.," and in addition (without lenses) do:
(1) PEK
(2) Ultrasonography (corneal thickness)

On the tenth session do a complete 21 Point exam
Termination of data collecting continue care of

subjects until transfer-.them to clinicians doing
retalner lens wear research project,

record wearing time and any subjective symptoms

slitlamp evalvation with and without flourescein



Lens Fitting Methods

The May Grant Method has each lens maintain a constant rela-
tionship to the cornea. As the cornea changes the lens is changed
usually to a flatter base curve.

We used blended tricurves with an intermediate curve width
of .25mm, 1.0 mm flatter than the base curve. The peripheral
curve was .4 mm wide and 2.50 mm flatter than the base curve. In
some instances modification was needed to achieve a proper fit.

The base curve was equal to the flattest central K., The
optical zone diameter was equal to the radius of the base curve
in mm,

The overall diameter maintained the relationship of 1.3 mm
larger than the radius of the base curve. This resulted in.
covering between 70 and 80% of the corneal surface,

Thickness was varied with the power of the lens such that
a plano lens would be .18 mm thick and .0l mm would be subtracted
for each diopter of minus power.

Power was computed from the subjective refraction and
lacrimal lens.

When changes in corneal findings occured a new lens was fitted
with the base curve equal to the new longest corneal radius and the
power calculated from the plus acceptance through the original lens
and compensated for the change in base curve.

The Tabb Method of ortho-keratology is to gradually increase
the planing function of the lens until the desired change in

acuity is achieved. The lens is adjusted to maintain a desired



relationship with the cornea via the tear reservoir. The tear

reservoir is equal to 1 - Area of 0,Z.D.
Area Diameter

Initial lens design calls for a 32.5% tear reservoir, When
unaided acuity stabilizes and there are no improvements the tear
reservoir is increased incrementally to 35%, 37.5%, 40%, 42.5%
and 45% by keeping the total diameter constant and decreasing the
optic zone diameter. At 40% to 45% tear reservoir, the lens is
usually too unstable for proper fit then the lens is cut down in
diameter with no peripheral curve changes and re-edged to again
produce a 32.5% tear reservoir, If that does not produce the
desired effect, then a new lens is designed based on the new Kf
to create the proper performance.

We used a modification of the Tabb Method in the lenses we
fit. The initial specifications of the lenses were:

1. Base curve = K; (The Tabb method calls for BC = Kp + 0.25

for 0 to 1.0 D, of corneal cylinder and BC = Kf 4+ 0,50 for
1.0 to 1.5 D. of corneal cylinder.)

2, Qverall diameter = Ke + 1.0 mm,

3., Center thickness was standard thickness plus .02 mm.

L, Power = subjected 7a (compensated for lacrimal power).

5. Peripheral curves are a poly curve with three major curves

1 mm apart in radius starting 1 mm flatter than the base
curve unless other factors contra-indicate (such as a
drastically flattening peripheral curve.)

e.Z. IlC = 0ZR 4+ 1.0 mm, 2= .3 mm width

i

A

o 0ZR + 2.0 mm, .3 - .4 mm width such that

IzCW = 1, CW or PCW
PC = OZR + 3,0 mm, «2 ~ .3 mm width



The Tabb Method has these curves applied with
diamond tools., We did not have them available so we
applied the curves with brass tools and tape (losing
some precision in curve widths).

The curves are finished with a water series which
consists of holding the lens for 2 - 3 seconds on a
series of tools covered with velveteen and using water
only. The initial tool selected is equal to the 0ZR
(When velveteen is added it is actually .25 to .4
flatter depending on the material)., The second tool
is .5 mm flatter and so on in .5 mm flatter.increments
until the radius of the peripheral curve is reached.

If it is necessary to add more blend, a polish series
is done. It is similiar to the water series but polish
is added on all tools except the initial one (otherwise
the optic zone may be damaged). This produces an
aspheric peripheral curve,

Sometimes it is necessary to open the Iy curve or P
curve to allow proper tear circulation. In some cases
a .l - .2 mm with a 12,00 tool was added on the peripheral
curve to increase the planing of the lens and stimulate

corneal change, thus acuity improvement,

E

, . / " 2
Optic Zone Diameter = 2 fil-t.r.]fﬂ.u.>

This is derived from: tear reservoir (t.r.) = 1 - area 0ZD
area @D



and area = ﬂfrz so t.r. = 1 - Fr 2
Tr

or t.r. = (ozm)z
2

_T“_E

7. Color - all lenses were blue # 1 tint because of

excellent light transmission and for ease of handling.

An example of an Rx is:

32.5% t.r, desired and Ke = 43,75 (or 7.71 mm)

0.D, = 8.7, OZR = 7.7

2\/( - t.r.) 0.D. 2

0ZD =
2
-2/ - 329 8.7 2
= 7.147
0ZD = 7.2
PCW = ~ 7.2

= ,75

So IlC 25/ 8Li7% IZC = ,3/9.7, PC = ,2/10,7



Classification of Observations

We used the classification system of edema listed in Mandell.

No central corneal clouding.

Just detectable corneal haze without distinct borders.
Borders distinct but visible only against pupil back-
ground, Light density.

Borders very distinct. Medium density.

Area of clouding visible against iris and in dimly
lighted room. Heavy density.

W O

For peripheral stain observations we used the following grading
system: This type of staining is known by various terms including
Juxtaposition, 3 - 9 o’clock, and lid gap.

JPO No stain,

JP1 Very light and diffuse.

Jp2 Light and diffuse but not easily countable. Some
stipples.

JP3 Moderate stain with some clumping. Stipples with
some punctate stain,

JPY Dense with c¢lumping, stipples, punctate. Some vascular
changes.,

For miscellaneous stain observation F.B, is used to indicate a
foreign body track or insertion-removal stain, C for central.

1 Very light.
2 Definite borders.



Patient Summary

A.A., a 15 year old female. She is a first time contact
lens patient. Her fit was right eye MGM method and left eye
Tabb method, Original findings were the following: unaided VA
20/200 OD and 0S, unaided subjective refraction OD -2,00-0.75x70
and 0S -2.50-0,50x90, keratometer readings 0D 45.25/44.75@90 and
0S 44, 62/44, 50@90., After one month of contact lens wear her
findings improved to the following: wunaided VA 20/60 OD and
20/50 0S, unaided subjective refraction 0D -1.50-0.75x75 and
0S -1.75- Q75x90, keratometer readings PD U44,25/44,12@90 and
0S 44,25/44,00@180. At this point the fit was changed to OD
Tabb method and 0S5 MGM method. After another months wear she
stabilized at 20/40 OD and 20/60 0S. She then lost her right
contact lens and had to wear her original MGM lens. Unaided VA
then decreased to 20/70 OD and 0OS where it is presently at, with
a new lens on order. To this point her unaided refraction is
OD -1.75-0,50x65 and 0OS -2.25 sph, keratometer readings OD
4y, 50/44,37@90 and 0S 44.00/43.75@180,



A.A. Female Age 14 Student

Date Corneal. VWearing Method Base Power IOP Edema Centering Staining
Ultra- Time Curve and.
Sound Movement
= - - - - 1? = - -
9/16/76
- - - - 18 - - -
o 0.547 - - - T = -
9/28/76
0.639 = - - - 157 - - -
10/28/76
- M bh,25 =-1.75 15.5 1 C3-4T none
11/11/96 10 lmm slow
- Tabb by, 37 ~2,75 18 il C3=-4T none
= 18 0 C3-5T JP#1
11/23/76 10 " " " 1.5mm fast  C#1l
= 20 0 C2,5-4 JPitl
1l.5mm slow B
= 18 0 03=5T none
12/2/76 14 i " = 1.0mm slow
= 19 il ¢3~5N JP#1
1.%mm fast
0,681 20 1 C3-5T JP#L
12/9/76 14 " ! . Imm slow
0.682 20 1 C2.5-5 JP#)
2mm slow
- Tabb 43,87 -1,12 18 0 C2-4T JP#L
12/16/76 14 2mm slow FB
- MGM 44,00 -1.62 18 0 C3=4.5 JP#1
1.5mm slow
- 18 1 C3-5T JP#l
1/5/77 14 " " " 1.5mn slow
- 19 1 Ge=Er JPH#L
o 1 oBkalow
= - 1 C3-57 JP#1
1/13/77 1L J " " 2mm slow
= - ill C3-5T JP#1
1.5m=m slow
. - 16 0 C2-4T JP#L
1/20/77 14 " D " 2mm - s1ow
- 18 0 C2-LT JP#
2mmn_slow
0.663 MGM L4.25 -1.75 18 0 C2-bT JP71
372 5/ 14 2nm slow
0.655 15 0 Cc2-hT JE#L
M 44,00 -1.62 2mn_slow

—_—



Date

Unaided

A.A. Female Age. 14 Student

Subjective

Keratometer

Central PBEK  Subjective Corneal
VA Over- Readings and Refractive - Pachometry
b = Refraction _ Shape Factor Bicron. 4
20,200 - T : - -2,00-0.75 -
9/16/76 L4y, 75287 x70
i 20/200 - Ly, 62 - -2.50-0. 50 -
o
R 20200 - Lg 12 - -2.25-0.75 -
9/28/76 Ly, 75287 x70
i 20/200 - e - -2,75-0.75 -
Iy, 12287 xH5
R = - §5,12 Le I 1 - 0, 5%
10/28/76 L4, 50280 Ify, 56290, 27
i - - Iyly, &0 Ly,B4 .11 - 0.55
: Ldy, 500 44, 55260.21 o B
ii 20/200  pl-0.25 55,50 - -2.75-0.75 0.54
11/11/76 x90 45,00&50 x60
L 20/200 =0,25-0.50 U407 - -2,75-0.75 0,54
x60 Wk, 75850 X490
R 20/100 -0.25 45,12 - -2,25-0.75 0.55
11/23/76 L, 87@90 x65°
L 20/100 pl
. 50890 - -2.50-0.50 . 0.58
w5
R 20/B0 -0.25-0,25 L4.7% - -1.50-0.75 0.58
12/2/76 x70  b4,12@90 x75
i 20/50  pl-0.50 iy, 00 - -1,75-0.75 0,58
x90 44, 25350 x50
R 20,/100 +0.25-0.50 44,50 aegf .1 -1,75-0.75 0,58
12/9/76 x90 L4, 00890 L4, 52@90,13 %70
L 20/100  pl-0.25 Ly, 50 uh.25 .15 -2,00-0.75 0.58
i) 4, 13550 I, 32350, 14 x40
R 20450 -0.25 Ly, 50 - -1.25-0.25 1,55
12/16/76 4L, 37290 x80
L 20/80  -0.25-0,50 44,12 - -2.25 0.58
. x30 ok 3TE90
R 20,50  #0,25-0.25 L4, 47 - ~1,00-0,25 0.56
1/5/77 x105 &3,87@90 %90
B 20/60  +0.25-0.75 U3.7% - -2.00 0,58
x105 _ LL pozon
m 20/L0 pl-0.25 L, 25 - ~1.25-0.25 -
1/13/77 x80 43,75@90 x75
1 20/60  p1-0.25 L&, 00 - -1.75-0.25 -
x50 44, DOEGO x40
R 20,40 +0,25-0,50 i, 62 - -1.50-0.75 -
1/20/77 x70 L&, 37@90 x60
i 20/60  +0,25-0.75 42,87 - -2.00-0.25 =
o P Ly, 00ES0 xQ0
R 20/60  +0,25-0,50 L, 50 4h,79 .24  -1,75-0.50 0.60
1/25/77 x75  U44,37890 4y, 59290, 27 x65
! 20/80  -0,25-0.75 L&3.75 43.97 .19 -2.25 0.60
_.i;ﬂ"'_. HyL et Loy, 17290, _ZL




VISUAL ACUITY

patient: A.A, UNAIDZD VISUAL ACUITY
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=\ "." .II \ N
20/70 A\ f; \

N | \
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DATE



46.00 subject: A.A. KERATOMETER READINGS
45, 50 horizontal meridian
0o - B JEKFEHHH vertical meridian — — — —
= e — e
245.00 M SmM _“./ -_H__q\ %
Z:J I ——— —_— e - \ ]
=R e
>444 50 N e R ffgﬁH:
& L - e T
B 44,00 right eye ; Wl /;
= . i
2 : =
<43, 50 F
B
=]
43,00
42,50
. sy Oct - Nov a Dec ﬁ3;;- e Fedb
DI ’ DATE S
L&, 00 1
45,50
2]
S 45,00 = )
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o4 TABQG e — 1)
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£ 44.00 left eye : "“"*«-__ e i
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<3
o
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42,50
e Jan 1979 Feb
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REFRACTIVE ERROR

REFRACTIVE ERROR

~3.00
~2.50
-2,00
-1.50
~-1.00
-0.50
P

+0, 50

-2, 50
-2.00
-1.50
-1.00

-0.50

+0., 50

patient: A.A. UNAIDED SUSJECTIVE REFRACTION
ey spherical equivalent
a— e =
-I-'-'-'-'- "
._'_'_,_;-F" -
right eye
Oct Nov Dec Jan Feb
1976 DATE 1977
A —
ot TRl i
- T — __"“-m,q______—-—"_
o -—____h'l'"_f L f____.u
left eye
Feb

1976 Oct Nov — Dec Jan197?



Patient: A.A. Date: 10/28/76

NOTES | ==
Unaided V.A.: OD 20/200, 0S 20/200
41
APEX oD 1, Mmmats.g . os 1, Mmatzysg
Al
TEMPORAL SUPERIOR TEMPORAL SUPERIOR
7,002 +
Y X
6 0001 +.‘1'- '.001 + “.\-n'-':l-;l '\'-{'Ub
5 081 K +\-_-:-u'.r -, 002
"'.
i LGT Y ;\"x -.003
3 awl] llk'lll l1' "-001
2 001 & + L
\ \ \
1 001 % L001 ) \
REFERENCE CORNEA II REFERENCE CORNEA REFERENCE CORNEA |_ REFERENCE CORNEA
CORVE . H0e44 45,44 \ Ly .56 44,55 A4.u4 44,84 \ 44,55 44,55
FACTOR,, 25 .27 25 .10 25 .2l 25 .11
+ x + *
ECC .50 .52 s I .50 .45 .50 B3
READ i
ANGLE 44 _ ! 90 | . ( _ 60 ||
Z IIII II “'
]
" 301 001 # +
2 / / "II
U1 M f + k=001
/ ! j
II | ') [
8 001 j A o=.001 001 # Fo=a002
4 A w =.004 L0062 ./; -, 004
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5 001 A x /=009 004 /4 v/ =006
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NOTES

APEX

Patient: A.A.

E.E.Kl

RLADOUT

Date: 12/9/76

Unaided V.A.:

41

0D 20/100, 0S

20/100
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SHAPE
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*
002
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F.E.X. READOUT
Patient: A.A. Date: 1/25/77
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Patient Summary

A.B,, a 23 year o0ld female in her first year of optometry
school., She is bothered daily with a persistent sinus problem
taking decongestants for relief, She is a first time contact
lens patient., Her fit was right eye Tabb method and 0S NGM
method, Her original findings were as follows: unaided VA
20/80 OD and-20/70 0S, unaided subjective refraction OD -2.00
sphere and O0S ~l.50‘Sphere. keratometer readings OD 41,25/41.75
@90 and 0OS 4l.25/42,50@90, After approximately one month her
unaided VA improved to 20/50 OD and 0S, refraction OD -1,50-0.50
x130 and OS -l.00-0.753h5 and k's 41.25/41,50@90 and 0S
41,75/42.50@90, At this point we decided to take her lenses
away due to a persistent #2 edema due to her sinus problems.
Further action with contact lenses will be continued when her

sinus problems are lessened or gone.



A.B. Female Age 22 Optometry Student

Date Corneal Yearing liethod Rase  TFowexr

I0P Edema Centering Stalining
Ultra- Tinme Curve and
yound L Movement

R - - . =15 - B .
9/16/76 0

L - - - = 15 = = =

R = - - = = = -
9/22/76 0

L - - - Z - _ - -

9?'» - = - = 5 - o =
9/30/76 0

L - - - - 16 - - -

R 0.574 - - - = = - -
10/28/76 0

L 0.550 - - - = - - -

R - Tabb  41.00 -2.12 13.5 1  C3-L none
11/11/76 6 0.5mm slow

1 = G 41.25 -1.25 13.5 1 C3-4 none

0, “mm_slow

R - - 1 C3-4 none
11/23/76 6 " " " 0.5mm slow

L - - il C3-4 none

0.5mm_slow_ L

R = 3L5 W C3~-4T JPA#L
12/2/76 10 " : " 0.5mm slow

L - 13 2 C2-4T CHL

IR _.'::.':'_'. ;Sl_OlJ_ s

R - - 2 C3=4T F3
12/9/76~ 10 u " i 0.5mm slow

L -

- 2 C2-UT CH#L
1. 5%mm slow




Date

A.B. Female Age 22 Optometry Student

Unaided Subjective Keratwieter Central PEK

i e ———
i A A -

Subjective Corneal
VA Over-. Readings and Refractlve Pachometry
Refractlion: .- Shane Factor Error
20/80 - 41,12 - - -
9/16/76 41, 87@%0
20/70 - 41,25 - - -
42, 502320
- - 41.00 - - -
9/22/76 L4, 50280
- - 10,87 " _ -
42,12280
20/ a0 - 4,12 - & =
9/30/76 41.75290
20/70 - L1.25 - - -
L2, SEGS
- - 41.2% 4119 27 - 0.49
10/28/76 41, 87@90 L], 69390, 23
- - 41.37 Ly, b7 <28 - 0.48
) - 42, 35558 42, 363105, 23
20,440 pl-0.25 W, 75 - -2.25-0.25 0.49
127 wiwe %89 42, 50290 x15
20/70  +0.25-0.25 M41.75 - -2.25-0,50 0,43
%80 2. 75800 %25
11/23/76
| 20750 +0,50-0.25 42.00 - ~1.75-1.25 .50
12/2/76 x108  L42,00@90 x150
20/50  +0.,50-0,50 &a.2% - -2,00-1.25 0.56
%613 43. 00890 _ R
20/ 50 - 41,25 L1.26 .4 -1,50-0,50 0.54
12/9/76 1. 50290 b1, BG290.35 x130
20/60 - 11,75 41,97 .33 -1.00-0.75 0.52
L2, 50890 2. 109 . %45
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Patient Summary

D.B., a 21 year old female secretary was a first time con-
tact lens wearer. She had three weeks of visual training in
April of 1975 at Pacific's clinic for myopia control. Conclu-
sions at the end of the sessions were that no significant change
in her unaided VA or refractive error could be substantiated.

We fit her with an MGM lens on the right eye and a Tabb lens

on her left, Her original findings are as follows: wunaided VA
20/60 CD and 0S, unaided subjective refraction 0D -1,25 sphere
and 0S =~1.25 sphere, keratometer readings 0D 46,50/45,50@90 and
0S 46,50/45,12@90, After 1 month of wear her VA improved to
20/15 OD and CS., She was then given new lenses with 0.75 D

less (~). After one month her VA gradually decreased to 20/30
OD and 0S, At this point we gave back her original lenses,
Within three weeks her VA improved to 20/20 OD and OS where she
presently stands, Her unaided subjective refraction s 10D -=045187

sphere and 0S -0,62 sphere, keratometer readings OD 45, 37/44,87@90
and OS 45,50/45,00@90,



D.B. Female Age 21 Secretary

Date Corneal Wearing Method TErse Power JOP Edema Centering Staining
Ultra- Time Curve and
Sound Movement
B - " - - 14 - -
9/21/76 0
L - - - - 14 - -
R - = - - 13 - I
9/28/76 0
L - H - - 13 = o
7 = D T
9/30/76 0
L - - - - 14 - -
R T e LN EST alnnb Ll C3-4T TP
11/11/76 14 lmn slow FB
L - Tabb 45,00 =-1,25 13. C3~-LT FB
AL : i 1. 5mm slow
H - 13 C2-4T JP#1
11/18/76 e " v 2 linm slow G
L - 13 CR-4T C#L
_ 1l,5mm fast B
R - MGM u5.25 -0.50 12 C2-3N C#2
12/2/76 14 0.5 slow
L - Tabb h5.,25 =0.50 14 C2-3T CH2
lmn slow
R 0 12 [+ none
12/9/76 14 " " " 1mm slow
L 0.624 14 C3T none
e 1. 5mm slow
R - 16 C3-UT JP#1
12/16/76 14 " ¢ " 0.5mm slow
2 B 4 C3-4T JP#1
lmm slow
R - MGM 45,25 =1.25 13 C2-4T JP#1.
1/5/77 1L lmm slow
L - Tabb 45,00 -1.25 14 C2-4T JPH#L
Imm slow
R = = C3-4 JPAL
1/12/77 14 " " . 1mm slow
i ~ - C3-4T JP#1
lmm slow
R ™= - Cl-5x none
1/20/77 14 " " " 3mm fast
ik - - cl-4 JP#1
2nm fast
R 0.617 13 C1-4 none
1/25/77 b i . . 2mm fast
L 0.604 13 Cl-lm none

2uwm Tast

ey e r—

e e T



D.B. Female Age 21 Secretary

Date Unaided Subjective Keratcmeter Central PEK  Subjective Corneal

-——

o e o v,

VA Over- Readings - and Refractive Pachometry
Refraction Jnape Factor Exrror
: 20/60 - ho.50 - © =1.25 -
9/21/76 L£.50290
20/60 - 45.12 - ~1.25 -
L, SOEGD
20,/60 - 45,62 o -1.25 -
9/28/76 6. 12890
20/60 - 45,50 - -1.25 -
h 1 REal
20/60 - 4s5. 50 .01 -1.25 0. 56
9/30/76 L3, 00290 Ej @11) 11
20/60 - 5 79 n1 -1.25 0.56
_, 12890 . 783100,
2030 p1-0.50 45, B7 - -1,00-0.75 0.60
11/11/76 %90 L5,75290 x85
20/25  pl LE, 50 - =1,25-0.25 0,60
_ T#00340 - X105
28,20 +0,50-0,50 =5,35 - -0.25-0.50 1,50
11/18/76 x85 . 45,50290 %85
20/20  +0.75-0.75 &5.00 - ~0.25-0.50 0.58
_x100___ 15,00290 x1.0%
20/13  +0.75-0.75 L5.25 - p1-0.25 0.54
12/2/76 x68  145,12290 x70
20/15  +1.00-1.,00 £5,00 - +0, 50-1.00 0.60
x110 45, G0EG0 x115
20415 ~0,25-0,50 Lg,12 45,00 -.10 -0.25 0.56
12/9/76 x95  §5,25890 5. 97395 0%
20/15 pl-0,25 45,00 5, 36 -, 07 =01, 50 0.56
*%80 e, ?‘3-@“,10 4§56, 13E100-,07
20/25  pl-0.50 45, 50 - -1.25 0.56
12/16/76 %90 5, 50290
20/20 -0.25 b5,12 - -0.75 0.56
_:+ :; ] -':' E _l'_ "
20/30  -0.50-0.50 L3.37 = =0.75-0.25 0.50
1/5/77 x90  45.50@90 x85
20/30 -0.2 45,12 - ~1.00 i
/3 5 I 1 0.54
20730 +0.75-0.25 H&5.25 o -0. 50 -
1/12/77 x75  15,37@90
20/15  +1,00-0.50 45,00 - pl -
i ‘%105 LS5, FERGD
20,30 +0,50-0.50 45,00 - -0.75-0.25 -
1/20/77 x90  45,50290 %90
20/20  +0,75-0.37 45,00 - ~0.25 -
x80B3, 57590
R 20/20 - b4, A7 45,50 .14 -0.75-0.50 0.60
1/25/77 L5.37@90 .02390.13 x95
20/20 - L5, 00 45.63 .31 -0.50-0.75 0.52
&5, SO0 L6 610, GO x60
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F.E.K. READOUT

Fatient: D.B. Date: 9/30/76
NOTES
Unaided V.A.: QD 20/60, 0S 20/60
41
APEX ;2 oD U mfﬁﬂtc,l_:!i . oS 0, Mm athU
TEMPORAL SUPERIOR TEMPORAL SUPERIOR
7
6 + - . U \) “3 + e 0 07
5 +5% =, 004 #4 =,004
- \-.ooa \ * =.001 1
: i | \
\ L001 "g\ -. ‘\x
: \ \
\ \ \
1 'i‘ t ¥
1 |
REFERENCE CORNEA \‘ REFERENCE CORNEA I|I REFERENCE CORNEA I| REFERENCE SRR \
) . . e . e s | s
CoRve ;, 45-91 45.91 45,51 46,51 45,79 45,79 45,78 46,78
PACTOR, 25 .11 25 .18 25 .10 25 .41
+ * it *
ECC ,_ 50 W35 .50 .42 50 32 50 .64
READ
ANGLE 4 - I||I - |I =¥ f — |J
III II
i } F ;
.'I I|II Illl III
2 * & + L001
|II :II III
3 Fo=a001 fo=a001 002 4
4 _j; - Y02 f’i -, 002 .nw/*
5 of - 008 wf -.005 <010 / ®
2 i+ T e uU? / + /
7
NASAL INFERIOR NASAL INFERIOR




F.E.K. READCUT

rPatient: D.B. Date: 12/9/76

NOTES

SHAPE FACTUK LOw QOF 0DV OSH O3V CENTERING MAY BE DIFFICULT

Unaided V.A.: 0D 20/15, 0S 20/15

41

APEX oD 0 mm at - 0 g 0s 0 mm at’ 0
od )
TEMPORAL SUPERIOR TEMPORAL SUPERIOR
! + =,001 + =.009
41 '\‘. "-.I‘~
6 by
L003 N+ .\-.ooa
> L0048 Nt L008 N\ * .002 % 015 X
¢ .OOQE + 009 * .DE;\ * 012 *
’ 004 4 L0088 Y x 004 |\ + 009 |
\ |
? 003 1“ 008 Itl".* 003 | + 007 \‘\t
\ | i
: o2 LO03 |\ n LO02 e L005 | x
! 1
1
REFERENCE CORNEA III REFERLCNCE CORNEA IlI REFERCNCE CORNEA III REFERENCE CORNEA
CENT
‘GURVE ,, 45.91 45,40 | 46,51 45,97 45,79 45.36 46,78 46,13 !
SHAPE
FACTOR ,, .25 LG4 25 -,10 25 =,03 25 -.07
& * + K
L gy 4530 50 -3 50 -,16 50 -,26
READ ° _ f . | |
ANGLE ¢ =5 | . I —40 , B J
f { | f
| | | |
1 002 J+ 003 [ % 002 o .uua){ .
° 003/ + 005 [ L0035 [ 4 .ucnf;
/ f f
3 .u-:ﬁff + L0085 * 008 [ + ,n-:-?Jf *
£ LOEaES + f; ,U&Ef{ « D02 *

i
/ + =002 -.007
6 /.'ijl}i-" * / ".015 /-0007 & -..11

NASAL INFERIOR NASAL INFERIOR
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Patient Summary

B.M,, a 25 year o0ld male carpenter, had been an unsuccessful
hard contact lens wearer approximately four years before entering
our study. He was fit with OD Tabb method and OS NGM method.

His original findings are as follows: unaided VA 20/100 OD and
20/200 0S, unaided subjective refraction OD -2,00 sphere and 0S
-2.75 sphere, keratometer readings PD 43.62/44,25@90 and 0S
Uh,37/84,37@90, After one week of contact lens wear his left
eye VA improved to 20/100 and his right eye remained at 20/100,
Here he remained fairly stable for two months, all the time we
were making modifications on his lenses to flatten his corneas,
At this point the lenses were modified with tape on a 12mm
diameter tool .3 mm wide periphereal curve. His unaided VA

two weeks later improved to 20/50 OD and 03. His unaided sub-
jective refraction is now OD ~1,62 sphere and 0S -1.12 sphere,

keratometer readings OD 44,00/43,75%90 and 0S 44,12/44,12@90,



B.M. Male Age 25 Carpenter

Inm slow

Date Corneal Wearing Method Base Power IOP Edema Centering Staining
Ultra=- Time Curve and
Sound Movement
o K = = = 13 = = =
9/21/76
- - - - - K, - = =
. ' W = - - . 18 - i -
9/30/76
N - - - - 15 - & -
= Tabb 43,87 =1.62 14 0 C3-=4 none
11/11/76 11 1lmm slow
- MGH hh,25 =2,25 13.5 O 0c3-4 none
Imm fast
- 15 0 C3-4 none
11/18/76 1L L i 0 lmm slow
- 14 1 C3-4 none
- Li 0 C2.5-3.5 JP#1
12/2/76 14 " i Linm s1low FBC
= 15 1 C2.5~4N FBC
1.5mm slow
= L8 0 C3-4.5 FBC
12/16/76 14 L " " 1.5mm slow
- 13 0 €2.5-3.5 FBC
1.5en slow
0.580 11 0  C2.5-4.0 JPH#L
1/5/77 14 " . i’ 1.5mm slow
0.553 15 0 C3-4 JPH1
Imm slow
- - i C3-4 none
1/13/77 14 " n 1 1mm slow
- - i b JP#1
Imm slow
: = 11 i £2.5-3.5 JP#1
1/20/77 14 . 2 " lmm slow
= 11 1 C2.5-3.5 JP#1
1lmm slow
[ 14 1 C2.5-3.5 none
1/25/77 14 o i " Imm slow
0.548 14 i C2.5=3.5 none

oy EE————E T

o e T T



B.M. Male Age 25 Carpenter

Date Unaided Subjective Keratvaeter Central PEX  Subjective Corneal
VA Over- Readings and Refractive Pachometry
Refractlon Shape Factor Ecrox
R - 43, ha - -2.00-0.25 -
9/21/76 L, 25290 x180
L 20/200 - by, 37 - -2.75 -
Ly AFEa N
i 20/100 - 53,62 416 .1 . -1,75-0.25 -
9/30/76 L, COE90 4L, 8525.31 x180
L 20/200 - by, 37 44,80 .08 -2,50 -
I 7360 45,132170,24
T 20,100  +0.25 4L, 00 - -2,25=0.75 0.52
11/11/76 45, 00290 x180
L 20/100  +0.25 Ly, 50 - ~2,50-0,50 0.48
Ly 522300 %155
R 20/100  +0.37 L4 .12 - -2.00 0.50
11/18/76 L4 ,37@50
L 20/100  +0.25 I, 47 - ~2.00-0.25 0.48
. L, giyaan %90
R 20/100  +0,25-0.25 43,47 - -1.50-0.25 0.54
12/2/76 x75  bB4.37@90 x98 -
it 20/100  +0.25 Ly, 50 - -2.00-0.25 0.58
Ly, 505 _x105
R ‘ 0/100  +40,50-0.50 44,12 B,10 0 -,09  ~1.75-0,50 0.48
12/16/76 x90  4k,37@90 L. 62@95,07 x30
L 20/100  +0,50-0,50 ‘50 44,80 .06  ~2,50-0.50 .0.52
%55 44y, 80200 b5 1RR0, 22 x5
R 20/80  +0.50 44,00 - -1.75 0.52
1/5/77 I, 50290
I 20/100  pl e, 25 - -2.25 0.52
L, 37250
R 20/80  +0,25-0.25 U44.12 - -1.75 0.52
1/13/77 x90  Lh,37290
L 20/80  +0.25 L, 12 - -1.00-0.25 0.52
oo, o Rsan xA0__
R 2080 +0,50-0.25 4k, 00 - -1,50-0.25 0,54
1/20/77 x90 B, 12290 x75
L 20/50  +0.50 43,87 4 -1.75-0.25 0,54
- Liv, 37290 x€0
i 20/50  +0.25-0.50 WL.75 43,81 - .27 -1.25-1.00 0,54
1/25/77 x90 L4y, 00290 Lly, 46290,13 x60
L 20/80  +0.25-0.25 ik, 12 L 37 .22 -1.25-1.25 0.52
%75 L4,12290 44,40290, 05 %60
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Patient: B.M. Date: 9/30/76 |
- i | e ———————————_ _——— ‘
NOTES [ 1akkcuLar CoRNEA - HEADINES GIFFICULT
Unaided V.&.: 0D20/100, 0S 20/200
A1 — — — —_— e —_— — | ——— e —
APEX ob g, ™mm ata 45 oS 1 mm atz g
TEMPORAL SUPERIOR TEMPORAL SUPERIOR
U + =001
6 \.ll..l\-nL'UF * -.OO:) +\\\-\-.i.l1l] ;\\ ".007
S =001 *X -,003 +h =006 *h = U3
4 i'l, -.001 W o =.001 -r'.IIII -,003% H‘\
\
3 y \ b -.001 002 'y
! \\
2 L0014 001 % & STER
. \
! <001 001 H | 001 %
REFERENCE CORNEA II|I REFERENCE CORNEA Ill REFERENCE CORNEA II REFERENCE CORNEA \
CORVE ,, 44.16 ds.io 44,85 44,85 44,50 44,50 45.13 45.13
FACTOR ,, 25 .51 25 .10 25 .24 25 08
+ * + *
ECC . .50 .35 .50 « 32 50 Q4B 50 .28
READ
ANGLE 4 5 I|I i I'I S0 .l —— |
| | | !
! 01 001 . 001
|'|I |||I
i Oul UL 001 # D2
/ / / f
s 002 # ﬁ .uuazﬁ .002 f
| f
i
4 Jo0s/ # e o=, 002 .ugif k =,001
5 SOuE S+ x/ =,0U6 LOUE S x/ =.0086
/
8 L0114 + * / =,010 L009 / o+ * -.013
_.l'
7 I
NASAL INFERIOR NASAL IN*FERIOR 5@y



P.E.K. READOUT
Patient: B.M. Date: 12/ 16/76
NOTES | ciamE FACTOR LOW ODV CENTERING MAY BE DIFFICULT
Unaided V.A.: 0D20/100, 0S 20/100
APEX ,, oD g, mmaty.g v 0s 5 mmatsge
oo (®)
TEMPORAL SUPERIOR TEMPORAL SUPERIOR
7
\ : i
6 + K_nj-: \\-.001 .009 *
b
2 +\ =4 005 « =004 ¥ L0028 N #
£ \'1;' -.002 x‘-,r -.001 .ﬂ-{al\\y LOOT N #
\ "-, \
’ ¥ =.001 ¥ 002 005 | %
i i '.I
2 ”ﬁ - 001 . L001 L0048 Hw
\ \ \
‘ ¥ 001 ¥ LG02 ‘R
REFERENCE CORNEA | HFFIHI-F!!.'.L'.—- CORNEA Ill REFERENCE CORNEA III REFERENCE CORNEA |
CURVE ,, 44.16 44,10 | 44,85 44,62 | 44.80 44,54 | 45,13 44,65
FACTOR, 25 .07 25 =09 25 .22 25 06
+ L *
Ecc . 50 26 0. 50 47 50,25
READ 3 i
ANGLE 4 - f f 170 | St |
|I I|I | |I
1 !."L Jx 001 f RTE "I-
/ [
: f* fe =,001 001 f+ .L-Mf-“*
f i
i [+ 4," -.003 003 I,."Ilﬂr _I:-‘--"-'ajl,' *
| | j
s [+ =.n02 Y -.007 .oos/+ 003 / »
; / x / o=.015 .oog}_;r + & =.001
6 / * /-oaa 011/ /'006
J = - }.’ .
7
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r.2.K. READOUT

\ e
Patient: B.M. Date: 1/25/77
NOTES [~ = ST -
IRREGULAR Clwivint = Foabtlebd OIFFICULLY
SHAaPE FACTu~ LU URY CEPTERIMG mAY BE DIFFICULY
Unaided V.A.: OD 20/50, 05 20/80
&1
APEX . oD W mm al{. 3y os . mm atl.:, -
F i
I:z.-' rl:ﬂ‘ll{ﬁ,irj
TEMPORAL. SUPERIOR TEMPORAL SUPERIOR
TS + + - 430
. .
6 l\" l"-. o
.013 + hY + R 1) T
5 : .y o
i::l1'l ¥ « VB 1{' + "'.015 nh":rfl
4 3 )
QO(I7 lll,-" .L’nb \" % "0007 0573
.'II I'| \ i
8 00 005 \# AN L3680
\ \ A i
2 - - \ |1 i ) " E
« g +'-. 004 e % =-,00e L ZAD \\
1 ! \ \ ;
«NUT 4 L0002 % + ~,001 w Ll
II 1
HEFCRENCE ~ CORNEA \ . REFERENCE ~ CORNEA II REFERCHMCE  CORNEA I||I 2{[{FEREI‘;JCE CORNEA \
CENT ) 5 ) LS
CURVE ,, 4f.1& d5,.861 qy . 85 sa,46 44._8_-‘.!_ i, 27 BOTU8 44.40 |
SHAPE b
FACTOR ,, 25 .e7 25 .13 25 o2 25 LB
ny . . N .
.92 .36 o 7 21
READ |
ANGLE 44 = II o | Lre ' P J’
I|I 'I II
! Ll 4 R £ =001 L1218
i / !
f / |
& 002 [+ L03 § =002 L2282
| 'u' |
3 ! : f =
2 SOLU Il."* L I,-'II" $ = D7 a ST III."
p /
o -l"llll"" ll|'-1-/ +/-QUGS .ll_'l‘l-l-"/
' _.I'
5 ..‘.;"ﬁ lll._l'r+ a._."r —‘Ucf.i -|||.I'I-I-'|_||"-.|I .,-.?-_'lr-l
6 sUlO/"' “l‘llvrf"-l)il + I-l||-'!._"l = "IL‘
! * =, 018 . 1lu
NASAL INFERIOR NASAL INFERIOR




Patient Summary

D.M., a 23 year old male in his first year of optometry
school was a firgt time contact lens wearer. He was fit with
right eye Tabb method and left eye MGM method. His original
findings are as follows: unaided VA 20/50 0D and 0S, unaided
sub jective refraction OD -1,25-0,50x165 and 0S -1,25-0,50x165,
keratometer readings OD 43,62/44,62@90 and 0S 44,b00/44,50@90,
He showed an initial decrease in VA to 20/100 0OS and 20/80 OD
two days after his lenses were dispensed. Approximately one
week later his VA returned to 20/50 OD and 0S., After 4 weeks
his acuity improved to 20/30 0D and 0S, then after 8 weeks
improved further to 20720 0D and 0S. At this point his unaided
sub jective refraction is PD and 0S -0.62 sphere and keratometer

readings OD 43,50/44,00@90 and OS 43,75/44,00@90,



D.M. Male Age 23 Uptometry Student

Date Corneal Wearing HMethod I-se  Power I0P Edema -Uentering Staining
Ultra-~ Time Lurva and
Sound Movement
R - - - - - 14 - - -
9/16/76
L - - - - - 14 - - -
R - - - - - 13 -
9/23/76
L - - - - = 14 - - -
R 0.559 - - - - - - - -
10/28/76
L 0.550 - - - - - - - -
R - Tabb  42.87 -0.87 12 - 'C3-3.5 none
11/11/76 10 0.5mm slow
T - MGM 43,37 -0.75 13 1 €3-3.5 none
B o T O.5nm_fast i
R - I, 5 pls G3-4 JPH#L
11/18/76 14 4 i " 1lmm slow
L - RIS il C3-47 JPi#
Imm slow
R = 13 0 C3-4T none
12/2/76 PR " 4 " 1.5um slow
L - 12 1 C3-4T JP#1
) e 1.5mn _slow C#1
R 0.574 MGM HZ.87 =075 13 0 C3-L T
12/9/76 14
L 0. 570 Tabb 43,50 ~0.75 12 1 C3-47 JP#1
_ 1l.5nm slow
R - 12 1 C3-4 JPH#1
12/14/76 14 i " B lmm slow
L - 13 1 Cc2-3 JP#1
L - . 1mm slow
R - Tabb 42,87 -0.87 10 1 C3-4T SPi#l
1/5/77 14 1 mn slow
L - Tabb 43,50 -0.75 11 1 C3-2 JP#1
Imm slow g,
R - - i - none
1/13/7? 14 " T 1"
L - o - none
R . e 12 ¥ C3-GT none
1/20/77 14 IF " "
L - 13 il C3~-4T none
1mm slow
R 0.593 10 C3-41 none
1/25/?7 14 " " "
s 0.565 11 A8 C3-4T none




D.M. Male Age 23 Optometry Student

Date Unaided Subjective Keratcmeter Central PEK  Subjective Corneal
VA Over Read ings and Refractive Pachometry
Refraction Shape lactor Error
R 20/ 50 - 43, 37 - * -1.,00-0.75 -
9/16/76 b, 37830 x170
L 20/50 - 43.75 - -1.00-~0.75 -
Lh, 0850 x16:5
R 20/ 50 % 3,62 - -1,25-0.50 -
9/23/76 L, 62290 x165
it 20/50 - 44,00 - ~1.25-0.50 -
L1y, =050 x165
R 30/50 ~ EPET; U300 537 - L7
10/28/76 L, 3773 4y, 31295.39
L 20/50 - L1, 75 4,00 L2 - 6
Ly, SGERG ilt, 18895, 32
B 20/60 +0,25 i3, Ry < -1.25-0.50 .62
11/11/76 44y, 25290 x165
i 20/60  pi b4, 25 - ~1,50-0.25 .62
LI, G200 x175
R 20760 pl 9,2 = -1.25 .53
11/18/76 Ly, 00290
L 20/50 p1-0.25 4, 00 . -1,75 .58
. %30 144, S0E90 :
R 20740 40,25 43,62 - ~L 25200, 25 .52
12/2/76 L4, 00290 x15
L 20/60  p1-0.37 bh,25 - -1.25-0.50 .52
x110 Lk, H7EG0 %135
R 20/30  pl 53,75 B3, 81 .31 <1.25 .52
12/9/76 L, 00290 4y, 71@95.32
I, 20/30  pl Ly, 25 Lbh. 49 27  -1.50 .52
by, 50290 44, 57250.31
R 20,50 pl Ly, 00 - -1.50-0.50 .55
12/14/76 LY, E2390 x180
B 20/30  '=0.25 ¥3,7 - -1.75 .55
Ly 99e0n
R 20/30 pl 13,75 - =0.25-0.50 .5
1/5/77 13.87290 x180
L 20/30 " -0.25 43, 50 - -1.00 .52
I, 12890 i
R 20/30 +0,25 43,68 - -1.50 52
1/13/77 Ly, 00290
L 20/30 -0.50 44,00 - ~1.75 .52
Lh, 25390
R 20420 +0.25 43,50 & -0.50 .52
1/20/77 L, 00290
I 20/25  +0.25 43,7 - -0.25-0.25 .52
. g, Q00 %90
R 20/20 4+0,75-0.25 44,00 43.782 .81  ~-0.50-0.25 .52
1/25/77 x70  L4.50290 LI, 24290, L& xL5
h ¢ 20/20  +0.25 43.75 43.90 .35 -0.75 .52
451 ZEa0 LYy, 5350, 20
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patient: D.M. UNAIDED SUBJECTIVE REFRACTION
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P.E.K. READOUT

Patient: D.M.- Date: 10/28/76
NOTES ['yivisiiat COkNER = READLINGS OLFFICULT
|
Unaided V.A.: OD 20/50, 0S 20/50
i
' APEX oD 1. ™atygg 0s 1, mmatzzg
(8l
TEMPORAL SUPERIOR \x""/l TEMPORAL SUPERIOR
74 =, 021
& + \\-.uu \ U VR
LY
5 i;\ = UiH .¢ﬂ?3\- +RE - iia
\ { \
4 +'l'l| --llrl[:ql -005 'l'* *\III\ --004 -JI:'DE
3 I\\H = o Ol2 LU0l \i -.001 L0061
II' II': i
2 b o=a001 it y ¥
. III'H. ll. '|I I|II
| L] ?
\ | \
REFERENCE CORNEA I REFERENCE CORNEA ‘II REFERENCE CORNEA | REFERENCE CORNEA
CENT 3 e e o [ g ; = Nk ;
SoRve ,, 4340 43.40 | 44.31 44,31 44,00 44.00 44,18 44,18
FACTOR ,, 25«39 25 .57 25 W32 25 .20
+ X * *
ECC .50 « 5% .50 Nt .50 o7 .50, s 45
READ
ANGLE 4 _2 III ,I 180 ' S I
i _I
||I |I lII f
1 1 & it +
f II.' .'I [
2 4 I 601 #
/ f f
3 TR - 02 #
| III.' .II i
4 .L'L*é.'./ + i 2006  + ‘l -, 00¢
i 022 f‘! * 002 / .U16 4 -:/-.ooa
6 . ; ;
Y U 04 % 'rl’f * / -* u U'i_._l
. )
NASAL INFERIOR NASAL INFERIOR



P.E.X. READOUT
Date: 12/9/76

Patient: D.M.

NOTES B A R
Unaided V.A.: OD 20/30, 0S5 20/30
4
APEK oD 1. mmatali - 03 s, mmay32.
(}(v(:é/)
TEMPORAL SUPERIOR TEMPORAL SUPERIOR
7

@ +\. - 01E + \\-.031 \\

; \ _ \
- 1\ =_0NH L0003 ® + Wxx'.[]EE
b
) A -.005 " *\ - 014
3 l'-. Il'l \
| * =.004 W =.001 # =.007 *\ =.004
\ \ \
= t =.002 v -,001 # =,004 ® =004
LY
3 IIIII" -0001 I?I* ".0.1 TL -.002 .QOOE
| 1
REFEAENCE CORNEA ! REFERENCE CORNEA I| HREFERENCC CORNEA | REFERENCE CORNEA I
CENT |
CURVE ,, 43,40 43%,51 ! 4g9.31 44,71 g, 00 44,49 l' 448,18 44,97 '
SHAPE
FACTOR ,, 2% . 32 25 .31 25 .31 25 .27
+ * + %
ECC S0 .57 50,55 50 .54 50 .52
ANGLE ¢ 5 o 180 | .
4 | | [ |
/ "I " /
1 [+ =001 f* =.601 fll+ -, 002 Jr =00
I.I |I |I
? f,r‘ -, U0l e = w02 o =002 W =a005
/ / / /
¢ 001 f+ ¥ =.008 ,-'ﬁ. - 001 x] =.009
f f
! .m‘;u“'l+ *Jf “.010 .una/+ x | =.016
5 _l.-'r * -"Ir -, 014 __a"l’ x -,026
6 ;ff ;ff /
ff * ~.035
: Y

NASAL INFERIOR NASAL INFERIOR



P.£.K. READOUT

Patient: D.il. Date: 1/25/77
HOTES TERFELLAR Cuked = PEALDTGS CIFFICULT
SHAPE FACTUR (VIR .65 HAS KERATOCOMUS SEEYN CONSIDERFD
I Unaided V.A.: OD 20/20, 03 20/20
41
APEX . oD 1, mm at nop os 1, Mmat 2
Hon
TEMPORAL SUPERIOR TEMPORAL 3100
7
h ! l"l\ ."'.,_ ‘h"\-.
6 _:"._" - ¥ k! o - l,-l E' g \"-
\ N \
% \\ b "'-__
. +h o=, 004 \, 't"r. - Ul 1
L N ! \
¥ R T SULE Y L0071 L006 Y
|1 1] § ".I
3 \ \ . \ o
#o=.002 .006 \ % LU Y L0062 i
2 IIII"F -, 001 LO03 I'-Ilir LIRS | “'.1- R
\ | \
1 W =001 Ll e Jout le 001 T
1 1
| |
REFERCHCE ~ CORNEA III HEFERCNCE ~ CORNEA II Rt FERCMCE  CORNEA ! NEtERCNCE  CORNEA 1
CURVE ., £3.40 03.75 | du,31 44,24 64,00 43,90 | GO,18 ad,Gs
SHAPE . N e
FACTOR ,, -25 81 25 4@ .25 ¢35 25 C20
s . . o h
. 90 .59 9= 45
READ . .
ANGLE 4 . ! . ! iro II —e ||
|
| .- | .'
L £+ -, i1 02 LO01 B _u{|f
2 I.-".,. JUDE LU0 .'{' L 001 |.'5'!
Il| I.' I|' i
3 : f / sritl / o
skt 4 f wUUE A o=, 001
/ f / !
4 . I.' _:'I - |Ill ,|rl'll
011 4 Jr o=a001 Luns S e =, L0%
F J I /
']
5 s f + A= 002 .-.'-'Lr.},f + A A
£ /
8 .030// 001 A ff " EH,f’f-.h:_-.
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Patient Summary

K.R., a 17 year old female was a first time contact lens
patient. She was fit with right eye MGM method and left eye
Tabb methéd. Her original findings are as follows: unaided VA
20/50 0D and 20/40 0S, uvnaided subjective refraction OD and 0S
~-1,00 sphere, keratometer readings OD 43.87/44,75290 and 0S
44,12/44,62090, After an initial decrease in acuity she
improved to 20/25 0D and OS in approximately 2 weeks. After
another 3 weeks we gave her new lenses with approximately 0.75 D
less (~). After 3 weeks her unaided acuity decreased to 20/40 OD
and 20/60 0S. At this point we gave back her original lenses.
Within a week she came back to 20/20 0D and 20/15 0S where she
now stands, Her unaided subjective refraction is 0D -0.25 and

0S +0.25, keratometer readings are OD 43,87/43.75@90 and 0S
44,00/43,50@90,



K.R. T'emale Age 17 Student

Date Corneal Wearing Method T3¢  Power IOP Edema Centering Staining
Ultra- Time Curve and
Sound _ ) Movement i
i & & o 5 3 = - i
10/4/76 0
L = - - - - - - -
i I - - - - 18 - - -
10/18/76 0
L - - - = 16 - - -
R 0,583 - - - - = - -
10/28/76 0
L 0.584 - - - - - - -
R = MG L3.62  -1.00 22 T Go-& CH/1
11/11/76 14 0.5 slow
L - Talib 43075 sl.25 19 1 03-4 CHL
L 0.5 slow
R - 22 2 C3-4 JP#1
11/18/76 14 u L . 1.0mn fast
L - 19 il C2-3T JP#L
(. Smn_slow_ .
R - MG 43.62 -0.50 19 0 C2-5 Ci#l
12/2/76 14 1.0mm slow JP#2
L - Tabb 44,00 -0.75 18 1 Cl.5-4 C#1
J 2.0mn_slow JPH#1
R 0,634 18 1 C3~5 none
12/9/76 14 " " " 1.5mm slow
L 0,579 17 1 C3~5 none
e 1,5mm _slow
R = 19 il C2-5 JP#1
12/16/76 14 . " " 1.5mm slow
L - 19 . 1 C2-4 JP#1
1,5nm slow
R - MGHM L3,62 -1.00 20 1 G3=4 none
1/7/77 14 1.0mm slow
i - Tabb 43,75 =1,25 20 1 C3-4 none
o 1.0mn_slow "
R - = T G-l JPIFL
Whlgyie 14 & " . lmm slow
L - - 1 C3-4.5 JP#1
P __1.5mn_slow
R - 18 0 L2~ JPifl
1/20/77 14 " " % 1,5mm slow
L - 18 0 2-3T JP#1
R . 1.0mm_slow
H 0.5R6 19 - C3-4 none
Lfes /a7 14 " " 3 1.0mm slow
L 0.580 17 - C3-4 none
. . . 1,.0mm_slow




K.R. Female Aze 17 Student

Date Unaided Subjective Keratcreter Central PEK  Subjective Corneal
VA ~ Over- Readings and Refractive Pachometry
Reflraction Shapne Tactor Error
R 20/50 - 43,87 - -1.00-0., 25 -
10/4/76 LL, 75284 x125
L 20/40 - Lh.12 - -1.25 -
Wy, B2 850 o
P 30750 - 03 87 - =1..00 -
10/18/76 I,37290
i 20/40 - 4,00 - -1.00 -
.';.':.I N0
R 20/ 50 = 53,67 L 21 - 0. 50
10/28/76 L, 37@90 L4, 84@90,25
L 20/40 < 44,12 W27 12 - 0,54
Wy h2EEg e, RS, 27
H 20/100  +0.50-0.37 L4, 5D - -1,00-0,50 0.58
11/11/76 x83 LL, 50290 %90
L 20/30 +0, 50 L4, 00 - -0.50 .0.58
Ll 75590
R 20/z5  +0.50-0.50 43.87 - -0.25-0,75 0,52
11/18/76 x85. L, 50890 x85 -
i 20/25  +40.25 43,95 - -0.50-0.50 0.56
. 8,289 - 20
R 20/25  +0.50-0.50 3,78 - -0.75-0.25 0.52
12/2/76 x90 LL, 25290 x90
i 20/15  +40.25 43, 50 = p1-0.50 0. 54
Ly, 37390 x10
R 20/30 -0,50-0,50 L&.0d L3,z -.08 pl-1.00 0,54
12/5/76 x85  U44,00@90 L4, 42290-.06  x80
i) 20/40 -0.25 L4, 00 43.69 .06 -0.25-0.25 0.54
- , NS . 1. v .} T %125
R 20/90  +0.25-0.25 44,12 = -1.25 0.50
12/16/76 x120  44,00290
1 20/30 pl-0.25 4k, 00 - -0.75 0.54
x50 B 000 oy =,
R 20,40 +40.75-0,50 Lh.12 - -1.00-0.50 0,54
1/7/77 x90 Ly, 75290 x75
It 20/60  pl-0.25 Ly 12 - ~0.75-0.75  0.54
2 x50 Ll , 35260 X165
R 20/20  +0,75-0,50 43,75 - -0.25-0.50 0.54
1/13/77 x90  L4,00@90 x90
G 20/15  +0,75-0.25 U43.75 - Pl 0.55
%90 Dy FEEan
R a0 el +0.,50-0,25 u43.62 = -0,25-0.50 3
1/20/77 x?75  hh4,25290 'x90
i 20/15  +0.50-0.25 43,29 - pl -
x80 Ll 75ma0
R 20720  40.75-0.75 Wi.7% a5 .5 p1-0.50 0. 54
1/25/77 x90- §3.87290  B4.BL290, 21 %90
L 20/15  +0.75 3. 50 bh,27 .27 40,25 0.56
IR 44,97 12
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Discussion and Observations

Moiré'fringe.

Unfortunately much of the moire’fringe photographs were
unusable due to a variety of technical difficulties so that
data was lost. We still feel changes in the central cornea

area should be investigated.

MGM versus modified Tabb method.

The following pages are tables and graphs showing a com-
parison of the MGM and modified Tabb fitting methods.

Initially we observed greater edema with the MGM lens but
minor modifications corrected this. Generally the NMGM lens
centered better (as would be expected with a larger lens) than
the modified Tabb lens on those individuals which showed a
tendency for the lenses to move temporal.

Both methods we used appear to be equally effective in

producing acuity changes. This may be because they are so
similiar in base curve with the major difference being size,
We also became so accustomed to and preferred the water series
for blending the peripheral curves that we used it on the MGM
lens thus inadvertantly negating any differences in peripheral
curve blends.

One advantage of the Tabb method is that fewer lens changes
are needed as modifications can be done to the existing lens to
achieve the desired effect. This gives the practioner skilled
in modifications better control over the lens parameters. Also,

a large inventory of lenses is not needed as is required with

the MGM fitting technique.
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SUBJECTS WITH THE SAME FITTING METHCD
FOR THE DURATION OF THIS STUDY

o e T s T T i T

(N=3 EYES)
DATE MEAN SUBIT. CHANGE MEAN CHANGE UNAIDED
REFRACT ION 'ROM ORI~ AMOUNT OF  FROM ORT- V.A.
(5PH. EJJTV)  GINAL R.E, CYLINDER GINAL CYL, (20/%)

TABB -1.42 .67 66.7
9/30/76

MGM ~1.67 R 03,7

TABB "2. 25 "-83 075 +'08 5107
11/11/76

MGM =1.79 -.12 g 11 -.08 .7

TABB -1,17 +.25 .36 -.31 L8.3
11/18/76

MGM =1;08 +, 54 33 =09 48,3

TABB -1,87 -.45 RIS -.21 43,3
12/2/76

MGHM ~1.04 +,F7 .12 -, 30 5.7

TABB -c}‘m 4‘.98 lul‘l’ -.23 5117
12/9/76

MGH -7 +1,30 , 0% =, 3 9.3
12/16/76

MGM -1.75 -,08 ) -.05 £1.5

TABB -1,29 +,13 .55 -.12 56,7
1/5/77

MGM -1, 46 +,21 29 -, 13 56,7

TABB )58 +, 84 .50 ~-.17 36.7
1/13/77 )

MGM -, 7] +. 56 A7 -, 25 30

TABB -.62 +,80 .58 -.09 38.3
1/20/77

MGM -1.08 +, 59 5% +,119 33,3

TABB -.75 +.67 .59 ~.08 28.3
1/25/77

MGH -1,04 +.63 ok -.21 40

MEAN CHANGE
TABB +0,293 -0.172

MGM +0, 523 -0.149



SUBJECTS WITH THE SAME FITTING METHOD

FOR THE DURATION OF THIS STUDY

(N=3 EYES)
DATE MEAN CHANGE MEAN CHANGE MEAN CHANGE
HORIZONTAL FROM ORI- VERTICAL FROM ORI~ HORIZONTAL FROM ORI~
K~-READINGS GINAL K's K-READINGS GINAL K's PEK CINAL K's
TABB" L, 37 45,04
9/30/76
MG Ly, &R L=, 00
TABB L4, 50 +,13 45,25 +,21 Wb, 74
11/11/76
MGM _ Wy, 62 +. 0L Ly 08 =z MO IRy, 95
TABB U, 30 -.07 L4, 66 ~.38
11/18/76
MGH Ly, 58 -.08 L4y, 83 =17
TABB L4, 12 -.25 Ly, 58 -.46
12/2/76
MM LAy g0 ~.08 Ldy,62 -, 33
TABB Ly, 50 +,13 L, QL. -.10 Ly, 38 ~.36
12/9/76
MGM by, =2 -.02 Y -_ 18 Ll 50 =, 36
TABB Wi, 45 +,09 Ly, 71 -.33
12/16/76
e Le, D4 + . 4h i, 67 -.17
TABB L4, 43 +,04 L4, 96 -.08
1/5/77
MGH Lh, &5 0.0 4, 87 -.13
TABB . LL, 29 -.08 Ly, 79 -.25
1 A3/77
MGH L 37 ~.21 i, Bl -, 146
TABB Ly, 08 -.29 LL 66 ~.38
1/20/77
MGM Wi, 16 =, 107 Lly i -, 20
TABB 44,08 -.29 L4, 67 -.37 Lh, 57 -.17
1/25/77
MGHM Ly, 24 -, 3l bl L5 -, 55 Wy, 67 -.28
MEAN CHANGE
TABB -0.066 ~0,238
MGM ~0,072

-0.,303



SUBJECTS WITH THE SAME FITTING METHOD
FOR THE DURATION OF THIS STUDY

(N=3 EYES)
DATE MEAN CHANGE MEAN CORNEAL MEAN CORNEAL
VERTICAL FROM ORI~ THICKNESS THICKNESS
FEE GINAL K's { PACHOMETRY ) { ULTRASOUND )
TABB .530 . 570
9/30/76
MGM 30 LG8
TABB 45,53 .567
11/11/76
MGM Le ho 5573
TABB , 547
11/18/76
MGM + 973
TABB .573
12/2/76
MGM . 533
TABB 45,16 -0.38 . 550 . 594
12/9/76 ‘
MGM Wiy, 70 -0.81 . 550 602
TABB .527
12/16/76
MGM . 540
TABB .533
V577
M . 533
TABB <535
a3/
MGM .50
TABB . 540
L2077
MGM . 540
TABB 45,35 -0.18 . 527
1L/ o
MGM Lg, 0l =45 + 553
TABB . 58
3/9/77
MCGM

. 580
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The Mean Findings of Subjects with the Same
Fitting Method for the Duration of this Study

--_ Average Average Average Average Average Average Average
Horizontal Vertical Amount of Refractive Central Corneal Corneal
K-Readings K-Readings Cylinder Error Corneal Curvature Thickness Thickness

. {Sphere Equivalent) {(PEK] [ Fachomatry ) (U1trasound )

DATE MGH TAB3  MGM TABB  MGM TAB MGM TABB MGM TABB MGM TABB MGM TABB

9/30/76 44,58 44,37 L4500 45,04 42 . 67 -1.67 -1.42 ek, G5 ha, 74 .530 .,530 .565 .570
45.49290  45.53290

After one week of contact lens wear:

11/11/76 L4,62 L4, 50 44,96 45,25 34 .75  =1.79  =2.25 - - 558 4567 - -

11/18/76 44,50 44,30 LL.83 44,66 .33 .36 -1,08 -1.17 - - 583 <547 - -

12/2/76  L4,50 44,12 LL4 62 A4,58 |12 L6 -1.04 -1,87 - - .533  ,573 - -

12/9/76 44,56 44,50 44,62 44,94 06 A4 - 37 - L L €7 Ly, 38 .550  .550 602,594
45,17890 b5.13@90

12/16/76 45,04 L4, 46 LL4 67 L4711 37 85 -1.75 -1.17 - - L5040 .527 - -

1/5/77  L4.58 LL.L] 44,87 Wh96 .29 .55  ~1.46  =1,29 - - wog 8583 - =

1/13/77 4,37 L4,29 4b 5L 4L4,79 |17 .50 - .71 - .58 - - 530 .535 - -

1/20/77 44,16 LL,08 44,71 4L, 66 .55 .58  =1.08 - ,62 - - .540  .540 - -

1/25/77 b4.24 44,08 L4, L5 wL 67 .21 .59 -1.04 - .75 7 = w3953 527 - -
iJJ . _!':-'_\,‘ I'J—"I-, ;r:

3/9/77 - - - - - - - - L45,04290  45,35290 - - .58% 580




The Ocular Changes Occuring in A,A, ¥Who
Switched Fitting Methods Midway into the Project

Horizontal Vertical Amount of Refractive Central Corneal Corneal
K-Readings K-Readings Corneal Error Corneal Curvature Thickness Thickness
Cylinder (Sphere Ejuivalent) LPEK] {Pachozetry) {1 traaound )
DATE MGM TABB  MGHM TABB  FGM TABB MGM TABB MGM TABB MGM TABR MGM TABB
9/30/76  45.18 44,62 uh, 62 L4, 25 56 i -2.62 -3.00 45, 4y Loy, 8l .54 .55 647 639
4h,86@30 L4, 55860
11/11/76 45.50 44,87 45,00 44,75 .50 Az -3.12 -3.12 - - .54 .Sl - =
11/23/76 45,12 44,37 44,87 44,50 .25 A2 -2.62 -2.75 - - ©99 «58 . =
12/2/76 44,75 44,00 44,12 44,25 37 .25 =1.87 =2.12 - - .58 .58 - -
12/9/76 44,50 L4,50 44,00 44,12 .50 B -2.12 -2.37 Ly, of o .58 .58 681 682
.52@90 44 ,32290
Switch TABB  MGM TABB 2 TABB  MGM TARB MGM TABB MGM TABB  MGM TABB  MGHM
12/16/76 bL4,50 44,12 L4,37 44,37 |12 .25 -1.37 -2.25 = = . 56 58 - -
s/ 5170 L, 37 43,75 43,87 4L, 00 ,50 W25 =1,12 -2.00 - - .56 .58 = -
1/13/77 44,25 L4,00 43,75 84,00 ,50 O -1,37  -1.87 - - o " - .
1/20/77 bL4,62 43,87 44,37 LL,00 .25 ol P -1.87 -2.12 - - - - - -
Switch MGM MGM MGM MGM MGH MGM MGM MGM MGM MGM MGM MGM MGM MGH
1/25/77 44,50 43,75 44,37 44,00 ,12 .25 ~2,00 -2.25 - - .60 .60 - -
44,77 343,97
3/9/77 - - - - - - - - 44, 55290  44,17@90 - - 663 .655
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The Ocular Changes Occuring in D.M. ¥ho
Switched Fitting Methods Midway into the Project

Horizontal Vertical Amount of Refractive Central Corneal Corneal
K-Readings K-Readings Corneal Error Corneal Curvature Thickness Thickness
Dylinder (Sphera Hqulvalent}! [(FEX) (Pachometry) {(Ultrasound)
DATE MGM TABB MGHM TABB  MGM TAB3 MGM TABB MGM TABB MGM TAB3 MGHM TABB
9/30/76 43,75 43,50 44,50 L4,50 .75 1.00 -1.37 -1.37 44, 00 L6 L7 .550 . 559
44, 31295
11/11/76  B4,25 43.87 ULh,62 Lh.25 .37 .37 -1.62 -1,37 - - .62 .62 - -
11/18/76 44,00 43,25 L4,50 44,00 .50 .75 -1.75 ~1.25 - - .58 =B - -
12/2/76  L4,25 43,62 44,87 LL,00 62 7 -1.50 -1.37 - - .52 .52 - -
Switch TA3B MGM TARB MGM TABB MGH TABB MGHM TABB MGHM TABB  MGM TABR MGH
12/9/76  4h4.25 43,75 L4, 50 44,00 .25 .25 -1.50 -1.25 Iy, b 43, 51 N - .58 .570 574
5. 97290 . 71295
12/14/76 43,75 44,00 44,37 e 62 62 62 -1.75 -1.75 = - 55 .55 - -
Switch -TABB TA33 TAB3 TABB TASB = TABB TABB TAB3 TABB TABB TABB TABB TABB TABB
1/5/77  43.50 43.75 b4,12 43.87 .62 Az ep * - 50 - - .52 i . -
1/13/77 L4,00 43,62 44,25 44,00 .25 74 -1.75 -1.50 - - 7 52
1/20/77 43.75 43,50 44,00 44,00 .25 .50 - .37 - .50 - - 452 .52
1/25/77 43.75 44,00 44,12 44,50 ,37 .50 - .75 - .37 - - .52 .52 - -
43,50 43. 748

3/0/77 - - - - - - - - 44,09290 L4, 24390 - - .565  .593
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Refraction,

Comparing the subjective and objective (retinoscopy)
refractions, the majority of the exams showed both to be equal
+ .25 D. Of the cases in which the difference was greater than
.25 D., there were approximately the same number of cases where
the subjective refraction was more plus as the objective refrac-
tion weing more plus. The resulting differences in the refrac-
tions were the same with contact lenses as without lenses. All

three clinicians were involved with both refractions., Differences

may be due to clinical error.

Hydration.,

Lenses were verified with a lensometer and radiuscope in
each visit for changes in base curve and power. There was no
significant change in power. The base curves, however, flattened
on the average of ,06 mm, with a range from O to 2.0 mm., Modifi~
cations and polishing of the lenses were performed during this
period which may have contributed to the large degree of flat-
tening. One -.7% lens .flattened from 7.67 to 7.87 in two days
upon hydration without any modifications being done on it. Two
lenses did not change. The others flattened maximally in an

average of one and a half months,

Keratometry.

The ratio of K reading change to refractive error change is
tabulated on the following page. Three of the ten eyes showed
a 1:1 ratio., One eye had 0 flattening of the cornea (by kera-

tometry) with a decrease in myopia. Two eyes had a steepening



RATIO OF CHANGE IN K- RATIO OF CHANGE IN K-cyl

READINGS TO CHANGE IN TO CHANGE IN REFRACTIVE
REFRACTIVE ERROR CYLINDER
MGM TABB MGM TABB
DM no change K's 1:1.68 1P,
in K's steepened
BM 1:25 - no change K~cyl decreased
in Kecyl RE cyl increased
KR 1:6.3 1:2 K-cyl decreased no change in

RE cyl increased RE cyl

DB 2., Hielll 1:1 ¥ K-cyl decreased
KRE cyl increased

AA 1:1 1:1 1,76:1 1:4.17

mean of 1:1.6 1:2.4 K-cyl decreased K-cyl decreased

each RE cyl increased RE cyl increased

method

mean of 151,198 The average K-~cyl decreased by .23,

all eyes The average RE cyl increased by
0190

Note-~ values are taken from the start of the program and the end
of the project (9/30/76 and 1/25/77).



indicated by keratometry yet a reduction of the refractive error.
In one eye there was greater flattening of the cornea than refrac-
tive error 2,5:1. The average ratio of refractive error to kera-
tometry was 1.93 to 1 or == 2 to 1 which 1s similar to that
reported in the literature.

As far as refractive cylinder changes as compared to corneal
cylinder changes, findings show an unpatterned behavior., Most
individual cases showed a decrease in the cornea cylinder with
an increase in refractive cylinder. The average change of all
eyes was:

1. Corneal c¢ylinder decreased by .23 D,

2, Refractive cylinder increased by .19 D.

PEK.

In our study it was found that measurements of the corneal
curvature did not agree for the keratometer and the PEK, with
reading taken on the same day within several minutes of each
other. On some subjects PEK readings were as much as 1.0 diop-
ters steeper than keratometer findings and on other subjects was
ag much as 0,30 diopters flatter than the keratometer. However,
for the majority of readings, the PEK findings were approximately
0,37 diopters steeper than those found by the keratometer. Even
with this discrepancy, both instruments generally agreed on the
overall amount of central flattening or steepening for an
extended time period. For example, both the PEK and keratometer
would agree on the same amount of flattening or steepening in

two months even though the corneal measurements didn't agree,



Shape factor on the PEK printout defines the rate of
peripheral flattening. A high shape factor (0.50) indicates a
high rate of peripheral corneal flattening while a low shape
factor (0.1) indicates almost no peripheral flattening, and a
negative shape factor (-0,8) indicates peripheral steepening.
The average population shape factor for the Wesley-Jessen
Corneal Analysis printout is 0.25, Our study shows that at
the start of Ortho-K the average horizontal/vertical shape
factor was 0.247/0.188. After approximately 2 months the shape
factors measured 0.121/0,061, and after 2 months more read
0.298/0.204, This indicates that on the average after 2 months
of Ortho-~K, the peripheral corneas actually steepened while the
central part of the cornea was being flattened. Then after 2
more months the peripheral corneas flattened back toward their
original curvature, However, the PEK printout also gives read-
outs on 6 more rings going out to the periphery. According to
the readouts, the average peripheral corneal curvatures seemed
to become progressively flatter 2 months after Ortho-K was
started and also 4 months after the beginning. Therefore indi-
cating as the central cornea was being flattened, the peripheral
cornea was flattening also.

An interesting observation from the PEK was that four out
of five subjects that remained in the study after 2 months of
Ortho-K showed printouts stating irregular corneas, readings
difficult, Most of these were due to low shape factors. The
fifth subject showed a shape factor of 0.8l in the right hori-

zontal meridian, thereby indicating possible keratoconus.



Corneal thickness as measured by Pachometry and Ultrasonography.

Comparing measurement error between the two instruments, the
standard deviation for pachometry with the Nentor slit lamp was
.0053 mm; for ultrasonography, it was .002. Pachometry measure-
ments were consistently smaller than ultrasound by approximately
.043 mm, Due to the greater accuracy in measurement of ultra-
sonography, the study would have benefitted by more than the
three measurements taken for each patient. However, the experi-
menters were looking more for a general tfend with the pachometry.

Sub jects were measured at the same hour each visit to avoid
inconsistency due to . diwrnal variation of corneal thickness.

An anesthetic (1 drop of .5% Proparacaine) was used for the
first measurements in ultrasound, which may have induced a
transient swelling of the cornea, The next two measurements
were taken without the anesthetic.

A general trend in thickness changes was not observed in
pachometry, After the first week of contact lens wear, the
corneas increased in thickness as expected. Sporadic changes
then occured where inconsistent increases and decreases were
measured until termination of the study.

Ultrasonography showed an increase in thickness midway
through the study (ave = .031 mm). The last measurement showed
a decrease (ave = ,015 mm) with the thickness being the midpoint
of the first two measurements,

A greater increase in thickness was observed with the Tabb-

fitted eye during the initial stages of contact lens wear,



Throughout the study, greater variations were also observed with
the Tabb-fitted eye having an average range of .04, The MGM-
fitted eye had half the range.

As far as any relationship the corneal thickness might have with
the visual acuity or refraction, our study does not agree»with
Polse's findings., He observed that the cornea thinned with a
decrease in myopia with contact lens wear. This study does not
find corneal thickness as playing a part in the refractive and

aculty changes occuring with orthokeratology.

Summary .

Orthokeratology appears to be an effective technique for
the reduction of myopia. Subjects® corneas appeared no different
than those fitted with traditional contact lens techniques. Per-

manency of results and long term effects on corneal integrity are

yet to be investigated.
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