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I. Introducticn

tm

] 7

Since the introduction of the Bausch and Lomb 30FLEH3
in this country, there have been reports of a diffliculty in
determining the proper effective back vertex power for the
correction of a patient's refractive error. This difficul-
ty hes led several investigators to evaluate the many Iactors
that might contribute to the nower of the optical system
that is created when the SOFLENSU™ is placed on the eve.

According to Kaplan1, the factors tnat slter the nower
of a flexible contact lens when placed on the eye can be
placed into two categories:

1) Unpredictable Optical Effects - elasticity, sur-
Iace tension, resiliency of material,capillary and lid
nressures, etc,

2) Tredictable Ontical Effects - "bending"

Po illustrate the effects of this bending on the
power of a flexible lens, Kaplan describes a lens whose
anterior and posterior surfaces are parallel, e makes the
assumption that as the posterior surface is bent, the an-
terior surface will rem=in parallel to 1t while the thickness
remains unchanged throughout, Also, the elasticity of the
lenas, its surface tension and the forces that bend the
lens to its new curvature zre assuwed tc not change the

relationship of the surfaces or the tlidckness,



Given the above prerequisite conditions, Keplsn demon-
strates that as the lens is bent to steeper curvatures,
tiiere is a resultant increase in negative dioptric power.
Conversely, as the lens surfaces are Tlattened, there is
an increase in positive diowtric power,

Sarver2

maintains that the power effect of a flexitle
contact lens placed on the eye is a function of the following:

1) the back vertex power of the lens as measured in

2) the manner in which the lens flexes on the eye

3) the power of the fluid lens formed between the
lens and the cornea

The fluid lens power 1is dependent upon the confor-
mation of the lens to the corneal suriface, l.e, the lens
"flexure”, item #2 above., The combination of the lens

flexure and the £luild lens has been labeled "

sunplemental
power effect" by Sarver, The flexure of the lens is con-
sidered "positive” when there is an increase in curvature
and considered "negative” when there is a decrease in
curvature, or flattening?

The dioptric.effect of the flexure of the lens will
cancel some portion of the fluld lens power when the changes
in flexure occur.2 Therefore, as the "positive" flexure

'

occurs, the fluld lens becomes more positive in diowutric

power while the effect of the curvature changes on tize lens

surfaces 1is in the negative direction. As the "negative”



flexure occurs, the fluid lens becomes more negative, while
the effect of the surface curvabure changes on the lens power
is in the positive direction,.

Any changes in the fluid lens power may not be attributed
to any change in the corneal topography, witich is shown to
remain relstively constant with Plexible lens wear.. Studies
by Bailey and Carney3 and Hillu confirm this fact.

The uncertainty in the choice of the appropriste lens
to be used to correct a given eye's refractive error led
‘I'ouchs to the development of the "Best- #it" formula, This
"Best- Fit"™ formula is currently promoted by Bausch and
Tomb for the fitting of their sornzws™™, _

BEven with the utilizatlon of Touch's elaborate system
for the prescribing of the ”OFLEEPtm, idiosyncratic fluc-
tuations in the effective power of a lens can be found

when it 1s placed on an eye,

6
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In an attempt to account for tThese diifferences, Sarver
demonstrated that there was a significant correlation
between the supplemental power effect and the avical lens/
cornea bearing relationship, A large variance in this
relationshiv suggests, however, that several other factors
may also affect the supvlemental power, Sarver suzgests

(15E -

that corneal eccentricity (peripheral flattening) could

be a factor and should be investigated.
This study will investigate the possibility that a

variation in corneal eccentricity may produce different

amounts of lens flexure, which wiil secondarily affect



the total supplemental power eflect.

Eecentricity is a mathematical construct uvsed to
describe the different classes of curves that mey be derived
from a conic section, A numerical value is assigned to
each tvpe of curve, so the eccentricity is similarly as-
signed a numerical value,

Each conic curve can be described in terms of the
relationship of the curve to a fixed point (foous) and a
fixed line (directrix).. ?or each point of a given conic
curve, there will be a specific ratio between the distance
to the focus and the distance to the directrix. This
ratio (df/dg) will provide the numerical value used to
describe the eccentricity for the éurve.

for a circle, the ratio of the distance to the focus
to the distance to the directriz is 0,0, For the Tamily
of curves called ellinses, tThe ratio is greater than 0.0,
but less than 1.0. The parabola has a ratio of 1.2, The
family of curves called hyperbolas have a ratio that is
greater than 1,0, Tigure 1 (page 5) illustrates the rela-

7

tionshin of the different conic curves'.

It can be seen fvom Figure 1 that the curves have a
cormnon central radius, but they differ in the amount of
peripheral lattening.

Figure 2 (page 5) demonstrates how this concent of
eccentricity relates to the corneal topographya.

If a correlation is found between corneal eccentricity

and the supplemental vower effect, the the practicioner may
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then be better able to predict the power eifects of a

. Y TR tm
gilven B & L SOFLENS on a cornea,
II. Procedure

This study of the supnlemental power efiect as influ-
enced by eccentricity consists of two vortions:

1) wusing a corneal analog (anterior asnheric PMMA
lens) with varying eccentricities

2) using human corneas whose eccentricities have

been measured by the Wesley/: Jessen Photoelectric Xerato-

scope

3ince anterior aspheric lenses are not routinely
manufactured with varying eccentricities, 1t became neces-
sary to design the parameters of such lenses. A mathe-
wetical formula which incornorates the eccentricity value
was derived to describe the curvatures on the anterior
asvheric lenses, The derivation, which utilizes a polar
coordinate system, is on pages 7 and 8,

Using the formula:

r =

7 - e cos ©
- the r value, or the distance
from the focus to the curve, was calculated at ten degree
intervals, The locus of points defined by this »nrocess

was drawa 2t ten times the actusl size.,

o
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A total of six drawings were made, corresnonding to
eccentricities of 0, 0.2, O.4, 0.6, 0.8 and 1.0, 3ince
population studies have shown that the most frequently
occurring central corneal radius is 7.8 mm, it was this
radius that was used as the anterior apical redius Ifor
each of the six drawings. (see page 10},

The drawings were photogranhically reduced to th
proper size and the curves on the photogranhs were trans-
lated onto .030 ¥ Vinyln plastic. When the curves were
cut out of the plastic, the templates thus produced were
sent to a lens manufacturer?y

In order that the anterior.surface he large enousn
to accomiodate a B & L SOFL;thm; the chord dilameter of
of the lenses was avproximately 14,0 mm,

The powers of the anterior aspheric lenses were ver-
ified while immersed in sterile saline solution inside
a speclally designed cell to be used with a Nikon pro-
jection vertometer, Ry using a miliimeter scale, it
was possible to extrapolate the power measurement to the
nesrest ,01 Dionter, A serilies of five measurements were
made on each lens and the average velue was calculated,

Three B%L SOFLENS ™™ were selected on the bagis of
Touch's Best- Fit Band Chart for the 7.8 mm anterior
apical radius, The Best- Fit lenses thst are defined

w

by the 7.8 mm central radius were a -0,50 J, a =2.50 I

¥Ahlf'ts Uinterprises of Sebastopol, California
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and a -l{,50 B, as shown on page 12.

Each of the SOFLENStm was verified in the saline
solution cell, concave side up (to minimize flexure).
Again, five measurements were taken and averaged.

Each SOFLEHStm was placed on each anterior aspheric
lens and five measurements of the resultant power were
taken while the entire lens system was immersed in the
saline solution, An average value of the five measurements
was utilized to calculate the supolemental power effect for

each of the eighteen SOFLENStm/ corneal analog combinations.

Ten students from the Pacific University College
of Optometry were selected for participation in the second
portion of the study. Selection was based on a kerato-
metric (B & L) screening process, The subjects were to
have no more than ,25 Diopters of corneal astigmatism (since
our corneal analogs had no astigmatic surfaces, this
prerecuisite was desiresble),

A B & L Keratometer was calibrated and each subject's
"K" readings were taken and recorded. The patients’
best subjective refraction was recorded and the corneal
eccentricities were measured with the Wesley/ Jessen
Photoelectric Keratoscope (PEXK).

'or each cornea, a SOFLENStm was chosen on the basis
of the keratometer findings and the Best- Fit Band Chart,

with regard to only corneal radius, so that the lenses

11
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were chosen from.the intersection of the radius line and

|

the Best- i

4~

it line, The correct refracting power of the
S Len for each eye was not a criterion for the fit,
as 1t was desireable to assure the Best- Fit base curve/
corneazl relationship,

After a twenty minute adaptaticn period, the best
sub jective sphero- cylindrical refraction was tsken.and

recorded,

III. Data
The raw data from the first portion of the study is
represented in the tables on vages 1l and 15.
Table 1 shows, for each lens eccentricity, the power
of the anterior aspheric lens alone and the power of each
q 1 [ [ad - T tm 4 2
of the hard lens/ SCFLENS combinations,
2 1 1 o] T 1IN tm
Table 2 shows the measurements of the SOFLEN3S
alone, concave side up, in the saline solution,
Table 3 uses the data from table 1 to describhe the
, . . PO, 7 ¢ . .
power attributed to the 30FLENS ™ .( power of the combination
of the lenses minus the power of the ansalog alone).
Table 3 also shows the supplemental power effect of the

mir iy e DTIL . . . .
SOFLENS, which is calculated by the difference between

. ot i e cx DI . L. ) 5
the SOFLENS™ powers listed in Table 2 and the power at-
tributed to the SOFLENStm as shown in Table 3, The dif-

ference has been multiplied by 4.3 to convert the dioptric

13



ECCENTRICITS POWHR -0,50.J -2,50 F -it,50 B
0.0 -0.57 -0.81 -2,28 =48y
-0. bD =@ 15 -2.16 -2.81

"‘Oo r'p -0079 -?.55 -2075

-0,52 -0.75 T2 -2.51

ol )5 -0, 831 a2 20 -2.91

XK= =0.5% =878 il D2 -, 02

9__0___8__ ‘2029 -2056 _30 06 -3070
-2.31 22 ¥ -3,01 -3.67

2435 =2.56 -3.06 ~3,67

<2080 -2,56 ~-3,03 -3,62

=233 =2.53 =3.00 -3.62

F= 22,32 ~2,57 -3,0L ~3.66

UL -1.05 —2.110 -2,59 -3.50
=1 J8@ &2 .38 -2.61 ~3.45

-1.8) -2.37 -2.70 -3.55

1.7 -2, ?7 -2,60 -3.,48

"5'3- -'207:7 -312-’-5

= T.82 - e BT e e

0.6 T = e =2, 0L -2.52
= J2 -1,62 =27 OF ~2,50

=120 -1.68 -2.01 -2,56

-1.25 -1.62 -2,09 2,62

-1.19 -1,69 -2,08 -2,60

z oy TR =1.66 -2,08 -2.55

0.8 -2.00 —2.31 -2, 90 =304
=212 -2,31 -3,02 -3.52

2,19 -2.35 ~-2,95 -3.37

-2,0b 2,23 -2.97 -3.37

-2,02 ~-.3 =2,97 =3.30

b4 -2.07 -2, 30 =2, . =-3.40

17,0 =037 =0y 07 1,12 =1 O
-0.01 -0.70 al, 11 =Nz

-0, 54 -0.86 =1,23 -2,00

-0.55 ~0.73 -1.21 =, 8

~0.50 =0, 75 =1.22 -1.87

>4 =007 =0, 10 ~1.18 -1.92

Tsble 1

1



2OWER IN SALINEHE
-0.50 J -2.50 ¥ -4.50 B

-0, 01 -0.83 1.1
eIk | -0,87 -1,0.6
~0.1L1 -0,83 =101
—'O‘ 37 "Oe 86 = 'Ll_é
‘-Oe 2‘6 "O. 89 —1 r')
D439

Tavle 2

| -0.50.J -2.,50 F -4.50 B

PUWR SUPPL,
ATTR. PWR A
BECC [SOFLENS DIFY,BFFIECT|SC

R SUPFEL. W R SUPPL,
R. PR ATTR, PR
BUS braxi gim o wea | SORLENS DIFEF, EFFECT

0.0 | -0.25 +0.,1L +0,60| -1,69 -0.83 =3,57| -2,29 =~0.86 -3.70

Ul

0.2 =0.25 +0.1L +0.60| =0,72 +0,14 +0,60} -1.34 +0.09 +0,39

o.lu| -0.61 =0,22 -0.95| -0.85 +0,01 +0.04| -1,66 =-0.23 =-0.99
0.6 -0,L7 =0,08 -0,3l| -0,86 0,00 0.00| -1.37 +0,06 +0,26

0.8 =0.23 +0,16 +0,69| =0.90 =0,0L =0.17| =1.33 +0.10 +0.43

1.0l =0.31 40,08 +0,86{ -0.71 +0.15 +0,6l -1.45 -0,02 -0,09



power in saline to the dioptric nower in air, The l.3
conversion factor is derived on page 17,
The series of graphs on page 18 represent the power
. RS 2 (| S .
attributed to the S3O0FLENS from the data in Table 3,
The red line on each graovh represents the verified nower
P Y UL . | [Ty i o
vhe S0FTENS in ‘saline’ golubilion,
The graph of the supvlemental power effect Vs, lens

eccentricity is shown on page 19, The dats represented

in this graph comes from Table 3,
o~

The raw data from the second portion of the study
is shown on page 20, The keratometer readings, the refractive
errors, the SGFLENStm'used and the over refraction values
are tabulated for each subject.(Table 5).

Table 6 describes the corneal eccentricity taken by the
PEK and the supplemental power effect, for the "vertical® and
"horizontal™ corneal meridians. 'Vertical” was defined as
any meridian between L5 and 135 degrees.(there were no measure=-
ments teken in the lIi5/ 135 meridians, so the remainder of the
readings were classified as "horizontal'),

The meridians used to calculate the sunplemental power
effect evolved from the meridians that were used by the
PEK system to analyze each cornea., In each of the two
principle cornesl meridians {as determined by the PEK) the
refractive error was determined., This was done by util-

)
9 il 4=} - - m —_ ~; L < 7 my 3
izing the formula: T' = Fyo4 oy X 8in” & , waere &0 is

16
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B.P. B-Fc S-Ho

"K" Readings 0D L2,12/L42,12@90 Lh.50/Ll.,50@90 L5,00/U45.12@90
0S L2,37/L2.25@90 L, 75/4l,75@90 45,00/L5,25690

Refractive 0D +0,50-0,25x90 -2,00 sph -2,00-0,25x90
Error 08 +0,50-0,25%x90 -2,50 sph -2,00-0,25%x90
wotm 0D -3,25 B 2425 J -4.50 ¥
LT 08 -1.25 F -2.50 J =28
Over 0D +3,37-0,25x135 +0,62-0.25%75 +2,50-0,25x60
Refraction O0S +1,50-0,25x60 +0.50 sph +1,50-0,25x125
7.3, S,

"EY Readdngs 0D 2, 00/02,12890 b1,50/41.,.37890 11,50/, 37690
05 1.87/62.12890 b1.25/01.256890 L1 ,.50/41 62690

Refractive 0P +0,50-0,50x90 -5,50 sph -3.25-1,00x95
Error 08 +0,50-0,50x90 =5,25 sph =3,25-0,50x95
sorLENS™ oD -3.25 B -5.00 B _L,.00 B
Over 0b +5,00-0,25x75 0,00-0,25x60 +0,50 sph

Refraction 0S8 +3,75-0,50x90 +0,25-0,25%x90 +0.75-0,50x30
P.F. B.M. L.H.

"K" Readings:OD 43.87/4L.00062 L3.12/143.37€90 L43,00/L2.87690
oS lh,00/ll,00860 42,87/13,12087 L3.25/43,00@90

Refractive 0D -1,75-0.50x180 -3.75 sph -4,00 sph
Brror 0S8 -1,00 sph -3.75 sph -3.75 sph
soFLzNs™ oD -1.50 7 -2.25 F 1,00 B
0S -1.,50 J -1.75 F -1..00 B
Over oD -0,25-0,75x105 +1,50 sph -0,25 svh
refraction 0S +0,25-0,25x130 +2,00 sph +0,25 sph
P.E.

"K" Readings OD!l3,75/Llt.00@90
08 Li.12/hlt, 37@90

Refractive OD -1,75 sph
Error S =-1,75 sph

Table &5

SOFLENS™ oD =1.75 J
05 -1,75 J
Over 0D -0.25-0,50x100
Refraction 0S “0.00-0,50x90



2 VERTICAL HORIZONTAL
Supplemental Supplemental
Subject | Eccentricity Power IEffect | Fecentricity Power Effect
S.H, 0.60 -0,0l 0.52 +0, 09
0. +0,65 0.l +0,85
M.R. | 0.76 +1.25 0.33 +0,25
0.60 +1.51 0.l43 +0,25
B'PQ 0.55 -0053 O.SO _0.23
O.LJ-)-]- "0016 00L|-8 "’O- 311-
BLE., 0.59 $0.83 BeBS L 1§
0055 -FOOBO 0056 +O¢50
B.M. | 0,51 0.00 0.56 0.00
.10 0.00 @1 B 0.00
i = 0,48 +0.35 0. LJr +0.40
0522 +0,48 0.45 +0.27
|
P.F. | 0.2 +0.48 Ol 328 -0.27
i Oo}-l.é "O- 73 0032 -O.LLB
E 45, 0,62 ~0.54 0.55 -0,U6
0,66 =016 0.62 -0, 34
L.H. -0.26 =@, 25 0,50 -0,25
! -0,27 0.00 0.60 0.00
JeD, 0,26 -0,12 0.1L3 +0.,63
| 0.4 ~-0.19 0.40 +0.69

Table 6



the cylinder power of any meridian; G eyl is the total
sower of the cylinder; and 9 is the angle between the axis
(of the refractive error cylinder) and the meridian in
guestion,

When the SOFTENSU™ is placed on the eye, it is pos-
sible to predict the power of the over- refraction in
each meridian, These ''predicted values" are shown on
Table 7, page 23. The difference between the "predicted”
and the actual over- refraction values in each meridian
represent the supplemental power effect, which was listed
in Table 6, page 21.(the method of determining the over-
refraction value in each meridian was the same as the
determination of the refractive error in each meridian),

The relationship between the corneal eccentricity

and the supplemental power effect 1s shown on the graph

on page 2.
IV, Discussion

Using the data plotted in the graph on page 19, coef-
ficients of correlation were calculated for the relation-
ship between lens eccentricity and supplemental power
effect, A coefficlent of correlation was calculated for
each of the SOPEENStm alone, and for the composite of all
the data points.,

The coefficient of correlation (r) for the -0.50 J

lens was -0,03L. For the -2,50 F, r = +0.631. TFor the

no



SUBJECT

S.H,

Br.%,

P.E,

L.H.

J’. ]}C

CcD

03

0D

0S

0D

053

0D

1.0

50
1&9

s

120
30
105
15

20
105
15

-

=

05
115
25

50

1.0
125
35

70
160
10
180

115

—
C

100
10

REFRACTIVE

ZRAO0R

sl
-2.2h
-2,00
-2.25

+0,50
0,00
+0.50
0.00

+0,140
+0, 35
+0.,1L0
+0035

=2,00
-2,00
-2050
-2,50

-3075
-3075
-3- 75
-3075

“SODO
_5050
'5025
-5025

-2,25
-1075
-1,00
-1,00

"1 . 75’
-1.75
"1 o ?5
-1075

~lL. 00
-1, 00
-3075
_3075

'3037
=413
= Drouils

EXPECTED

+2.49
+2426
+0.75
+0.50

+3¢2b
+3050
#2490

+3,65
+3,60
+1,.,65
+1.60

+0,25
+0,25
0,00
0.00

+1.50
+1.50
+2,00
+2,00

5050
-0,50
-0.25
-0.25

—0075
"'Oo 23
+0,50
+06 50

0.00
0,00
0.00
0.00

0.00
0,00
""O ° 25
+0,25

+0.62
=W 3
+0,50
0400

ACTUAL

+2, 15
+25, 35
+1,4.0
+1 ,.35

+5,00
+, 76
g
+3,25

PRAT2
+3-37
+1.49
+1.26

+0,58
+0,h2
+0,50
+O-50

+1050
+1.,50
+2,00
+2,00

"'0015
-0,10
+0023
0,012

=-0,27
-0,98
+0.,23
+0,02

-O-SM
-0.L6
-0.16
-OOBQ

-0,25
=0.25
+0,25
+0, 25

+0,50
+0,50
+0, 31

+0,69

23
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-4,50 B, » = +0,6l19, For the composite of all data points,
B (= RO MIm

A t- test of significance was run for each of the
correlation coefficients, In each instance, the correla-
tion coefficients were shown to be insignificant at the
.95 confidence level,

On the basis of these statistics, it can be said
that the null hypothesis has been upheld, that is, there
is'no apparent relationship between lens eccentricity and
the supplemental power effect,

There may be severasl reasons for this lack of signi-
ficance, It was stated previously that there are no man-
ufacturers of anterior aspheric lenses suitable for this
study. For this reason, there was considerable difficul-
ty in securing such lenses, The six lenses that were
used in this study were not as precise in their construc-
tion as was desired., The lenses were sent to Dr., Malcolnm
Bibby at the Wesley/ Jessen Visual Data Center for analy-
gis with one of the most highly calibrated PEK systems in
existence,

e PEK analyses established the fact that the lenses
were not menufactured in accordance to the mathematical
design., The computer analyses, however, measured the
surface curvatures in the far periphery of the lenses,
These peripheral areas, far beyond the "optical zone" of

the lenses, were 'rounded off" by the manufacturer, during
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the polishing process. As can be seen in the surface
analysis on page 27, several o the points plotted against
the reference curve have negative values (these points
have been circled in red)., This represents a "stéepening”
in the peripheral areas of the lens., The Wesley/ Jessen
system plots a best fit curve to the locus of points
repréesented in the analysis, and from this curve evolves
the assigned eccentricity value, Since the periphery

of the lenses had been '"rounded off", the "restiltant ec-
centricity” was skewed toward negative values. A negative
eccentricity value implies that the aspheric surfaces

were oblate, as opvosed to the customary prolate (periph-
eral flattening) surfaces. The diagrams on page 28 serve
to illustrate the distinction between an "oblate" and a
"prolate" aspheric surface (ellipses were diagrammed in
this instance),

Since the peripheral steenening contaminated the
eccentricity values, the Wesley/ Jessen eccentricity values
were disregarded, Due to the fact that the lenses did
match the templates in the central area where the optical
measurements were taken, the design eccentricities were
utilized in the study.

Another contaminant of the study resulted from the
fact that the Best- Fit SOFLENStm were selected on the
assumption that a keratometric reading on the surfaces

would have yielded a 7.8 mm radius of curvature, Since
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the keratometer must measure a 3 nm chord diameter area
on a surface, the actual radius would be somewhat longer,
due to the flattening of the surface from the actual
apex of the lens,

Another possibility might be that the vertometer
may not be sensitive enough to detect the small power
chenges. that could result from a change in eccentricity,

Due to lens induced aberrations and the dehydration

tm

time of the 3I0FLENS ™, it was necessary to utilize the

specially designed saline bath for the power measurements,

A 6 mm aperture, which approximates the pupil slze in

dim i1llumination, szlso helped to eliminate peripheral
optical aberrations,

It was not possible to measure the anterior radii of
the SOFLENStm/ analog system due to the dehydration in-
duced optical aberrations,

It should be noted that there was no "limbal struc-

ture' present on the analog lenses, so any resultant

effect from such a structure would not be evident.

4s was done for the anterior aspheric lens portion
of this study, coefficients of correlation were calculated
for the eccentricity/ supplemental power effect relation-
ship for the humasn cornea portion of the study. The data
represented in the graph on page 2l was used for calcula-

tion of the r values.

29



The coefficient of correlation (r) for the vertical
meridian was +0.,239, For the horizontal meridien fin-
dings, r = =0,117. For the combined vertical/ horizontal
data, » = +0.151,

As done previously, a t- test of significance was run
for each of the correlation coefficients, In each instance,
the correlation coerficients were shown to be insignifi-
cant at the .95 confidence level. Again the null hyvothesis
has been upheld, indicating no apparent relationship
between corneal eccentricity and supplemental power effect.

4 relatively large number of variables may have had
a contaminating effect on the relationship between eccen-
tricity and the supplemental power effect in this "human"
portion of the study.

Kaplan, as previously noted, has labeled these variables
as "unpredictable optical effects“g. Some of these variables
might be HEMA elasticity, surface tension, resiliency of
material and capillary attraction., Observations in this
study implied that 1lid pressures and tear guantity were
two of the more prominent variables,

The data was divided into vertical and horizontal
components primarily to differentiate any effects of the
palpebral aperture., The scatter of the data implies that

there was no consistent difference between the verticsl

and horizontal sunplemental power effects,

30



Iff Javal's rule would have been adhered to, the
predicted over refraction values for the horizontal merid-
ians would have been somewhat more minus, This would
have a bearing on the horizontal supplemental power ef=
fects, theoretically, but again,the scatter of the data

would suggest that it was not necessary te - utilize Javalls

5

rule, (i.e, horizontal findings were not consistently more minus),

In cases where a small amount of corneal cvlinder was
present, the Best- Fit SOFLENStm was selected on the basis
of the flattest corneal curvature. This may have altered
the data to a small extent.

Another factor that would influence the data is that

he best subjective refraction and over- refraction could
be measured only within I 0.12 Diopter. This might be
too insensitive a measurement to detect any small power
change resultant from a change in eccentricity.

Also, the PEXK analyses of the subjectts corneas
revealed that the eccentricity values change in the various
meridians, Some unpredictable aberrations may have been

induced by this corneal charscteristic,
V., Gonclusion
No significant clinical or experimental correlation

between eccentricity and supplemental power effect has

been observed in this study. It is not, at the present
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time, possible to make clinically useful predictions on
the basis of experimental data,

There appear to be too many variables present.that
may affect the supplemental power effect, It 1s difficult
to isolate eccentricity and evaluate its power effects
even with the corneal analog. Further investigation: as
to the 1dentification and.quantification of variables is
warranted,

When the manufacture of anterior aspheric lenses has
been refined.to the point where accurate, reproduceable and
verifiable surfaces can be generated, a more difinitive

investigation may be possible.

Submitted .pril 17, 1975

Holswm &) /

William D.
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