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INTRODUCTION 

Por many years, professionaJ_s in the eye care field hri.ve 
contented themselves with the use of external devices as a 
means of overc 01nir1g visual de f i c i encies due -fo refractive errors. 
As the contact lens field broadened, exciting discoveries. 

as to 
the stabilization and reducin� effects upon pro�ressing myopia 
and ci.sticrms.tism cau?.;ht the attention of many a practitioner. 
This activ(:� approach to refract;i.ve problems has been established 
as a specialty within the lar5t len years in to what· is now known 
as orthokeratology. By definition, orthokeratolory is the re­
duction, modification, or elimination of refractive anomalies 
b_y the programmed applic.ation of cont ac t lenses or other related 
procedures. 

There ar e over two hundred publications investigating the 
effects of contact lenses on corne al integrity, . curvature• 
topography, and chan ees in the refractive error of the eye. 
Many researchers. agree upon the decrease in corneal c urvature 
in time with a standard �pical alignment contact lens fit. 

One of the first documented s·tudies was carried out by 
Nolan, who reported bO'l� of young myopic sub j ects showed either 
a reduction or stabilization of myopia with his standard m ethod 
of fittinv. S everal oth�r researchers have found similar results. 
Crossen has comp ared 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, but the steep 
lens had a less marked effect. 

There are conflicting opinions as to the effe ct s of contact 
lenses on myopia control, Some conclud� that contact lenses 
are �ery effective in halting myopia progression while others 
say that they are ineffective. · 

Bengstorff's early studies concluded that the process of 
myopic change s cannot be attribut�d soley to cornea� curvature 
changes; a number of other var i ab l e s must be involved. Charwes 
in corneal ·thickness, posterior corn e al curvature, crystaJ.line 
lens curvatur(�, 1ens thickness, refractile index changes of the 
cornea or lens, and axial length.may play an important role in 
myopia re�ression� 

Clinical resea.rch in orthokeratology over the past ten 
years has led to the ob s ervation of an interrelationship 
betweeri refractive error, visual acuity, and corneal curvature. 
changes. In a study conducted by May and Grant, it was shown 
that refractive error changes in a 2:1 ratio with respect to 
corneal curvature changes.

-
This departure from the ex�ected 

1 :1 ratio sugp-ests a change besides corneal curvature. 
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kt 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 study is to _present additional investigation and · 

_documentation of corneal and refractive error changes associated 
with orthokeratology. 

Analysis of possible oc ular changes that may occur, indicate 
that small c hang e s in axial leng th , anterior corneal curvature, 
and crystalline lens index of refraction can produce major 
refractive changes. 'l'he lent icular refractive 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 axi�l length of the globe occuring with orthokeratology hard 
lenses any different than due to a conventional hard lens fit. 
The cornea is the major refractive element affected by contact 
lenses t therefore, the researchers of this study will con�entrate 
their investi�ation here. 

It is pr�posed that a one t� one relationship between 
corneal c urvature 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 ker atomet er 
does not measure this area. 

A new method to measure the corneal curvature based on 
moire frini?:es will. be used. Moire fringes occur in nature when 
two sc r eens or sets of ruling s of regular period are. super­
imposed. I:f the characteristics of the gratings are known, the 
moire pattern is :predic table and can be used as a measuring 
system . This system has the advantage of m easuring the small 
central area of the cornea th ough which the visual axis passes. 
Also, simple inspection.reveals distortions from dorneal 
sphericity. P h otogranhs are-taken of the reflected ima.ge off 
the subject's c ornea" of a placebo disc l ike target. A moire' 
pattern ir.:; produced by enlarging the photograph · and overlaying 
it with a concentric r ings ruling . 

· 

Orthokeratology literature outlines a variety of techniques 
to achievr� similar results. We will c ompar e two orthokE:?ratology 
f'i tt;ing metho.ds. One is the May-Grant method using mechanical 
pressure and another by Roger 1rabb using a fluid pressure system . 

.Methodolo.<Yy: 

1. S e lec tion of subjects: 
a. number : six people 
b. male or female 
c. not presently wearing contact lenses 
d. refractive error of �.50 D myopia or le�s with less 

than 1.50 D of corneal cylinder 
e. keratometry readi ng s · within 41.00 - 46.00 diopters 
f. no active pathology 
g. normal visual system ( OEP 21 Points) 



2. Lens schedule: 

Four Sub iec ts 

O.D. 

1 ·� . .  IV!G!Vl lens 
2. MGM lens 
3. Tabb lens 
4. Tabb lens 

'l'wo Sub,iect.§_ 

O.D. 
1. MGM lens 
2. 'l'abb 1ens 

o.s. 

Tabb lens 
Tabb lens 
MGM lens 
MG!Vl lens 

o.s. 
Tabb lens 
MGM lens 

After 4 weeks switch to: 

1. Tabb lens 
2. IV.GM lens 

MGJVJ lens 
'l'abb lens 

3. Investigation schedule: 

a. First 3 visits for baseline measurements: 
(1) Complete analytical exam (OEP 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 (JO% tear reservoir) 

c. Hegular contact lens check 
(1) 4-5 days after dispensing 
(2) 2-3 days later 
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d .  Begin orthokeratology evaluations when up to 12 
hours wearing time 

e. Examine once a week for 4 weeks: 
(Al1 patients will be evaluated at the same 
appointment time each week to minimize diurnal 
fluctuation variation) 



Evaluation: 

lens in place 

(1) record wearing time and any subjective symptoms 
(2) distance visual acuity . 
(J) objective -0ver-refraction (retinoscopy) 
(4) subjective over-refraction 
( 5) sli tlarnp evaluation with and with out flouresc ein 

remove contact lens 

(6) slitlamp evaluation 
(?).distance visual acuity 
( 8) moire fringe 
(9) keratometry (central) 
·(L 1) pachometry (central) 
Q� objective refraction (retinoscopy) 
(1 ':l) tonometry (A.O. Non-Contact) 
(1L9 distance visual acuity 
(15) verify lenses 

f� On the fifth.week: 

Do all measurements listed under 11e." and in 
addition (without contact l enses ) do: 
(1) PEK 
(2) Ultrasonography (corneal thickness) 

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

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

i. On the tenth session do a c omy.:ilete 21 Point exam 

j. Termination of data collecting continue care of 
subjects until transfer them to clinicians doing 
retainer lens wear research project. 



L ens Fitting Methods 

The May Grant Method has e ach l ens maintain a c onstant r ela­

ti onship to the c orn e a .  As the c orne a  changes the lens is c hang e d  

usually to a fl�tter base c utve . 

We use d  blend e d  tr icurv es with an intermediat e  c urv e width 

o f  .2 5mrn, 1.0 mm flatte r  than the base c urv e .  Th e peripheral 

c urve was .4 mm wid e  and 2. 50 mm flatter than the base c urve . In 

some instanc es modific ati on was n e ed e d  to ac hiev e  a proper f i t. 

The base c urve was equal to the flattest c entral K. The 

optical zone diameter was equal to the rad ius of the bas e  c urv e 

in mm. 

The ov e rall d i ameter maintained the relati onship o f  1.3 mm 

l arg er than the r ad i us o f  the base c urv e. This resulted in. 

c overing between 7 0  and {)0% of the corn e al surfac e. 

Thic kness was var i e d  with the power o f  the lens suc h that 

a plane l e ns would b e  .18 mm thick and .01 mm would b e  subtracted 

for e ach diopter of minus power .  

Power was c omputed from the subjective re frac tion and 

l ac r inial lens. 

When c hang es in c orneal findings oc c ured a new l ens was fitted 

with the bas e  c urve equal to the new longest c orneal rad ius and the 

power c al culated from the plus acc eptanc e through the or iginal lens 

and c omp ensated f o r  the change in base c urve . 

The Tabb Method o f  ortho-k eratol ogy is to gradually inc r e ase 

the planing function of the l ens until the d esired c hang e in 

acuity is ac hiev e d . The lens is adjuste d  to maintain a d esired 



relationship with the cornea via the tear reservoir. The tear 

reservoir is equal to 1 - Area of o.z.D . .  
Area of Total Diameter 

Initial lens design calls for a J2.5% tear reservoir. When 

unaided acuity stabilizes and there are no improvements the tear 

reservoir is increased incrementally to 35%, J7.5%, 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 J2.5% 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 werez 

1. Base curve = Kf (The Tabb method calls for BC = Kf + 0.25 

for 0 to 1.0 D. of corneal cylinder and BC = Kf + 0.50 for 

1.0 to 1.5. D. of corneal cylinder�) 

2. Overall diameter = Kf + 1.0 mm. 

J. Center thickness was standard thickness plus .02 mm. 

4 .  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.g. I1c = OZR + 1.0 mm, .2·- ,3 mm width 

r2c = OZR + 2.0 mm, . 3 .4 mm width such that 
I2CW > I, 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 OZR 

(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 . ) 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 iniiial one (otherwise 

the optic zone may be damaged) . This produces an 

aspheric peripheral curve. 

Sometimes it is necessary to open the Iz curve or P 

curve to allow proper tear circulation. In some cases 

a .1 - .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. 

6, Optic Zone Diameter = 2 )(1-t.r. )(O·�· y 
This is derived from: tear reservoir (t.r.) = 1 - area OZD 

area OD 



and area = T(r2 so t. r. = l - 1( r: 
1/r -

or t.r. = 1 - ( 2¥ )2 

(�of 
?. Color - all lenses were blue # 1 tint because of 

excellent l.ight transmission and for ease of handling. 

An example of an Rx is: 

32.5% t.r. desired and Kf = 43.75' (or 7.71 mm) 

o.n. = (j.7, OZR = 7.7 

OZD = 2 J ( l - t. r. ) O. D. 2 -z-

= 2)(1 - .J25) 8.7 2 
2 

= 7.147 

OZD = 7.2 

PCW = 8.7 - 7. 2 
.75 2 

::: 
So r1c .2 5/8 . 7 , r2c ::::: . 3;9.7, PC = .2/10.7 



Classification of Observations 

We used the classification system of edema listed in Mandell. 

O No c entral corneai clouding. 
1 Just detectable corneal haze without distinct borders. 
2 Borders distinct but visible only against pupil back-

ground. Light density. 
3 Borders very distinct. Medium density. 
4 Area of clouding visible against iris and in dimly 

lighted room. Heavy density. 

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

JPO No stain. 
JPl 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. 
JP4 Dense with clumping, stipples, punctate. Some vascular 

changes. 

For miscellaneous stain observation F.B, is used to indicate a 
foreigti 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 OS, unaided subjective refraction OD -2.00-0.75x70 

and OS -2.50-0.50x90, keratometer readings OD 45.25/44·.7.5@90 and 

OS 44.62/44.50@90. After one month of contact lens wear her 

findings improved to the following: unaided VA 20/60 OD and 

20/50 OS, unaided subjective refraction OD -l.50-0.75x75 and 

OS -1.75- 075x90, keratometer readings PD 44.25/44.12@90 and 

OS 44.25/44.00@180. At this point the fit was changed to OD 

Tabb method and OS MGM method. After another months wear she 

stabilized at 20/40 OD and 20/60 OS. She then lost her right 

contact lens and had to wear her original MGM lens. Unaided VA 

then decreased to 20/70 OD and OS where it is presently at, with 

a new lens on order. To this point her unaided refraction is 

OD -1.75-0.50x65 and OS -2.25 sph, keratometer readings OD 

44.50/44.37@90 and OS 44.00/43.75@180. 



A.A. Female Age 14 Student 
I 

Date Corneal Wearing Method Base Power IOP Edema Centering Staining ! l Ultra- Time Cu.TV"e and. 
Sound Movement 

R 1 7  
9/16/76 

L 18 
R 0. 6L1.7 18 

9/28/76 

L 0,639 17 -

R 
10/28/76 

L 

R MGM 44 . 25 -1. 75 15.5 1 CJ-ln none 
11/11/76 10 lmm slow 

1 Tabb 44,37 -2.75 18 1 CJ-4T none 

R 18 0 CJ-5T JP/11 
11/23/76 10 II " II l.5mm fast Clll 

L 20 0 C2.5-4 JP,11 
1. r.'.nun slow FD 

R 18 0 C}-)T none 
12/2/76 14 " II II l.Omm slow 

1 19 1 CJ-5N JP#l 
1. mm fast 

R 0.681 20 1 CJ-5T JP#l 
12/9/76 14 II " II lmm slow 

L 0.682 20 1 C2.5-5 JP!ll 
2mm slow 

R Tabb 4J,87 -1.12 18 0 C2-4T JP//l 
12/16/76 14 2mm slow FB 

L MGM 44.00 -1.62 18 0 CJ-4-. 5 JP#l 
1.�low 

R lB l CJ-5T JP//1 
1/5/77 14 II " ,, 1. 5mm slow 

L 19 1 CJ-5T JP#l 
1. 5. slow 

R 1 CJ-5T JP//l 
1/13/77 14 " II II 2mm slow 

L 1 CJ-5T JP/11 
l.jmm slow - I R 16 0 - C2-4T JP#l 

1/20/77 14 II " II 2rrun·slow 

1 18 0 C2-4T JP#l 
2mm slow R 0.663 MGM 44.25 -1. 75 18 0 C2-4T JP#l 

1/25/77 14 2mm slow 

L 0.655 15 0 C2-4T JP/11 
MGM LiJ.LOO -l.62 2mm slow 

' -, 
�. :J � , ... I '  

I . .. i·" 
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Date 

R 
9/16/76 

L 

R 
9/28/?6 

L 

R 
10/28/76 

L 

R 
11/11/76 

L 

R 
11/23/76 

L 

R 
12/2/76 

L 

R 
12/9/76 

L 

R 
12/16/76 

L 

R 
1/5/77 

1 

R 
1/13/77 

1 

R 
1/20/77 

L 

R 
1/25/77 

L 

Unaided 
VA 

20/200 

20/200 

20/200 

20/200 

20/200 

20/200 

20/100 

20/100 

20/60 

20/50 

20 100 

20/100 

20- 50 

20/80 

20 50 

20/60 

20/40 

20/60 

20 4o 

20/60 

20 80 

20/80 

A.A. Female Age. 14 Student 

Subjective Keratometer Central PEK 
Over- Readings and 

Refraction Shape Factor 
L�5 • 2,2 
4L�. 75�87 

44.62 

4s.12 
44. 75'§}87 

44.:zs 
Lfll., 12@87 
45.12 . 45 � . 1  
44.50�80 • @90.27 

44.50 41+.84 .11 
44·, 5�?'0 . 44 . .22·8260. 21 

pl-0.25 45.20 
x90 45. oow;io 

-0.25:..0.50 44.82 
x60 l.J-4, 75?70 

-0;25 45.12 
44.87@90 

pl � , 5 '.Q/90 

-0.25-0.25 44. :Z5 
x70 LJl.l., 12@90 

pl-0.50 44.oo 
x90 i+l! . •  2 �90 

+0.25-0,50 44.50 44.28 .1 
x90 44. 00....�0 44,52�90,13 

pl-0.25 4J+� 44.22 .:1.2 
x90 44,12@ 0 44.12·-::. o. 14 

-0.25 44.,50 
44. 3?:9190 

-0.25-0,50 Ljl.j.' 12 
x90 44.1' ·- 0 

+0.25-0.25 44 . J-'.Z 
xl05 4J,87@90 

+0.25-0.75 4J.72 
xl05 44.002190 

:pl-0.25 44.22 
x80 43,7�0 

pl-0.25 44.00 
x 0 4L�. 00'@00 

+0.25,...0,50 4LL 2 
x?O 44.J7@90 

+0.25-0,75 4).87 
x L1J+, 00:... 0 -

+O, 25--6. 50 44. ')0 44,79 .24 
x75 44.37&<)0 44,592190.27 

-0.25-0,75 43,75 43.97 ,19 
x85 44.0fl'.SQ.Q 44.17:2!90.20 

Subjective Corneal 
Refractive · Pachometry 

Error 
-2.00-0.75 

x70 

-.2. 50-0. 50 
x 0 

-2.25-0,75 
x70 

-2.75-0.75 
x8_5 

-2.75-0;75 
x60 

-2.75-0.75 
x90 

.;.2,25-0,75 
x65 · 

-2.50 -0.50. 
x8c 

-1.50-0.75 
x75 

-1. 75-0 � 75 
x90 

-1. 75-0. 75 
x70 

-2.00-0,75 
x 0 

-1.25-0.25 
x80 

-2.25 

-1.00-0.25 
x90 

-2.00 

-1.25-0.25 
x75 

-1. 75-0. 25 
xhO 

-1. 50-0 . 75 
x60 

-2.00-0.25 
· xqO 

_ _;,:./ _____ . .  

0.54 

0.55 

0.54 

0,54 

0.55 

0.58 

0.58 

0.58 

0,58 

0.58 

0.58 

0.56 

0,58 

-1. 75-0. 50 . 0.60. 
x65 

-2. 2) 0.60 

. -
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NOTES 

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

Unaided V.A.: OD 20/200, OS 20/200 

41 

APEX 42 OD l. • mmat_,,,. CC:) 

TEMPORAL SUPER IOR 
7 • 0 (J 2 + 

6 • 00 1 
5 

4 

3 

2 .001 

• 0 (J 1 
REFERENCE CORNEA REFERENCE 

CENT 45.44 4 5 • 4 L� 4'4.86 CURVE 43 ---· 

SHAPE 
.25 .27 .25 FACTOR 44 

+ 

ECC 
45 

.50 .-� • :J'" .50 

READ 90 ANGLE 46 

2 

3 • 0 0 1 
4 

5 • 0 (l 1 * 

6 
. 003 + * 

7 
NASAL INFERIOR 

OS 1 • 

��GJ 
TEMPORAL 

-.001 

.001 '""" \ lPi. 6 b 

• 1 0 

3:::i . � 

. 001 

* 

-.001 

-.004 

-. 0 () 9  
-

. 0 1 4  

+ 

REFEHENCE CORNEA 

44.t\4 L�4.B4 

.25 .21 

.50 .45 

. 0 0 1  

.• 0 0 4 

.009 + 

NASAL 

mm at345 

SUPERIOR 

-. 0 0 3  

.... 001 

HEFERENCE 

44.55 ·----

.25 
+ 

. 50 

60 

* 

INFHl!OR 

CORNEA 

44.55 

• 11 
* 

.33 

-.001 

.... 00 2 

-.004 

* -.006 

-.010 



r.E.K. rl:C:ADOU'.I' 

Patient: A.A. Date: 12/9/76 

NOTES 

Unaided V.A.: OD 20/100, OS 20/100 

41 

APEX 42 OD 2. mm at 30 5 OS 1 • AtA(iJ 
TEMPORAL SUPERIOR TEMPORAL 

7 .021 + ... .. • 0 0 4 
& 

• 015 • 010 * . 0 0 1  
5 + . 0 0 7  .oos 
4 

• 011 + 

3 + 

2 

+ 

REFEflENCE · CORNEA REFERENCE CORNEA REffRENCE CORNEA 

CENT 45.44 44.98 �4.86 4ll.B4 44.25 CURVE 43 44.52 
SHAPE .25 FACTOR 44 .13 .25 .10 .25 . 1 4 

+ * 
ECC 

4 5  .50 .36 .50 .32 .50 .37 
READ 
ANGLE 46 90 

.003 + 

2 + 

3 

4 .009 
5 + -

. 002 -. 003 . 013 + 

6 
-. 005 - • () 0 9 • 018 * + 

7 - • () 20 * NASAL INFERIOR NASAL 

mrn at 3 0 O 

SUPERIOR 
* 

+ 

RC FERENCE 

44.55 ----
.25 

+ 
.50 

+ 

• 001 

CORNEA 

44.32 

.15 

.39 

* ·- 001 INFERIOR . • 

* 



F . E . K . READOUT 

Pat i ent : A ·� A . Dat e : 1 /2 5/?7 

NOTES 

Unaided V . A . :. 00 20/80 , OS 2 0/80 

CENT 
CURVE 

41 

APEX 42 

T E M P O R,.'\l. 
7 (1 ·i • . - \) 

6 

5 

4 

3 

2 

f\U U1E:�JCE 

l� '.1 . 4 ·� 

OD 

+ 

. (i f) C; 

. 0 0 1.J  

• 0 ll 4 

CORNEA 

lJ, {� • 7 7 43 ·-·---

SHAPE 
FACTOR 44 

READ 
ANGLE 46 

2 

3 

4 

5 

6 

7 

.25 
• (!. ll 

u c  • · . .' 

• 0 1 7  

N ASAi_ 

' J. • 

+ 

rnrn at , .. ,­
.: �-t. ::. 

S U P E R I O R  

• u Hi 

* 

* 

. 0 0 6  * 

R E F E R C N C C  CORNEA . 

.25 . 2 7 
t:; '.) • .  l (� 

9 0  

• () 0 3 

. 0 0 3  * 

• D C 1 

I N rE R I OR 

* 

OS 

T E M PO n A L  
. O O b  + 

. 0 0 9  

• 0 l 1 

• 0 0 5 ..,. 
n b .FU1UJCE CORNEA 

.25 • 1 g 

• (J 1 5 

. 0 2 2  

. 0 3 4  

N ASAL 

+ 

+ 

+ 

+ 

S U f' U1 1 0R 
• (! ?  1 * 

* 

. o o a  

• (\ u 7 

• 0 (J 7 

* 

• 0 \j 6 

llUCll E N CE CORNEA 

.25 

)NfTRIOFl 

* 



P atient Summary 

A . B , , a 2 3  year o ld f emale in h e r  f i r s t  y e ar o f  op tom e try 

s c ho o l , S h e  i s  bothered daily with a p e rs i s tent s inus problem 

t ak ing d e c ong e s tant s  f o r  rel ie f .  She i s  a f ir s t  t im e  c ontac t 

l e n s  pati ent . Her f i t  was r ight eye Tabb m e thod and OS MGM 

m e thod . Her original finding s  were as foll ows : unaide d  V A  

2 0/80 O D  and · 20/70 OS , unaid e d  s ub j ec t ive r e frac t i on OD :.. 2 . 0 0 

sphere and OS - l . 50 sphere , kerat om e t e r  r e adings OD 41 . 25/41 . 7 5 

@ 9 0  and OS 41 . 2 5/42 . 50@ 90 . A f t er approximately o n e  m onth her 

unaided VA improved to 2 0/50 OD and OS , refrac tion OD - 1 . 50- 0 , 50 

x l J O  and OS - l . 00- 0 , 7 5x45 and k ' s  41 . 2 5/41 . 50@90 and O S  

41 . 7 5/42 . 50@ 9 0 , At this p o int we decided to take her len s e s  

away due t o  a p ers i s t ent # 2  ed em a  d u e  t o  h e r  sinus p roblem s . 

Further ac t i o n  with c ontac t lens e s  will b e  c on t i nued when h e r  

s inus problems a r e  l e s s ened o r  g o n e . 



A . B .  Femal e Age 22 Optometry Student 

Dat e  C o:..11eo.l �1 e ar inc; n ethod ·1 J,as e row er IOP Edema Centering Stain ing 
Ultra- T ir:ie Curv e and 
S ound Movement .. 

R 15 
9/16/76 0 

L 15 

R 

9/2 2/76 0 

1 

R 15 
9/3 0/76 0 

1 16 

R 0 . 5 74 
l0/28/76 0 

1 0 . 550 

R Tabb 41 . 00 -2 . 12 lJ . 5  1 . CJ-4· none 
11/11/76 6 0 .  5n-un slow 

1 MGM 41 . 25 -1 .  25 lJ . 5  1 CJ-4 none 
O .  r::mm s l ow 

R 1 CJ-4 none 
11/23/76 6 II " I I  0 . _5mm slow 

L 1 CJ -I� non e 
o .  mm s low 

R lJ . 5  1 CJ-LtT JP/11 
12/2/76 1 0 I I  I I  I I  0 . _5mm slow 

L 13 2 C2-4-T C#l 
_]. .)mm slow 

R 2 C J-4T FB 
12/9/76 .  10 " t i  I f  0 . _5mm slow 

1 2 C 2-4T C#l 
l . _5mm slow 

: 
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I 
I 
j , 
.J 
; -
! 
I 
l 

i 

r -
l 
r 
·� 
i 
· J  
� 

, 

• i 

Date Unaided 
VA 

20}80 
.. 

R 
9/16/76 

L 20/70 

R 
9/22/76 

L 

R 20/80 
9/30/76 

L 20/70 

R 
10/28/76 

L 

R 20740 
11/ll/76 

L 20/70 

R 
11/23/76 

L 

R 20/50 
12/2/76 

1 20/50 

R 20?50 
12/9/76 

L 20/60 

- -A . B .  Female Age 22 Optometry Student 

Subjective  Kera t1.1• .\8ter 
Over-. R eadings 

Refract ion 
4.1 . 12 
41 . 87@90 

41 . 25 
42 . o:::: 0 
hl . 00 
44 . .50@80 

40 . f:\7 · 
l.:.2 ; 12'.3180 
41 . 12 
41 . 75-"5190 

41 . 25 
. 42 . 50?j5 
41 . 25 
41 . 87@90 

41 . 17 

pl-0 . 2.5 
42 . 1sm .  _ LJ.1 , 75 

x89 42 . 50@90 

·l-0 . 2.5-0 . 25 41 . 7.5 
x80 42 .z2�0 

+0 . 50-0 . 25 42 . 00 
xl08 42 , 00$90 

+0 . 50-0 . 50 42 . 25 
x6J 4-). 00§90 --

41 . 25 
41 . .50.E?90 

41 . 75 
42 . Q.�90 

C entral PEK 
and 

Shaye Factor 

� :IL 1 .  9�0 . 23 

4·1 . 4:z .02. 
l-1-2 . 'j6@105. 2 

41 . 26 , l.Jl� 
41 . sb@90 . 35 

41 . 9:Z. ill 
42 .52�105. 44 

Sul1ject ive Corneal 
Refract ive Pachometry 

Error 

0 . 1.i.9 

0 . 48 

-2 . 25-0 . 25 0 . 49 
xl.5 

-2 . 25-0 . 50 0 ,  L1-3 
x25 
-

-L 75-1 . 25 0 . 56 
xl.50 

-2 . 00-1 .. 25 . 0 . 56 
xl S 

- 1 .  .50-0 . 50 0 . 54 
xi JO 

-1. 00-0 . 75 0 . 52 
xL1-5 



su j ec t :  A . B .  
2 0/ 2 0 0  -

UNAIDED V I SUAL AC U I TY  

2 0/1 0 0  

2 0/ <3 0  

20/7 0 

20/ 6 0  
>-I 
8 H 
:::> 
0 
� 2 0/ 5 0  

· �  
;:::::> 
� 2 0 / 4 0  I 

> 

20/JO  

20/2.5 

20/20 

2 0/ 1 5  

-

IA 6 B  

OD 
OS 

(Y\ (3�\- - - .-......._ - - ·� 

' 
- � - - � - - -

' ,  
-....... 

1976 Oc t Nov Dec 
DATE 

' 
' 

" 

Jan 1 977 Feb 



44 . 0 0 

U} 43 .  5 0  
0 
z:; � 43 . 0 0  

· w  
� 42 . 50 
et:; 
:i..:i 
� 42 . 0 0  
� 
0 
8 
� 41 . 50 
a:: 
w 
� 4 1 . 0 0 

40 . 50 

44 . 0 0 

(/) 4J . 50 
0 
z � 4 J .  0 0  

�il 
et:; 42 . 5 0  
a:: 
(IJ 
.� 42 . 0 0  
Oo -.,-:::. 
0 
� 4 1 . 50 
� 
w 
� 41 . 0 0 

40 . 5 0 

I 

' 

... - - �-·-- �-.....,;� _ . ....,;_,�� .... ·,.� ........... � 

sub j ec t :  A . B .  KERATOMETER R EAD I NGS 
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' _/'- - - - - - - __,,.,.-

-
' / "./" 

fi\ s-r<\ 

197 60c t N ov DATE 

-.._ 

Dec 

- -

D e c  

_ ,..,.... . .  

vert i c al m er i d i an - - -
h o r i z ontal m er i d i ru� 
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p a t i e n t : A . B .  U NA IDED SUB JE C T I V E  REF�AC T I O N  
- J . 0 0 I sph er i c al e quival e n t  

/\. 
- 2 . 50 

� - 2  .. 0 0  
0 
� 
ffi - 1 . 5 0  

r:4 
� - 1 ! 0 0 I right ey e 
8 
0 
� - 0 .  50 
µ_, 
w O:: .pl 

+ 0 . 5 0  

1 97 6  Oc t Nov D e c  Jan 1 97. 7  
Feb DATE 

. 

- J . U O  

- 2 . 50 

0:: - 2 . U O 0 
0:: 
0:: 
w - 1 . 50 
r:4 
> 
H - 1 . 00  l l e ft ey e 8 
0 
-< . &: . - 0 .  50 
w 
0:: 

pl 

+ 0 . 5 

i 97 6  
Oc�. N ov DATE Dec Jan1 97 7  F e b  



. P at i ent Summary 

D . B . , a 21 y e ar old femal e s ecretary was a first time c on­

tac t lens wearer . She had thre e we eks o f  vi sual training in 

April of 197 5 at P ac i f ic • s  c l inic for my op ia c ontrol . C onclu­

s i ons at the end o f  the s e s s i ons were that no signi ficant c hang e 

in her unaided VA or refrac t ive error c o uld be sub stantiat ed . 

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

on her left . Her original f ind ing s are as follows : unaided VA 

20/60 OD and OS , unaided sub j ec tive re frac ti on OD - 1 , 2 5  spher e 

and OS - 1 . 2 5 sphere , keratometer read ing s  OD 46 . 50/45 . 50©90 and 

OS 46 . 5 0/45 . 12@90 . After 1 month o f  wear her VA improved to 

2 0/1 5 OD and OS . She was then g iven new l ens e s  wi th 0 . 7 5 D 

l e s s  ( - ) . After one m onth her VA g radually decreased to 2 0/3 0  

OD and OS , At this p o int we gave back her orig inal lens e s . 

Within thre e  weeks her VA improv ed to 20/20 OD and OS where she 

pre s ently stands , Her unaided sub j ec tive refrac t i on is OD - 0 . 8 7 

sphere and OS - 0 . 62 sphere , keratorneter read ings OD 45 . 37/44 , 87@90 

and OS 4) . 50/45 . U0@90 . 



D . B .  Femal e Age 21 Secre tary t \: 
Date C orn eal W earing M e thod B·; .::, e Po" er IOP Edema Centering Staining r Ultra- T im e  C\irve and r :  

S ound · M ov em en t �; 
R 14 �-

9/21/76 0 i 
1 lll-

R 13 
9/28/76 0 fi L 13 

� 
R 13 - I 9/30/76 0 
L 14 

r R MGM 45 . 25 -1 . 25 14 . 5 2 CJ-4-T JP/fl 

� 11/11/76 14 lmm slow FB 
L Ta.bb 45 , 00 -1 . 25 13 . 5  1 CJ-LJ-T F:i3 

1 .  mm s l ow 

R lJ 1 c2-Lrr JP/11 
11/18/76 14 " I I  I I  lmm slow Giil 

L 13 0 C 3-4T C/Jl 
l . )mrn fast FB 

H MGM 45 . 25 -0 . 50 1 2  1 C2-}�� C!/2 
12/2/76 14 0 .  5mm s.low 

L Tabb 45 . 25 -0 . 50 14 1 C 2-JT C//2 
lmm slow 

R 0 . 635 12 0 C J  none 

12/9/76 14 I I  I I  I I  lmm slow 

L 0 . 624 lLi- 0 CJT none 
1 .  )mm slow 

R 16 0 C3-4T JP/11 
1 2/16/76 llr " " " 0 ,  5rn.In slow 

1 14 1 CJ-4T JP#l 
1mm slow 

R MGM 45 . 25 -1 . 25 13 1 C 2-4T JP1H 
1/5/77 ll} lmm s l ow 

L Tabb 45 . 00 -1 . 25 14 1 C 2- 1n JP//l 
lmm slow 

R 1 C3-L� . JP#l 
1/12/77 14 " , ,  " lmm slow 

L l CJ-4T JP,\ll 
lrn'n E; low 

R 0 c 1 - 5;.: none 
1/20/77 1 4  I I  I I  I I  Jmni fast .. 

L 0 Cl-4 JPf/l 
2rnm fast 

R 0 . 617 13 0 Cl-l+N none 
1/25/77 14 II  I I  I I  2mm fast 

L 0 . 604 lJ 0 Cl-4N none 

2:nm fast 
. \ 
. . 



D . B .  Fe�ale Ac� 21 Secretary 

Date Una ided Subjective Kera to::� et er C entral PEK Subject ive Corneal 
VA Over- Reau inc�s . . and Refractive Pachbmetry 

R e fraction ShaEe · Factor Error 
R 20�0 � ' -1 . 25 

9/21/76 , 5 @90 
L 20/60 4•) . 12 -1 . 25 

L1/; • ).0§90 
R 20(60 LJ-5 . 62 . -1 . 25 

9/28/76 46. 12@90 
L 20/60: 4 5 .  50 -1 . 25 

�6 . 12�0 -
R 20760 4 . 50 � . 1A -1 . 25 0 . 56 

9/30/76 ��o , 5  @115 . 11 

L 20/60 � " , LJ.1 -1 . 25 0 . 56 
. 12�'0 . . . z ��00 . 10 

R 20/30 pl-,0 . 50 4 5 . 87 -1 . 00-0 . 75 0 . 60 . 

11/11/76 x90 45 . 75'§190 x85 

L 20/25 pl � . -1 .25-0 . 25 0 . 60 
4_ . 002' 0 xl0 5 

R zo 20 +0 . 50-0 . 50 45. 25  -0 . 25-0 . 50 o ;  0 
11/18/76 x8.5 . 45 . 50@90 x85 

1 20/20 +0 . 75-0 . 75 45. 00 �0 . 25-0 . 50 0 . 58 
xlOO 4.5 . 00'§190 xJ.O I 

R 20 1 +0 . 75-0 . 75 45 . 2 5 pl-0 ; 25 0 . 54 l 
j 

12/2/76 . x68 45 . 12·&90 x70 . 
I 

1 zo/15 +1 . 00-1 . 00 45, 00 +o . so-i .  oo . .  0 . 60 ! � I xllO 4 . .  OO@QO xll I 
R 20 15 -0 . 25-0 , 50 45. 12 L�2. 4-0 - . 10 -0 . 25 0 . 56 I 

12/9/76 x95 45 . 25@90 45 . 97@95 . 04 
L 20/15 r>l-0 . 25 1+5 . 00 � - . 07_ -0 . 50 0 . 56 

x80 45 . 2 5@ 0 )@100- . 0 
R 20 25 pl-0 . 50 4,2.,?0 -1 . 25 0 . 5  

12/16/76 x90 45 . 5 0Ei90 

L 20/20 - 0 . 25 L�5 . 12 -0 . 75 0 . 56 

20/30 
lf�. 25@90 

R -0 . 50-0 . 50 45 . :22 �0 . 75-0 . 25 0 . 54 
1/5/77 x90 45 . 50@90 x85 

L 20/30 -0 . 25 45 . 1 2 ....;J. , 00 0 . 54 

20/30 
4�. 62§099 

R +0 . 75-0 . 25 5. 2� -0 . 50 
1/12/77 x?5 45 . 37@90 

L 20/15 +l . 00- 0 . 50 45. 00 pl 

20/30 
· x102 L�5.  252?90 

R +0 , 50-0 . 50 4j. OO -0 . 75-0 . 25 
1/20/77 x90 45 . 50E?90 x90 

L 20/20 +0 , 75-0 . 37 � -0 . 25 

20/20 
x20 1· 2'.2?90 

R 4.4 . 8:z � . • 14 -0 . 75-0 ; 50 0 . 60 
1/25/77 45 . 37@90 . 02@90 . 13 x95 

L 20/20 4,2. 00 4;1. 6} . 11 -0 . 50-0 . 75 0 . 52 
-· � . .Lo....�o 46 .  6.1@20.:JO x60 
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2 0/1 0 0  
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sub j ec t :  D . B .  

1 97 6  Oc t 

UNAIDED V I SUAL ACU I TY 

OD 
OS - - - - -
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I I 
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. /  
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47 . 00 

en 46 . .50 
t.'.J 
z � 46 . 0 0  

Cr.:! 
n:: 45 . 5 0  
n:: 
ri.:i � 4_5 . 0 0 
� 
0 � 44 . 5 0  
0:: 

. ri.:i 
� 44 . 0 0  

. 43 . 50 

47 . 0 0 

� 46 . 5 0  
z 
H � 46 . 0 0 
Cr.:! 
n:: 
0:: 4 5 . .50 
C:rl 
8 
� 4 5 . 0 0  """ . 
0 
8 � 4� . 50 
w 
;:.:: 

44 . 0 0  

43 . 50 

I 

I 

I 

sub j e c t s D . B .  KERATOMETER READ I NGS . 

v e r t i c al m eridi an - - - - -

'-.. - �  hori z on t al m e ri d i an " - --"-
- ---

ffi G rn 
- I � 

. ......_ 

righ t ey e 

1 97 6 O c t N ov Dec Jan 1 97 7  
D ATE 

' " . 
� ,  

"'- -- -· - - - - - _/ \ 
- � � - --

l e f t  eye 

1 97 6 Oc t 

. 

. 
...... 

TA B S  \ - -- - -\ ,,>-- - ---

ov ec 
DATE 

/ 
_.����--�,...._--� __ _._ _ __. 

..; an 1 97 7 

•2'�'"' 
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··· e 



- J , 0 0  

- 2 . 50 

� - 2 . 0 0  
0 
0:: 
� - 1 .  50 
w 
> 
H - 1 . 00  
8 
0 
«: 0:: - 0 . 50  
µ_. 
w 
� p l 

+0 . 50 

- J . 0 0  

- 2 . 5 0  

- 2 . 00 
� 
0 g§ - 1 . 50 
� 

g: - 1 . 0U 
H 
8 � - 0 . 50 
� 
i:z... � pl 

+0 . 50 

pati ent : D . B .  U NAIDED SUB JEC TIVE REFRAC TI ON 

spheri c al equivalent 

M r�rn 

right eye 

N ov D e c  Feb 1 9 7 6  . O c t  
DATE 

Jan 1 977  

I 

' l e ft eye 

1 97 6  O c t  N ov D e c  Jan 1 97 7 Feb 
DATE 



P . E . K .  READOUT 

Pat i en t : D . B .  Dat e : 9 /J0/76 

N OTES 
Unaided V . A . : OD 20/60 , D S  20/60 

41 

APEX 42 

TEM PORAL 
7 

6 + 

5 

4 

3 

2 

REFERENCE 

CENT . ll 5 .  9 1  CURVE �3 ---

SHAPE 
.25 - FACTOR 44 

ECC .50 
4 5  

READ 51 ANGLE 46 

2 

3 

4 

5 

OD 

- . 0 0 9  

.. mm at 5 r:o ;:; \) .  "'- =' -'  

SUPERIOR 

- • 0 0 2  

- . 0 0 1  

CORNEA REFERENCE 

4 5 . 9 1  14 6 . 5 1  

.. 1 1 .25 
't 

. 3 3 .50 

- . 0 0 1  

- . 0 0 4  
6 + - . o o r  
7 

NASAL I N FERIOR 

OS O • mm at 1 0 0 

TEM PORAL SUPERI OR 

CORNEA 

4 b . 5 l 

. 1 8 
* 

. 4 2 

- . 0 0 1  

* - . 0 0 2  

- . 00 5 

+ - . 0 0 7 

... . 0 0 1  

R E F E fl E N C E  C O R N EA 

4 5 . 7 9  45 . 7 9  

.25 • 1 0 
+ 

.50 . 3 2 

1 0  

R E F E R ENCE 

4 6 . 7 8 

.25 • 4 1  

.50 • 6 4  

. - . 0 0 1  

- . 0 0 3  

- . 0 0 6  . 0 1 0 

+ .. .  0 0 9  

NASAL INFERIOR 



.P .  E .  K .  HEADOUT· 

Pat i ent : D . B .  Date : 1 2/9/76 

N OTES S H A  P E  F A C  T 0 k Uhi! O D H  O O V  O S H  O S V  C E N T E R I N G  M A Y  B E  D I F F I C U L T  

Unai ded V . A . : OD 20/15 , O S  20/1 5 

41 

APEX OD mm ar · · · OS " mm at · 42 0 .  0 tJ (:2,) 0 • . 0 

TEM P OHAL SUPE R I OR TEM PORAi_ SUPER IOR 
7 - . 0 0 1  + -

. 0 0 9 + 

6 . 0 0 3  + - . 0 0 2  
5 . 0 0 4  + . 0 0 8  . 0 0 2  * 

4 . 0 0 4  + * * 

3 . 0 0 4 * * 

2 

* * 

REF ERENCE CORNEA RHERENCE CORNEA REFERENCE CORNEA REFERE NCE CORNEA 

CENT 
· cuRVE 4 3  4 5 . 9 1  l! 5 .  4 0  � 6 . 5 1  4 5 . 9 7 4 5_. 7 9 4 5 . 3 6 ��8 4 6 . 1 3 
SHAPE 

.25 .25 FACTOR 44 . 0 4 - . 1 0  .25 - . 0 3 .25 - . 07 
+ * + ; *  

ECG .50 . 2 0 .50 - . 3 1  .50 - . 1 6  .50 - . 2 6 45 

READ . 
ANGLE 46 _.1_9 

* * 

2 

3 

4 

5 - . 0 1 0  - . 0 0 1  
6 

-
. 0 1 5  - . 0 0 7 -

. 0 1 1 * * 

7 
NASAL INFERIOR NASAL I NFERIOR 



P .  E • K • 'READOUT 

.t·at i ent : D . B . 

N OTES I I R H f G U L P t •'. C f) H !' ' F-. 1\ - F' E: l1 D I :1J G •; D I F F I C U L T  

Unaided V . A . : OD 20/20 , O S  20/20 

41 

APEX 42 OD 1 • 
mm af i� (\ () 

\J(D· 
TEMPORAL SUPER I OR TEM PORAL 

7 
• . O • H  + 

6 . 0 0 7  + • 0 1 1  

OS 

5 
. 0 0 "1 + . 0 1 3  * • 0 1  \) 

Dat e : 1 / 25/ 7 7  

:� mm at 2 9 0  L• • 

S U P E R I O R  

+ 

T 

4 . 0 0 8  + • (I l 0 r, . 0 0 9  i' 

3 . 0 0 7  . (t l) Ci  * + 

2 

1 * "' 

R EF Efl[ NCE CORNEA R E FE11CNCE CORNEA RCFEl1ENCE CORNEA RErCRENCT' 

CENT tl 5 .  7 9 1p 5 .  � :i L+ h e 7 6 CU RVE 43 4 5 . 9 1  '� ':i .  5 0 4 6 . '5 1  4 6 . 0 2 -- ----
SHAPE .25 .25 FACTOR 44 . 1 4  . 1 3 .25 • 3 1 .25 

+ * + 
. 3 7 . 3 6  . 5 5 

- READ 5 1 0  ANGLE 46 

* • 0 0 -� + 

2 � 0 0 6  . o o s  + 

3 * + 

4 

5 

6 ,. - . 0 0 1  • \) 0 1 . O O c  . 0 1 4  
7 

• l) 1 6 + + NASAL I NFER I OR NASAL INFERIOR 

I· · 

* 

* 

* 

• () 0 6  

* 

CORNEA 

l+ 6 . 6 1  

. s o 
* 

• 7 1 

* 

. o o s  

* 



Patient Summary 

B . M . , a 25 year old male carpenter , had been an unsuc c e s sful 

hard c ontac t  lens wearer approximately four years before entering 

our s tudy . He was fit with OD Tabb method and OS MGM method . 

His original findings are as f ollows s unaided V A  2 0/100 OD and 

2 0/200 OS , unaided sub jectiv e  refraction OD - 2 . 00 sphere and OS 

-2 . 7 5 sphere , keratom eter read ing s PD 4J . 62/44 . 2 5@90 and OS 

44 . J?/44 . 3 7@90 . After one week of c ontac t lens wear his left 

eye VA improved to 2 0/100 and his right eye remained at 20/100 . 

Here he remained fairly stable for two months , all the time we 

were  making m od i fications on his lenses to flatten h i s  c orneas . 

At this p o int the lens e s  were modified with tap e  on a 12mm 

diameter tool . J  mm wide periphereal c urve . His unaided VA 

two we eks later improved to 2 0/50 OD and OS . His unaided sub­

j ec tive re frac tion is now OD - 1 .  62 sphere and OS - 1 . 12 sphere , 

keratometer read ings OD 44 . 0 0/43 . 7 �90 and OS 44 . 12/4Li- . 12@90 . 



. " 

.· '•'' 
. ' . ' 

Date 

R 
9/21/76 

L 

R 
9/30/76 

L 

R 
11/11/76 

L 

R 
11/18/76 

L 

R 
12/2/76 

L 

R 
12/16/76 

L 

R 
1/5/77 

1 

R 
l/lJ/77 

L 

R 
1/20/77 

L 

R 
1/25/77 

L 

Corne al 
Ultra-
Sound 

0 . 580 

0 . 553 

0 . 556 

0 . 548 

B .  M .  Male Age 25 Cai-pen ter 

W ear ing M e thod Bas e  Pow er IOP 
Time Curve 

lJ 

13 

1 

15 

Tabb 4J . 87 -1 .62 14 
11 

MGM 44 . 25 -2 . 25 lJ . 5  

15 
14 I I  I I  " 

14 

14 
14 . 1 1 I I  " 

15 

13 
14 I I  I I  " 

lJ 

11 
14 I I  I I  I I  

15 

14 I I  " I I  

11 
lli- I I  I I  I I  

11 

11-} 
14 I I  I I  " 

14 

p 

Edema C enter ing Sta ining 
and 

M ov ement 

r 
t I 

0 CJ-4 none � lmm slow � 0 CJ-4 non e 
1mm fast � 

0 C3-4 none f 
lmm slow t f 

1 CJ-4 none I i 
0 C 2 . 5-J . 5  JPrH t 

lmm slow FBC 
1 C2 . 5-l+N FBC 

1 .  i:'.mm slow 
0 CJ-Li- ,  5 F'BC I 

L 5mm slow \ 
0 C 2 . 5-J . 5  FDC I 

1 .  mm slow l 0 C 2 . 5-4 . 0 JP/11 
l . 5mm slow 

0 CJ-4 JP//l 
lmm slow 

l CJ-4 none 
lmm slow 

1 CJ-4 JP#l 
lmm slow 

1 C 2 . 5-3 . 5  JP/fl 
lmm slow 

1 C 2 . _5-J . 5  JP#l 
lmm slow 

1 d2 . 5-3 , 5  none 
lmm slow 

1 C 2 . 5-J . 5  none 
lmm slow 



' I -
I 

I I 
! 
I I I 
1 -
I 
\ 
I . 
I :  
1 � 
I 

1 \ I 

' 

. :� 
t! 

I 

! 
l 

� 
I 

,f ' 

B . M .  Male Age 25 C arj;ienter 

Date Unaided Sub j e ct iv e  Kerat ri.11eter C entral PEK Sub j e ctiv e  C orneal 

VA Over- Readings and Re fract iv e  Pachometry 
Refract ion Shape F'ac--'--to=r"--_E-_rr_o_r_ ------

R 
-2-0-/1_0_0 ____ �--...,..4-1 .-,6-2----.---- - 2 . 00-0 . 25 

9/21/76 44. 25990 xl80 
L 20/200 

R 20/100 
9/30/76 

1 20/200 

R 20 100 
11/11/76 

L 20/100 

R 20/100 
11/18/76 

+0 . 25 

+0 . 2.5 

·1-0 . J? 

L 20/J.OO +0 . 25 

R 
12/2/76 

20/100 +0 . 25-0 . 25 
. x?5 

L 20/100 +0 . 25 

R 20 -100 +0 ;50-b . 50 
l2/l6/76 x90 

L 20/100 +O . Sb-0 . 50 

R 20 80 
1/5/77 

L 20/100 

R 20 80 
1/13/77 

L 20/80 

R 20/80 
1/20/77 

L 20/50 

R 
1/25/77 

20 50 

1 20/80 

x5 

p l  

+0 . 25-0 . 25 
x90 

+0 . 25 

+o . so-0 . 25 
x90 

+0 . 50 

+0 . 25-0 . 50 
x9Q 

+0 . 25-0 . 25 
x?5 

41+. 37 L14 , 1?ffe90 

4·4 . 00 
45 . 00�90 
44 . 50 
44 . 62.2190 
4-4 . 12 
44. 37@90 
44.37 
44 .  50q]OO 
43 . 87 
4-4. 37@90 
44 . 50 
1+4, 0@00 
L14 . l2 
44 . 37@90 
4-4 . 50 
44 . 50.9. 0 
4·4 . 00 
Ll-4 , 50@90 
4-4 . 25 
LJ-l.� . '3 @ 0 
LrJ+ . 12 
44 . )7'.9!90 
4-4 . 12 
44. 252!90 
44 . oo 
44, 12@90 
41 . R7 
41+ . 1 @90 
41 . ?5 
44. 00E/90 
44. 12 
44 . 122?90 

41� . 16 . 1  
44 . 85:?15 . 31 

-2 . 75 

-1 ; 75-0 . 25 
xl80 

44 . 80 . OR -2 . 50 
4 , l :;I>l ?O . 2 4 _ __ 

44. 16� - . 09 
44. 62@95 . 07 
44 . 80 . 06 
1+� . 13:gJ80 ._22 

4J. 81 ·-· � 
44, 46�0 . 13 
44.37 . 22 
44 . 40@90 . 05 

- �2 . 25-0 . 75 0 . 52  
xl80 

-2 . 50�0 . 50 0 . 48 
xl55 

-2 . 00 0 . 50 

-2 . 00-0 . 25 o . 48 
x90 

-1 . 50-0 . 25 0 .  54 
x98 · 

- 2 . 00-0 . 25 0 . 58 
xlO 

-1 . 7.5-0 . 50 o .  48 
x30 

-2 . so-0 . 50 . 0 . 52 
x 

-1 . 75 0 . 52 

-2 . 25 0 . 52 

-1 . 75 0 . 52 

-1 . 00-0 . 25 0 . 52 
XhO 

-1 . 50-0 . 25 0 . 54 
x75 

-1 . 75-0 . 25 0 . 54 
xhO 

-1 . 25-1 . 00 0 . 5 
xflO 

-l . 2_5-1 . 25 0 . 52 
x00 



2 0/ 2 00 

2 0/ 1 00 

2 0/ () 0  

2 0/ 7 0  

2 0/ 6 0  
;>-; 
8 
H 
:::>. 
0 
<: 2 0/ 5 0  

- �  
:::> � 2 0/40 
> 

2 0/ J O  

2 0/2 5 

2 Q/2 0 

2 0/1 .5 

pat i ent : B . M . UNAIDED V ISUAL ACU I TY 
OD ----
OS -'-- - __, -

. ft'\_s_rn_ � -- - -- - - - - -
\ 

_ :_ � - -, � 
I 

��--__f_T�A�8�B _. 

I 

• . 

I 
\ 
I 
\ 
I 
I 
I 
\ 
\ 
I I 
v 

1 97 6  Oc t N ov 
DATE 

D e c  Jan 1 9 7 7  

l \! 
I 
I 

I 

) 
I 

Feb 



45 , 00 

� 44 . 50 
z 
H � 44 . 0 0 
r� 
p::; 
er: 43 . 50 
w 
8 
� 4J . OO 
0 
8 
;2 42 . 50 
r.r.l 
� 

42 . 0 0 

41 . 50 

4 5 . 0 0  

U) 44 . 50 
CJ 
:z: � 44 . 0 0 

� 4J . 5 0  
x 
w � 4J . OO 
2 
0 � 42 . 50 
x 
w 
� 42 . 0 0 

41 . 50 

_.,..,�-;;.:_..:,._ . .-...... -�-�-�� �- �--� 

s ub j ec t : .  B . M .  KEi\AT OiV:ETER READ I NG S  

/\. 
/ '\ 

/ '\ 

vertic al meridian - - - - -
hori z ontal merid i an ----

/ \. 
...._ _/ '.-- - - - - - - - - - -:- - - -- -

...... ...... - - - - - . 
-- ....... 

-- - - - - �- _...._ ........._ 

IP.. 6 3 

r ight ey e 

1 97 6  O c t  Jan Dec N ov 1 97 7  DATE 

((\ (JfY\ - - --- - - - - ----- -.. -..........- - -:....---=- "'-----�------ -

l e f t  eye 

1 97 6 O c t  Dec  Nov Jan 1 977 DATE 

Feb 

Feb 



- J . 00 

- 2 . 5 0  

s - 2 . 0 0  
0::: 
0::: 
r:r.:i - 1 . 50 
r.:r.:i 
> 
H - 1 . Q Q  8 
0 
� � - 0 . 50 
rLJ 
0::: 

pl 

+ 0 . 50 

- J . 00 

- 2 . 50 

- 2 . 0 0 
0::: 
0 
Ct:: 
IX - 1 . 50 r.:r.:i 
rLI 
> - 1 . 00  
H 
8 
u � - 0 . 50  
µ... 
r.:r.:i 
o:; pl 

+0 . 50 

--------� ·- --·-·--· -- ----- · 

pati ent . B . M .  UNAIDED SUB JEC TIVE REFRAC TION 

spheri c al equivalent 

right ey e 

1 97 6  Oc t Jan 1 97 7  F e b  D e c  Nov 
DATE 

IY\ <; rY\ 

l eft eye 

1 97 6 O c t  F e b  D ec N ov 
DATE 

Jan 1 9 7 7  

I • 



P . E . K . HEADOUT 

Pati ent : B . M .  Dat e : 9/J0/76 

NOTES 

Unaided V . A . : OD20/100 , OS 20/2 00 

4 1  

APEX 42 

TEM PORAL 
7 

6 

+ - • 0 (l 1 

OD O • mm at 2 j S 

SUPER IOR 

* - . o o s  
5 - . 0 0 1 * 

- . 0 0 3  

OS l . mm at 3 3 5  

TEM PORAL SU P E R I OR 

+ * - . 0 0 1  

- . 0 0 6  
4 

- . 0 0 1  - . 0 0 1 - . 0 0 3  
3 

2 

CENT 
CURVE 43 

SHAPE 
FACTOR 44 

ECC 45 
READ 
ANG LE 46 

2 

3 

4 

5 

6 

7 

RffERENCE 

,q t� . 1 6 ---

.25 

.50 

• 0 1 1 

NASAL 

• () 0 1 

. 0 0 1  
CORNEA 

4 4 . 1 6 

• . 5 1  
+ 

. 5 6 

REFEf,E NCE 

1+ 4 . 8 5 ---

.25 

.50 

• 0 () 1 

• 0 0 1 
CORNEA 

4 4 . b 5  

• 1 0 
* 

• :s 2 

* - . 0 0 6 
* - . 0 1 0  

INFERIOR 

.. 
• 0 0 1 

R E F E R E NCE CORNEA 

4 4 . 8 0 4 4 . 8 0  ---

.25 . 2 4 
+ 

.50 . 4 b  

1 7 0  

• (J 0 1 

. u o 2 -

+ 

. 0 0 9  

NASAL 

. 0 0 1  
REFER ENCE CORNEA 

4 5 . 1 3 4 5 . 1 3  

.25 • i) 8 
* 

.50 . 2 8 

. 0 0 1  

. 0 0 2  

- . 0 0 1  

* - . O O b 

* - . 0 1 3 
* - . 0 2 0  

IN FEHi  OR 



P . E . K .  rtEADOUT 

P a t i ent : B . M .  Date : 1 2 /  1 6 /76 

NOTES S H .l\ P E  F P. C T O �' L O \".! 0 fl V C E iH E R I N G  IJ1 A Y B E D I F F I C U L  T 

Unaided V . A . : OD2 0/1 0 0 , OS 20/ 1 0 0  

41 

APEX 42 OD () . 

mm at l p (' OS 
2 .  . .  I ./ 

QJ¥\'\ (!:) 
T EMPORAL SUPE R I OR TEM PORAL 

7 

6 + - . 0 0 1  
5 * ... . 0 0 4 
4 ... . 0 0 2  - . 0 0 1  
3 

- . 0 0 1  
2 

- . 0 0 1  

. 0 0 1  
H E F E R E N C E  CORNEA REFERE NCE-- . CORNEA REFERENCE CORNEA 

CENT 
4 4 . 1 6 A 4 . 1 0  4 4 .� 4 4 . 6 2 4 tl . B O 4 4 . 5 4 C U RVE 43 

SHAPE .25 • 0 7 .25 - . 0 9 .25 . 2 2 FACTOR 44 
+· * 

ECC 
45 

.50 . 2 6 .50 - . 3 1  .50 . 47 
READ 1 7 0 A N G LE 46 

2 
. •  0 0  l 

3 - . 0 0 3 . 0 0 3  + 

4 - . 0 0 7  . 0 0 5  + 

mm at 2 8 5  

S U P E R I O R  

. 009 

REFERE NCE 

4 5 . 1 3 -----
.25 

+ 
.50 

CORNEA 

4 4 . 6 5  

. O b  
* 

. 2 5 

5 'it -
• •) 1 5 . 00 8  + - . 0 0 1  

6 * - . 0 2 6 
7 

N A SAL. I N FERIOR 

• 0 1 1  + 

NASAL 

* - . 0 0 6  

* - 0 1 5  
I N FE R I O R  

• 



Pat i ent : B . M .  

N OTES ii 1 Fi k E C t ' U, !-' C li 1,: h • : F 
�'.· :-1 i-\ !-> t:. f .h C T u r.. L U  • ': 

Unaided V . A . : 

I 41 

APEX 42 OD 

F . E . K . READOUT 

Dat e : 1 /25/7 7 

- F t; 1., i • I 1 .i.:; �; C: I F F I C u l l 
�-; !-: V C !:: IH i:� �� H! G f·i A Y ti F. D J. F F  l C U L T  

OD 20/5 0 , OS 2 0/80 

OS ti . m m  at ;�' �: n 

TEM POF�AL . SU PUi l O R  T E M P O R A L  S U P E R I O R  

7 ( ·� { + • j c. J . 

6 
. 0 1 3  

5 

+ 

+ 

+ - • (.i 3 0  
+ .. .  0 2 0  

+ - . 0 1 3  

• •  5 d  

4 
• 0 (1 7 • 0 () '::i + - . 0 0 7 . 5 7 3  

3 

2 

CENT 
CU RVE 43 

SHAPE 
FACTOR 44 

READ 
AN G LE 46 

2 

3 

4 

5 

6 

7 

• 0 0 LI 

f1E F [f1 E �JCE 

• 0 \) 1  \ 
CORNEA \ 

,, .• � .  l; 1 

.25 . 2 7 
.,. 

,;.; -
• _, c  

. O C 4  

• (j 1 0 

NASAL 

. n o s  

. 0 0 4  

. 0 0 2  \ . RffEnfNCE CORNEA 

tl ll • 
-

i:� a • 1.1 6  -

.25 • 1 3  
* 

• .3 6 

-
• () () I� 

- . 0 1 l. 
* - . U Hi 

I N FERIOR 

H E F E 1 1 E I CE CORNEA 

4 4 .  /j 4 .  3 7 ---

.25 • (-� 2 

. 4 7 

1 7 (l 

NASAL 

- . 0 0 2  

- . 0 0 1  
HEF Efl E N CE "- S' , ! 3 
&e-�1.J·O ---

.25 
+ 

- • \) 0 2 

- . 0 0 3  

1 v •iMFERIOR 

• 3 E! 0 

CORNEA 

Lj lf . I.I 0 

(.J i::; . -· 

. 2 1 
* 



P ati ent S um mary 

D . M . , a 2 3  y e ar o ld mal e in his first y ear of optom e try 

s chool was a f irst time c on tac t l ens wearer . He was f i t  wi th 

r ight ey e Tabb m ethod and l e f t  ey e MGM m e thod . His original 

f ind ing s are as follows : unaide d  VA 2 0/50 OD and OS , unaided 

sub j e c tive r e frac t i on OD - 1 . 2 5- 0 .  )Uxl65 and OS - r . 2 5- 0 .  50xl65 , 

kerat ome ter readings OD 4J . o2/44 . 62@90 and OS 44 . 00/44 . 50@90 . 

He showed an initial d e crease in VA t o  2 0/ 1 0 0  OS and 2 o;eo OD 

two day s  after h i s  l ens e s  were d i spens e d . Approximate ly one 

week later his VA r e turned to 2 0/ 50 OD and OS . After 4 we eks 

his acuity improved t o  2 0/JO OD and OS , then after 8 we eks 

improved further to 2 0/20 OD and OS . At this p o int h i s  unaid ed 

s ub j ec t ive r e frac t i on i s  PD and OS - O . o2 sphere and keratom e t e r  

r e ad ing s  OD 4J . 50/44 . 0 0@90 and OS 43 . 7 5/44 . 0 0@90 . 



D .  M .  Male  Age 2J lr_,Jtometry Student 

Date Cornca,l ':I earing Method 
} ' · · 3e Pow er IOP 

Ultra- Time t : c  ... f"'"\1 8 . 
S011nd 

R lL� 
9/16/76 

L 14 

R lJ 
9/23/76 

1 14 

R 0 , 559 
10/28/76 

L 0 . 55 0  

R Tabb 42 . 87 -0 . 87 12 
11/11/76 10 

1 HGM 4J , 3 7  -0 . 75 13 

R 11 . 5 
11/18/76 14 1 1  " 1 1  

L 1 2  

R 13 
12/2/76 14 I I  I I  I I  

L 12  

' R 0 ,  57L� MGM 42 . 87 - 0 . 75 13 
12/9/76 14 

L 0 . 570 Tabb 43 , 50 -0 . 75 1 2  

R 12 
12/ll1/76 14 I I  I I  I I  

L 13 

R Tabb 42 . 87 -0 . 87 10 
1/5/77 14 

L Tabb 43 , 50 -0 . 75 11 

R 
1/13/77 14 II  " I I  

L 

R 12 
1/20/77 14 I I  I I  I I  

L 13 

R 0 . 593 10 
1/25/77 11.J- " II  I I  

> 

L 0 . 565 11 

Edema · C enter in,g; 
and 

Movem ent 

-

0 C J-J . 5  
0 . 5mm slow 

l CJ-3 . 5  
o .  mm fas t  

1 CJ-4 
lmm slow 

1 CJ-4T 
lmm slow 

0 CJ-4T 
l . 5mm slow 

1 CJ-ltT 
1 .  Smrn slow 

0 CJ-4 

1 CJ-4T 
1 .  mm. slow 

1 CJ-4 
lmrn sloYI 

1 C2-J 
lmrn slow 

1 C3-4T 
1 mm slow 

1 CJ-2  
lmm sl ow -

1 

1 

1 CJ-4T 

1 CJ-4T 
lmm slow 

1 CJ-Lrr 

l CJ-4T 

Sta ining 

none 

none 

JP/11 

JP/11 

none 

JP./,tl 
C//1 
none 

JP Ill 

JP/11 

JP/11 

JP/11 

JP//l 

none 

none 

none 

none 

none 

none 



Date 

R 
9/16/76 

L 

R 
9/23/76 

L 

R 
10/28/76 

L 

R 
11/11/76 

L 

R 

11/18/76 
L 

R 
12/2/76 

L 

R 
12/9/76 

L 

R 
· 12/14/76 

L 

R 
1/.5/77 

L 

R 
l/lJ/77 

1 

R 
1/20/77 

L 

R 
1/2.5/77 

1 '- L 

" 

Unaided 
VA 

20/50 

20/50 

20/50 

20/50 

20/50 

20/50 

20/60 

20/6 0  

20/60 

20/50 

20/40 

20/60 

20/30 

20/30 

20 50 

20/30 

20/30 
-

20/30 

20/30 

20/30 

20/20 

20/25 

20/20 

20/20 

D .M .  Male Age 23 Optometry Student 

Sub j ec t ive Kera tc::', eter 
Over Read ings 

R e fract ion 
'J .JZ 
44, )7@90 

4" . 75 
L1-4 , 50:?')0 
1-1-1 . 62 
44 . 62·�0 
44. 00 
41.J- , 50?90 
4J. '32 Lf4 , 3 7@73 
43, 75 .  
4L� . 50i>86 

+0 . 2S 4J. 8i 
44. 25�0 

pl 44,_ 25 
44 .62!90 

pl 4J. 25 
4-4, 00@90 

pl-0 . 2.5 41-i- . oo 
x90 l.J-4, 50320 

+0 . 2.5 41 . 6 2 
44. 00�90 

pl-O . J7 l.i4 . 2,2 
xllO 44 . 87?10 

pl 43,75 
44. 00:£?90 

pl 44 . 2 5  
!:;1� . 0'£!90 

-pl 41-i- . . oo 
44 .. 62;2190 

·-0 . 25 43 ,75 
44.J?S90 

pl 43 ,75 
43 . 87@90 

. ... 0 . 25 43, 50 
41J. . 12�90 

+0 . 25 l-1-3. 62  
44. OO·'E?90 

-0 . 50 . 4-4 .  00 
Lf4. 2 s�o 

+0 . 25 4) . 50 
44. oo�o 

+0 . 25 43. z5 
_44 . 00�90 

+o . 75�0 . 25 LJ4 , 00 
x?O 44. 50�90 

+0 . 25 L�). ?S 
4Lr . 12�90 

C entral PEK 
and 

Shape Factor 

L1.5 , Ll{) � 
44 . 31@95 . 39 
Li-4 . 00 . 2 
44 . 12@95 32 

-
. 

41 . 51 .01 
44. 71@95 . 32 
44. L�9 .:XL 
�4 .  � 0 . '31 

4J . 7R . Bl 
44. 24@90 . 48 
JQ.20 ill 
44. 02�0 . 20 

Sub j e c t ive C orneal 
R efract ive Pachometry 

Error 
-1 . 00-0 . 75 

x:l70 
-1 . 00-0 , 75 

x:l65 
- 1 .  25-0 . so 

xl65 
-1 . 25-0 . 50 

xl6 5 
, 47 

. 46  

- 1 .  25-0 . so . 62 
xl65 

-1 . 50·-o . 25 . 62 
x17c; 

�l . 25 • .s3 

-1 . 75 . 58 

-1 . 25-0 . 25 . 52 
xl5 

-1 . 25'-0 . 50  . 52 
xl'35 

-1 . 25 . 52 

-1 . 50 . 52  
-

-1 .jO-O . SO , 55 
xl80 

-1 . 75 , 55 

-0 . 25-0 . SO , 54 
xl80 

-1 . 00 . .52 

-1 . 50 . 52 

-1 . 75 . 52 

- 0 . 50 . 52  

-0 . 2.5-0 . 25 , 52 x00 
-0 . 50-0 . 25 , 52 

x45 
- 0 . 75 . 52 
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� · 

P . E . K . READOUT 
----

Pat ient : D . M .  · Dat e : 1 0/2 8/76 

N OTES 

Unai ded V . A . : OD 20/50 , OS 2 0/50 

APEX 42 OD 

TEMPORAL 
7 + - . 0 2 1  

4 

3 

2 

R E F E flE NCE CORNEA 

CENT 4 :s • 4 0 4 :; . 4 0 CU RVE 43 

S HAPE 
.25 . 3 9 FACTOR 44 

ECC .50 . 6 3 45 

READ 5 
A N G LE 46 

2 

3 

4 

5 

6 

7 
NASAL 

l • 
mm at 1 9 0 OS l .  mm at 3 3 Q  

$UP E R  I OR 

DMR \'--� TEM POF1AL S U P E R I O R  

. O O :!i  - . 0 0 4  

- . 0 0 2  • u 0 1 - . 0 0 1  

- . 0 0 1  

R E F E RENCE CORNEA R H E f1ENCE CORNEA REFEF1ENCE 

4 4 . 3 1  4 4 . 3 1  4 4 . 0 0  4 4 . 0 0 4 4 . 1 3  

.25 . � 7 .25 . 3 2 .25 
+ * + 

.50 • 6 1  .50 . 5 7 .50 

1 6 0 

+ . 0 0 6  
+ . 0 0 2  • (J 1 6  + . 0 0 4 ;. * 

I N FERIOR NASAL I N FE R I OR 

. 0 0 1  

CORNEA 

4 4 . 1 8  

. 2 0 
* 

. 45 

- . 0 0 2  

- . 0 0 6  



P . E . !< .  R EADOUT 

Pat i ent : D � M . Date : 1 2/9/76 

NOTES 

Unaided V . A . : OD 20/JO , OS 20/30 

41 

APEX 42 . 

TEMPORAL 
7 

6 + 

5 

4 

.3 

2 

OD 

R E FERENCE CORNEA 

CENT 
CURVE 43 �� 3 • .B__Q 4 :3 • � 1 

SHAPE 
FACTOR 44 

ECC 
4 5 

READ 
- ANGLE 46 

2 

3 

4 

5 

6 

7 

.25 ') . .  • .  c 

.50 . 5 7 

--2 

NASAL 

mm at _ ? -1 .  2 .. :i 

SUPE R I OR 

. 0 0 3  

- . 0 0 5  
- • 0 (J 4  

.. • 0 0 2 

- . 0 0 1  

\jrv{i) 
l EMPORAL 

+ 

- • () 0 l 

- . 0 0 1  

.. .  0 0 1  

OS 2 • mrn at . 3 2 0  

SUPE R I OR 

- .. 0 3 1 

+ 

+ - ,. 0 1 4 

- . 0 0 7 .. • 0 0 I� 

- . 0 0 4  - ,. 0 0 4  
-

. 0 0 2  .. .  o o r-
REFERENCE CORNEA R E F E RENCC CORNEA R E F E RENCE CORNEA 

.25 . 3 1  .25 
+ * 

.50 . 5 5 .50 

... l�9 

* - . 0 1 0  

* - . 0 1 4  

INFERIOR NASAL 

. 3 1  
+ 

. 5 6 

.25 . 2 7 
· *  

.50 . 5 2 

- . o o s  

- . 0 0 9  

* - . 0 1 6  

* - . 0 2 6  

I . - . o 3 s 

INFERIOR 



P . E . K .  READOUT 

Pat i ent : D . iVl . Date : 1/25/77 

NOTES I T 1i k FL � U L A f-i  C U 1·d-.: E :\ - 1-' f: !\. i) l i i G :S O I F F I C U L T  
S i-i i\ P t  F i\ C T u :.;: C1 \ :.: r·: . h 5 H /. S  1\ E F< A TO C O i" IJ �  d t:: r. � ·  C O ''-i S l l\ E RF [;  

Unaided V . A . : OD 20/20 , O S  20/20 
41 

APEX 42 

TEMP OHAL 
7 

6 

OD l • mm at r' r.'. (i 

SUPEl� I OH 
jJN\G) 

5 + - • i) (I �! 
4 

3 

2 

CENT 
CURVE 43 

SHAPE 
FACTOR 44 

READ 
- ANGLE 46 

2 

3 

4 

5 

6 

7 

REF (RCNCE CORNEA 

li 3 • 4 0 . £! 3 • ·1 A 

.2s • e 1 

. 9 U 

' . 0 1  l. 

. o � o  / 
I 

N AS.A.L 

• 0 1. 3 

- . 0 0 2  . 0 0 6  

- . 0 0 1  

- . 0 0 1  

+ 

riEF ERCNCE CORNEA 

ll q • �) 1. il 4 • 2 !.j 

.25 • i-1 8 

. 6 9 

* 

* 

+ * - . 0 0 2  

I NFERI OR 

OS 

TEM PORAL 

f1t F [ R [ NCf' 

l.+ 4 . 0 0 ---
.25 

1 i� 0  

NASAL 

l • 
mm at :� U (I 

-
• \J 0 1 

• () 0 6 

CORNEA ll U Hl [ l< C E  

•! :., • '.i 0 L! LI • 1 6 -
• �\ 5 .25 

+ 
. s s  

I NFER I OR 

• 0 (j 2 

CORNEA 

tJ 4 . t) 9  

. 2 0 
* 

. 4 5 

. O il l 

- . O v 1. 

* - . 0 0 7 



Patient Summary 

K . R . , a 17 year old female was a first time c ontac t lens 

patient . She was fit with right eye MGM method and left ey e 

Tabb method . Her original findings are as follows : unaided VA 

2 0/50 OD and 2U/4u OS , unaided sub j ective refrac tion OD and OS 

- 1 . uO sphere , keratometer reading s OD 4J . �7/44 . 7 5@90 and OS 

44 . 12/44. 62@90 . After an initial decrease in acuity she 

improved to 20/2 5 OD and OS in approximately 2 weeks . Af ter 

another 3 weeks we gave her new lens es  with approximately 0 . 7 5 D 

l e s s  ( - J .  After 3 weeks her unaided acuity decreased t o  20/40 OD 

and 2U/6U OS . At this point we gave back her original lens e s . 

Within · a  week she c am e  back to 20/20 OD and 20/1 5 OS where she 

now stand s . Her unaided sub j ec tive refrac tion i s  OD - 0 . 25  and 

OS +0 . 2 5 ,  keratometer read ings are OD 43 . 87/43 . 75@90 and OS 

44 . 0 0/L�J . 50@90 . 



K . R .  ·Female Ace -17 Stude_nt 

Date Corneal W earing Method r - .3e Power IOP Edema Centering Staining 
Ultra- Time C u,�v e and 
Sound 1'lovernent 

R 
10/4/76 0 

1 

R 18 
10/18/76 0 

L 16 

R 0 . 583 
10/28/76 0 

L 0 . 584 

R MGM 4-3 .62 ' -1 . 00 2 2  1 CJ -4 C//l 
11/11/76 14 0 . 5  slow 

L Tabb 43 . 75 -1 . 25 19 1 CJ-l-1- c/11 
O . S  slow --

R 2 2  2 C J-4 JP/11 
11/18/76 14 , -, I I  I t  l . Omm fast 

L 19 1 C 2-3T . JP#l 
0 . _5rnrn slow 

R MGVi 4J . b2 -0 . 50 19 0 C 2-5 C//l  
1 2/2/76 14 1 .  Omm slow JP//l 

L Tabb 44 . 0 0  -0 . 75 18 1 Cl . 5-4 C/11 
2 . 0mm sl ow .JP!l l  

R 0 . 618 18 l C3-S none 
12/9/76 14 II I I  I I  l . Smm slow 

1 0 , 579 1.7 1 CJ-5 none 
l .  mm slow 

R 19 1 C 2-5 JP//l 
12/16/76 14 " I t  " l .  5mm slow 

L 19 . 1 C 2-4 JPfll 
1 .  'mm slow 

R MGH 43 , 62 -1 . 00 20 l CJ-4 none 
1/7/77 14 l . Omm slow 

L Tabb 43 . ?S -1 . 25 20 1 CJ-4 none 
1 .  Omm slow 

R 1 CJ-4 JP//1 
1/13/77 14 • I I  " " lmm slow 

1 1 CJ-4 . 5 JP//l 
1 .  5mrn slow 

R 1 8  0 . C 2-4�r JP/11 
1/20/77 14 I I  " " l . 5mm slow 

L 1 8  0 C 2-3T JP/11 
1 . 0mm slow 

R 0 . 586 19 CJ-Li- none 
1/25/77 lq, I t  I I  " l . Omm slow 

L 0 . 580 17 C J -1-t- none 
l . Omm slow 

� i .' 



K . R . Female A�e ··17 Student 

Date Unaided Sub j e c t ive Keratc·,,- eter C entral PEK Subjective Corneal 
VA Over- R ead ings and R e frac t iv e  Pach ometry 

R e fract ion Shane Fac tor Error 

R - 20/50 4) . 87 ' -1 . 00-0 . 25 
10/4/76 44 . 7�84 xl25 

L 20/4o 44 . 12 -1 . 25 
4J� .  6 2:@90 

R 20/50 43. 87 -1 . 00 
10/18/76 44. 3 7:§190 

L 20/40 44 . 00 -1 . 00 

20/50 
I14 .jOWO 

R 4). 87 44- . 14 . 21 0 :  5L1-
10/28/76 44 . 37@90 44 . 84-..'ID<)O . 2 5 

L - 20/4o 44 . 12 44 . 22 . 12 0 , 54 
Lil). ,  b2@8 44 . 97@90:2 

R 20 -100 +0 . 50-0 . 37 1-i4 . 50 -1 . 00-0 . -so 0 . 58 
11/11/76 x83 41.1- . 50:2$0 x90 

L 20/30 +0 , 50 - 44 . 00 -0 . 50 - . 0 . 58 
41-J., 25@20  

. R 20/25 ·l-0 .  50-0 .50 �..Jfl -0 . 25-0 , 75 0 . 52 
11/18/76 x85 - - 44. 50§90 x85 

1 20/25 +0 . 25 43,75 - 0 . 50-0 . 50 0 . 56 
41-1 . 62@00 x20 

R 20/25 +0 . 50-0 . 50 43, 75 -0 , 75-0 . 25 0 . 52 
12/2/76 x90 44. 25&90 x90 

L 20/15 +0 . 2_5 43, 50 pl-0 . 50 o .  SL� 
L� . .•  ) ?:@90 xlO 

R -
20/3 0 -0 . 50-0 . 50 I : oo 4]. 82 - : 08 pl-1 . 00 0 . 54 

12/9/76 x85 44. 00'.§)90 44. 42@90- . 06 x80 

L 20/40 -0 . 25 44. 00 4'3 . 69_ . 06 -0 . 25-0 . 25 0 .  51-J. 
- 44.6-2�0 41.G1_?@90 . 07 xl2.2 

R 20/30 +0 . 2.5-0 . 25 44 . 12 -1 . 25 0 . 54 
12/16/76 xl20 44. 00090 

L 20/30 pl- 0 . 25 44. oo -0 . 75 0 . 54 
x 0 .  1-i4 . �0�· 0 

R 20 40 +0 . 75-0 , 50 44. 12 -1 . 00-0 . 50 - 6 . 54 
1/7/77 x90 44. 7 .SC"-9 0 x75 

L 20/60 -pl-0 ; 25 4Ji, , 12 -o . 75-0 . 75 - 0 . 54 
x 0 44 . " "@ 0 x16 -

20 26 +0 . 75-0 , 50 � R -0 . 25-0. . 50 0 . 54 
1/13/77 x90 44 . ocx__�o x90 

L 20/15 +0 . 75 ... 0 , 25 4}. 7.2 pl 0 . 55 
x90 l/1-1- , 25@90 

R 20/20 +o . so-0 . 25 4) .62 -0 . 25-0 , 50 
1/20/77 x75 l-J-4 • 2 5'.8!9 0 . x90 

L 20/15 +0 . 50-0 . 25 41 . 22 pl 
x80 !+4 .  2S$90 

R 20/20 
--

+o , 75�0 . 75 lQ• 25 44. 11+ :!TI ----- -
pl-0 . 50 o .  SI+ 

1/25/77 x90 - 43 . 87:8190 4LJ.. , 8Ll@90 , 21 x90 
L 20/15 +O , 75 4}. 20 44 . 27 :-1:1 +0 _. 25 . 0 . 56 

_ 44 .  502?QO 44. 97 . 12 

; -
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P . E . K .  R EADOUT 

Pat i en t : K . R .  Dat e : 1 0/2 8/76 

N OTES 

Unai ded V . A . : OD 20/50 , OS 20/40 

CENT 

41 

APEX 4 2  OD 

TEMPORAL 

7 . 0 0 3  + : . o : :� 
4 . 0 0 1  
3 . 0 0 1  
2 

• 0 () 1 

. 0 0 1  
R E F E R E NCE CORNEA 

CU RVE 43 4 LI • 1 4 4 4 . 1 4  
SHAPE 

.25 . 2 5 FACTOR 44 

ECC .50 . s o 
45 

READ 

ANGLE 46 

2 

3 

4 

5 

6 

7 .  
N ASAL 

0 • mm at 2 g '::) ,......--...__, OS 1 • mm at 4 5 
/ '\ 

�fl, / .\ ) 
SUPc R I O R  � TEM PORAL SL.;PERIOR 

+ 

. 0 0 2  

. 0 0 1  
REFEHf.NCE CORNEA 

4 4 . 6 4 14 4 . 6 4  

.25 . 21 
* 

.50 . 4 6 

* - . 0 0 3  

* - . O O o 
* - . 0 0 7  

I N FERIOR 

+ - . o o s  

+ 

REFERE NCE
. 

CORNEA 

4 4 . 2 7 4 4 .  e:: 7 

.25 . 27 

.50 . 5 2  

. 0 1 7  + 
NASAL 

- . 0 0 1 

REFEf1 ENCE 

4 1� . 9 7 

.25 
t 

.50 

I N FERIOR 

* 

- . 0 0 2  

. 0 0 1  \ 
C:�N:Al 

. 

, 

4 4 . 9"1  

. 1 2 
* 

. 3 4 

.. 0 0 1  

. 0 0 1  

- . 0 0 1  
- • 0 0 .s 

... . 0 0 4  



Pat i ent : K . H .  

P .  E . K  • .  READOUT 

Dat e : 1 2 /9 /?6 
----·-···-�- -------------------------- ·-----------

N OTES S H  A P  [ F A C T  0 R L 0 VJ O O H  D O V  C E N T E R I N G M A Y  B E  D I F F I C U L T  

Un�ided V . A . : O D  20/JO ,  O S  20/40 

41 

· APEX 42 00 ') mm at 
l • 0 , - - - - -

/ "\ 

OS 
2 • 

mm at 3 1 0  

TEMPOflAL 
7 

Kr---( n 1 
SUP E R I O R  \ ,;L, / TEM PORAL 

+ 
S U P E R I OFI 

6 + 

5 - • 0 (J 1 

- "-----� 
- . 0 0 6  

- . 0 01 

. 0 0 3  . 0 0 2  

4 . 0 0 2  + . 0 0 3  
3 

. 0 0 2 * . 0 0 5  
2 . 0 0 1  . 0 0 3  

. 0 0 2  
R E F E R E NCE CORNEA REFERENCE C O R N EA REFERE NCE CORNEA REFERENCE CORNEA 

CENT 
CURVE 43 !±_i:±_,J, _ _ll Li 3 . t� c· 4 4 . 8 4  lH + . Ll 3  44,_ 2 7  4 3 . 6 9 _1E_f_�J 4 4 . 7 2  

SHAPE 
.25 FACTOR 44 - . 0 6 .25 .. • 0 8 .25 • 0 7 .  .25 . 0 6 

+ * + 
ECC .50 - • 2 £!  45 .50 - . 2 8 .50 . 2 6 .50 . 2 4  

READ 1 8 0  ANGLE 46 J 5'_9 

2 . 0 0 3 
3 * 

4 

- *  

5 - . 0 0 5 - . 0 04 . 0 0 9  ... . 0 0 6  
6 + 

7 
NASAL 

- . 0 1 1  * - . 0 1 :3 

�NFERlOR • • O 2 '.i 

• 0 1 1 + * - • 0 1 1  

NASAL I NFERIOR 



N OTES 

Pat i ent : !L R .  

.P . E . K .  READOUT 

Bat e : 1 /2 5 / 7 7  

Unaided V . A . : O D  20/20 , O S  2 0 / 1 5  

41 

APEX 42 OD 

TEMP ORAL 
7 . 0 1 0  + 

6 
• () 0 8 

5 

4 

3 

2 

• () 0 1 
H E  FERENCE CORNEA 

CENT 
CU RVE 43 

SHAPE 

FACTOR 44 

R EAD 
A N G L E  46 

2 

3 

4 

5 

6 

7 

£i 4 . 1 li 4 3 . 6 9 ----
.25 

1 6 0  

. o/. 
. 0 0 7  + 

NASAL 

. 1 R 

• q ;:: 

+ 

mm at 

?:�CD SUPE Fl l OR 

. G 1 6 

* 

t-

. o o s  * 

* 

REFEHENCE CORNEA 

4 'f .  a ,4 4 �-l . 1 9  ----
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M o i r e  fring e .  

D i s c us s i on and Ob s e rvat i on s  

U n f ortuna t e ly m u c h  o f  t h e  m o ire
'

f r ing e ph o t ographs were 

unu s ab l e  d u e  t o  a var i e ty of t e c hn i c al d i f f i c ulti e s  s o  �hat 

d ata was l o s t . W e  s t i l l  f e e l  c h ang e s  in t h e  c entral c orn e a  

are a  s hould b e  inv e s t ig at e d . 

MGM v ersus m od i f i e d  Tabb m e thod . 

Th e f o l l owing p ag e s  are t ab l e s  and g r aphs s howing a c om ­

p ar i s on o f  the MGM and mod i f i ed T abb f i tt ing m e th od s . 

I n i t i ally w e  o b s e rv e d  g r e at e r  e d ema w i th the MGM lens but 

m in o r  m od i f ic ati on s  c or r e c t e d  thi s . G en e rally the MGM l ens 

c en t e r e d  b et t e r  ( as would be e xp e c t e d  wi th a l arg er l en s ) �han 

the m o d i f i ed Tabb l ens on tho s e  ind ividual s  wh i c h  showed a 

t endency f or the l en s e s  t o  m ove t emp oral . 

B o th me thods we u s e d  app e ar t o  b e  equally e f f e c t iv e  in 

p roduc ing ac u i ty c h ang e s . Th i s  m ay b e  b ec au s e  they are s o  

s im i l i ar i n  b a s e  c urve wi th th e m a j or d i f f e r en c e b e i ng s i z e . 

W e  als o  b e c am e  s o  ac c us t om e d  t o  and p r e f  erred the wat e r  s e r i e s  

f o r  b lend ing t h e  p e r ip h e ral c urv e s  that w e  u s e d  i. t o n  t h e  MGM 

lens thus inadv e rtantly n egat ing any d i ff e renc e s  in p er ipheral 

c urv e blend s . 

On e advantag e o f  th e Tabb m e t h o d  i s  that f ewer l en s  change s  

a r e  n e e d e d  a s  mod i f i c at i on s  c an b e  done t o  the e x i s t ing l e n s  t o  

ac h i ev e  the d e s i r e d  e f f ec t .  T h i s  g iv e s  th e prac tioner skilled 

in m o d i f i c at i on s  b e t t e r  c ontrol ov e r  the lens·  param e t ers . Al s o , 

a larg e inv entory o f  lens e s  i s  not n e ed ed as i s  required with 

th e MGM f i tt i ng t e chniqu e . 
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DATE 

TABB 

9/30/76 
MGM 

TABB 

11/11/76 
MGM 

TABB 
ll/18/76 

MGM 

TABB 
12/2/76 

MGM 

TABB 
12/9/76 

MGM 

TABB 
12/16/76 

MGM 

TABB 

1/5/77 
MGM 

TABB 

1/13/77 
MGM 

TABB 
1/20/77 

MGM 

TABB 
1/25/77 

MGM 

TABB 

MGM 

,1 1 ,  I 1 ·  

SUBJECTS W ITH THE SAME F ITT ING METHOD 

FOR THE DURATION OF TH IS STUDY 

MEAN SUB.J . 

R EFRACT ION 

(SPH . E:lUIV) 
-1 . t�2 

-1 . 6? 

-2 . 25 

-1 . 79  

-1 . 17 

-1 . 08 

-1 . 87 

-1 . 04 

- . 44  

- .)7 

-1 . 17 

-1 . 75 

-1 . 29 

-1 . 46 

- . 58 

- . 71 

- . 62  

-1 . 08 

- , 75 

-1 . 04 

(N=3 EYES ) 
CHANGE 
FROM OR I-

GINAL R . E .  

-
. 83 

- . 12 

+ . 25 

+ ,  59 

- . 45 

+ . 6J 

+ , 98 

+l .JO 

+ . 25 

- , 08 

+ , 13 

+ . 21 

+ . 84 

+ .96 
+ . 80 

+ � 2:_9 

+ , 67 

+ . 6J . 

MEAN 
AM OUNT OF 

CYLTIIDER - --
. 67 

• l-J-2 

, 75 

.J4 

, 36 

. 13 

. 46  

. 12 

. 44 
, 06 

. 25 

,37 

,-55 

. 29 

, 50 

. 17 

. 58 

,55 

, 59 

. 21 
MEAN CHANGE 

+0 . 293 

+0 , 523 

CHANGE 
FROM OR T-
GIN AL CYL . 

+ . ot3 

- . 08 

- . Jl 

- . 09 

- . 21 

- .JO 

- . 23 

- . J6 

- . 42 

- . 0 5  

- . 12 

- . 13 

- . 17 

- . 25 

- . 09 

+ . l) 

- . 08 

- . 21 

-0 . 172 

.-0 . lL�9 

� 
UNA IDED � I V . A .  1·• f 
(20/x) � 

66 . 7 

lO], 

51 . 7 

l 76 . 7 

48 . J  I 48 . 1  i � 

4J . J  ' 
I 46 . 7 k 
I 

51 .  7 l 
48 ,J 

50  

51 . 6  

56 , 7  

56 . 7 

J6 , 7  

JO 

JB . 3  
JJ. 3 

28 . 3  

40 
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SUBJEX:!TS W ITH THE SAHE :F'ITI' ING M.E'THOD 
FOR THE DURATION OF TH IS STUDY 

( N=J EYES ) 

DATE MEAN CHANGE MF_iAN C HANGE 
HOR IZ ONTAL FROH OR I- VERTICAL FROM OR I-
K-READ INGS GINAL K ' s  K-READ INCS G IN AL K ' s  

TABB · 44 . 3 7 45 . 04 
9/30/76 

M GM 4J.J- .  58 4 . 00 

TABB 44 . 50 + . lJ 45 . 25 + . 21 
11/11/76 

MGM Ljlj. . 62 - + .  OL� 41-r , 96 - • Oir 

TABB l.J-4 . JO - . 07 ' 44 . 66 - . 38 
n/18/76 

MGM 44 .  50 - . 08 - 44 . 83 - , 17 

TABB 44 . 12 - . 25 4-4 � 58 - . 46  
12/2/76 

M GM  41J . •  50 - . 08 41+ . 6 2  -_.38 

TABB L!lJ. ,  50 + . lJ 44 . 94 .  - , 10 
12/9/76 

MGM 111+. 56 - . 02 41L 6 2  - . 38 

TABB Ljlj. . 4D + . 09 44 . 71 - . 33 
12/16/76 

MGM 4i. 04 + , l+D  44 . 67_ 
- .:n. 

TABB 44 . 41 + . 04 44 . 96 - . 08 
1/5/77 

MGM 44.58 o . o  4-4 . 8? - , lJ 

TABB 
l/13/77 

44 . 29 - . 08 L� . 79 - . 25 

MGM 44 . J? - . 21 44 . 54 - . L+D  

TABB 44 . 08 - . 29 44 . 66 - . J8 
1/20/77 

MGM 41+ , 16 - . 42 44 . 71  - . 29 

TABB 44 , 08 - . 29 44, 6 7  - . J ?  
1/25/77 

MGM 44 , 24 - . 14 Ljlj. . L�5 - . 55 
MEAN C HANGE 

TABB �0 . 066 -0 . 238 

MGM -0 . 0 72 -0 . JOJ 

MEAN CHANGE 
HOR IZONTAL FROM OR I-
PEK GIN AL K ' s  

44 , 74 

1 1 1 � .  95 

44 , JS - . 36 

44 ,59 - . 36 

4 4 . 57 - . 17 
l+li . 67 - . 28 



SUBJE:::TS WITH THE SAME FITTING METHOD 
l<"'OR THE DURATION OF THIS STUDY 

(N=3 EYES ) 

DATE MEAN CHANGE MEAN CORNEAL MEAN CORNEAL 
VERTICAL FROM ORI- THICKNESS THICKNESS 
PEK GINAL K ' s  (PACHOMETRY) (ULTRASOUND) 

TABB , 530 , 570 
9/30/76 

MGM .530 . 565 

TABB l�5 .  53 , 567 
11/11/76 

MGM · 45, 49 . .5.5J 

TABB . 547 
11/18/76 

MGM 

TABB , 573 
12/2/76 

MGM 

TABB 45 , 16 -0 . 38 . 550 , 594 
12/9/76 

MGM 4Lf . .  70 -0 . 81 . 550 . 602 

TABB . 527 
12/16/76 

MGM • 40 

TABB , 533 
l/_5/77 

MGM 

TABB . 535 
1/13/77 

MGM . 0 

TABB , 540 
1/20/77 

MGM • 40 

TABB 45 , 35 -0 . 18 . 527 
1/25/77 

MGM 45.04 -0.45 ,553 
TABB . 5e4 

'3/9/77 
MGM . 580 
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The M ean F indings o f  Subj ects w i th t h e  Same 
F itt in g  Method for the Durat ion of t h i s  Study 

Average Average Average Average Average Average Average 
Horizontal Vert ical Amount of Refractive C entral Corneal Corneal 
K-Read ings K-Readings C yl inder Error C orneal Curvature Th ickness Th ickn e s s  

(Sphere E.qu ivalent) (PEK) (Pachom etry) (Ultrasound ) 

DATE MGM TABB MGM TABB MGM TABB MGM TABB MGM TABB MGM TABB MGM TABB 

9/30/76 44 . 58 44. 3 7  45 . 00 45. 04 . 42 . . 67 -1 . 67 -l;. 42 44.95 l�9. 74 . 530 . 530 . 565 . 570 
45 . 49·990 45 , 53�0 

After one week of contact lens wear : 
11/11/76 44 . 62 44 . 50 44 , 96 45 . 25 , 34 . 75 -1 . 79 -2 . 25 - - , 553 , 567 

11/18/76 44 . 50 44. JO 44. 83 44. 66 . 33 , 36 -1 . 08 -1 . 17 - - , 533 . 547 

12/2/76 44. 50 44 . 12 44. 62 44, 58 . 12 , 46  -1 . 04 -1 . 87 - - , 533 , 573 

12/9/76 44 , 56 44, _50 �4. 62 44. 94 . 06 . 44 - . 37 - . 44 44. 67 44 . 38 . 550 . 550 . 602 , 594 
45 . 17@90 4_5 . 16@90 

12/16/76 45 . 04 44 . 46 44. 67 44 . 71 , 37 • 25 -1 . 75 -1 . 17 - - , 540 . 527 

1/5/77 44. 58 44. 41 44. 87 41+, 96 . 29 , 55 -1 . 46  -1 . 29 - - . 533 , 533 

1/13/77 44. 37 44. 29 44 . 54 44. 79 . 17 . 50 - . 71 - . 58 - - . 530 , 535 

1/20/77 44. 16 44 . 08 44. 71 44 . 66 . 55 . 58 -1 . 08 - . 62 - - . 540 . 540 

1/25/77 44 . 24 44, 08 44 , 45 44 . 6 7  . 21 , 59 -1 . 04 - , 75 - - . 553 . _527 

44 . 67 44.5? 
3/9/77 - - - - - - - - 4_5 , 04�0 45 . 35@90 - - , 584 . 580 



Th e Ocular Changes Occuring in A . A .  Who 
Sw itched fit t ing Methods M idway into the Pro j ec t  

Horizontal V ert ical Amount of Refract ive C entral C orneal Corneal 
K-Readings K-Readings Corneal Error Corneal Curvature Thickness Th ickness 

Cylinder (Sphere Eg_u ivalent) (PEK) (Pachometry) (Ultrasound) 
DATE MGM TABB MGM TABB MGM TABB MGM TABB MGM TABB MGM TABB r1GM TABB 

--

9/30/76 45 . 18 44. 62 44. 6 2  4Ll- .  25 . 56 , 37 -2 . 62 -3 . 00 45. 44 44, l:l4 , 54 , 55 . 647 . 6 39 
44, b6@90 44. 55@60 

11/11/76 45 , 50 44. 87 45 . 00 44. 75 , 50 · . 12 -J . 1 2  -J . 12 - - . 54 . 54 

11/23/76 45 . 12 44, 3 7 44, 87 44. 50 . 25 . 12 -2 . 62 -2 . 75 - - , 55 .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 44, 50 44. 00 44 . 1 2 , 50 , 3 7 -2 . 12 -2 . 37 44. 98 44. 22 . , 58 , 58 . 6 81 . 6 82 
44 . 52@90 44 . 32'@90 

Sw i tch TABB MGM TABB MGM TABB MGM TABB MGM TABB MGM TABB MGM TABB MGM 

12/16/76 44 . 50 44. 12 44 . J? 44. J 7  . 12 . 25 -1 . 37 -2 . 25 - - , 56 , 58 

1/5/77 44. 37 4J . 75 4J , 87 44. oo , 50 . 25 -1 . 12 -2 . 00 - - , 56 , 58 

i/13/77 44. 25 44 . oo 43 . 75 41� . 00 , 50 0 -1 . 37 -1 . 87 

1/20/77 44. 62 43 . 87 44. 3 7  44 . oo . 25 . 12 -1 . 87 -2 . 12 

Sw itch MGM MGM MGM MGM MGM MGM .MGM MGM MGM MGM MGM MGM MGM MGM 

1/25/77 44 , 50 43 , 75 44, 37 44. oo . 12 . 25 -2 . 00 -2 . 2.5 - - . 60 . 60 

44. 77 4J. 97 
3/9/77 - - - - - - - - 44, 59390 44 , 17@90 - - . 66 3  . 655 
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The Ocular Changes Occuring in D . M ,  Who 
Sw itched Fitt ing Methods M idway into the Pro ject 

Horiz ontal Vert ical Amount of R efract ive C entral 
K-Read ings K-Readings Corneal Error C orneal Curvature 

Cyl inder (Sphere E:J.u ivalent) (PEK) 

DATE MGM TABB MGH TABB MGM TABB MGM TABB MGM TABB 

9/30/76 43 . 75 4J ,j0 44. 50 44 .  ju • '15 1 . 00 -1 . 3 7  -1 . 37 44. oo 44 .90 
44. 18:@95 44 .  :311!95 

11/11/76 ' 44. 25 43 . 87 44 . 62 44. 25 , 37  , 3 7  -1 . 62 -1 . 37 - -

11/18/76 44. oo 43 . 25 44 . 50 4lr , oo . 50 , 75 -1 . 75 -1 . 25 - -

--

12/2/76 44 . 25 4J . 62 44. 87 44. oo . 62 . 37 -1 . .50 -1 . 37 ·- -

Switch TABB r11Gt� TABB MGM TABB MGM TABB MGM TABB MGM 

12/9/76 44. 25 43 . 75 44. 50 44. oo . 25 . 25 -1 . 50 -1 . 25 44, 49 43,51 
44. 97'.E!JO 44. 71§95 

12/14/76 43 , 75 41-} , 00 44. 37 44. 6 2  . 62 . 62 -1 . 75 -1 . 75 - .. 

Sw itch · TABB TABB TABB TABB TABB . TABB TABB TABB TABB TABB 
-

1/5/77 43 , 50 43 . 75 44. 12 lrJ . f37 . 6 2  . 12 -1 . 00 - , 50 - -

1/13/77 44. 00 4J . 62 44. 2.5 44- .  00 . 25 , 37 -1 . 75 -1 . 50 - -

1/20/77 43 , 75 4J . 50 44. 00 44, 00 • 25 , 50 - , 37 - . 50 - -

1/25/77 43 . ?5 44. oo 44. 1 2  44. 50 , 37 . 50 - , 75 - , 37 � -
43,90 43, 78 

3/9/77 - - - - - - - - 44. 09§90 44. 24@90 

Corneal Corneal 
Thickness Th ickness 
(Pachometry) (Ul1r§LSOUndJ 

MGM TABB MGM TABB 

. 46  . 47 , 550 , 559 

. 62 . 62 

, 58 , 53 

. 52 . 52 

TABB MGM TABB MGM 

. 52 . 52 . 570 , 574 

, 55 , 55 

TABB TABB TABB TABB 

. 52 . 54 

, 52 , 52 

. 52 . 52 

, 52 . 52 

- - . 565 . 593 
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R e f rac t i on .  

C ompar ing the s ub j e c t iv e  and ob j ec t iv e  ( re tinosc opy ) 

re frac t i ons , th e m a j or ity of  the exams showed b o th t o  b e  equal 

! . 2 5 D .  Of th e c as e s  in which the d i f f erenc e was g r e ater than 

. 2 5 D . p there were approximate ly the s am e  number o f  c as e s  where 

the sub jectiv e  re frac t i on was m ore p lus as the ob j ec t iv e  r e frac ­

t i on be ing m ore plus . The resulting d i f f erenc e s  in the re frac ­

t i ons were th e same wi th c ontac t lenses as with out l en s e s .  All 

thr e e  c linic i ans wer e  invo lv ed with both r e frac tions . D i f ferenc e s  

m ay b e  due t o  c l inic al e rror . 

Hy dration . 

Lens e s  we re veri f i e d  with a l en s ometer and rad i u s c ope in 

e ac h  v i s i t  for chang e s  in bas e c urve and p owe r .  There was no 

s ignificant chang e in p ower . Th e base c urv e s , however , flattened 

on the ave rag e o f  , 0 6 mm . with a range from 0 to 2 . 0 mm .  Mod i f i­

c at i ons and p ol i sh ing o f  the lens e s  were p er f orm ed during th i s  

period wh ich may hav e  c ontributed t c  th e larg e degr e e  of  f lat­

tening . One - . 7 5 lens . flattened f rom 7 , 67 to 7 , 87 in two day s  

up on hydrat i on without any m o d i f i c ations b eing d on e  o n  i t .  Two 

l en s e s  did n o t  change .  Th e others flattened maximally in an 

av erag e o f  one and a h al f  m onth s . 

Keratom etry . 

The rat i o  of K read ing chang e t o  refrac t iv e  e rr o r  change i s  

t abulated o n  the followi ng pag e . Thre e o f  the ten e y e s  showed 

a 1 : 1  rat i o . One eye h ad 0 flat t ening o f  th e c ornea ( by kera­

t om e t ry ) with a decreas e in my op i a . Two ey e s  had a s t eepening 

' 
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. � 
I 



DM 

BM 

KR 

DB 

AA 

mean of 
each 
meth od 

m ean o f  
all eyes 

RATIO OF CHANGE IN K-
READ INGS TO CHANGE IN 
REFRACTIVE ERROR 

MGM TABB 

n o  change K ' s  
in K ' s  steepened 

1 : 25 " 

1 :6 . 3  1 : 2 

2 . 5 : 1 1 : 1 

1 : 1 1 : 1 

1 : 1 . 6 1 : 2 . 4  

1 : 1 . 93 

RATIO OF CHANGE IN K-cyl 
TO CHANGE IN REFRACT IVE 

CYL INDER 

MGM 

1 : 1 . 68 

n o  change 
in K-cyl 

K-cyl decreased 
RE c yl increased 

" 

1 . 76 : 1  

K-c yl decreased 
RE c yl increased 

TABB 

1 . 35 : 1  

K-c yl decreased 
RE c yl increased 

no change in 
RE c yl 

K-cyl decreas ed 
KRE c yl increased 

1 : 4. 17 

K-c yl decreased 
RE c yl increased 

The average K-c yl decr_eased by • 23 , 
Th e average RE cyl increased by 
. 19 .  

Note- values are taken from th e start o f  the program and the end 
of the pro ject ( 9/30/76 and 1/25/77) .  
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i n d i c a t e d  by keratornetry y e t a reduc t i on o f  the refrac tive error . 

I n  one ey e th e r e  was greater flatten ing of th e c orne a  than r efrac ­

tiv e  error 2 . 5 : 1 . Th e ave rag e rat i o  o f  r e frac t iv e  e rror t o  k era­

tome try was 1 .  93 to 1 or ::::::: 2 t o  l wh ich i s  s im ilar t o  that 

reported i n  th � l i t erature . 

As f ar as refrac t iv e  c y l ind er c h ang e s  as c ompared t o  c orne al 

c yl ind e r  chang e s . f indings show an unp atterned b e h av i or . M o s t  

i n d iv idual c a s e s  showed a d ec re a s e  i n  th e c orne a c yl i nd e r  with 

an inc reas e  i n  r e frac t ive c y l ind e r . The av erag e  c h ang e o f  all 

e y e s  was : 

PEK . 

1 .  C orne al cyl ind er d e c r e as e d  by . 2J D .  

2 .  R e frac t iv e  cylind e r  inc r e a s e d  by . 19 D .  

I n  our s tudy i t  was f ound that m e asurem en t s  o f  the c orn e al 

c urvatur e d i d  n o t  agree f o r  th e k e ratorn e t er and th e PEK , with 

r e ad ing t aken on th e s am e  d ay within s ev eral m inut e s  of e ac h  

o th er . O n  s om e  s ub j ec t s  P EK r e ad i ng s were a s  much as 1 . 0 d i op­

t e r s  s t e ep e r  than keratom e t e r  f i nd ing s and o n  other s ub j ec t s was 

as much as 0 . 3 0 d i opters flatter than the k eratom eter . H owever , 

for the m a j or i ty o f  r eading s , the P EK f ind ings were appr o ximat e ly 

0 . 3 7 d i opters s te ep er th an tho s e  f ound by th e keratom e t e r . Eve n  

with th i s  d i s c r ep ancy , both ins truments g e nerally agr e ed on th e 

ov erall am ount o f  c en tral flattening o r  s t e e p ening for an 

e x t ended t im e  p er i od . For e xamp l e ,  b o th the PEK and keratom e t er 

would agre e on th e s am e  am ount o f  f l at t e ni ng or s t e e pening i n  

t w o  m on th s  e v e n  th ough the c orneal m easurem ent s d idn ' t  agr e e .  



Shap e fac t o r  on the P EK p rintout d e fines the rate o f  

p e r iph eral f lattening . A h igh shap e  f ac t or ( O . )O) ind i c at e s  a 

h igh rat e of p eripheral c orne al flattening wh i l e  a low shap e 

fac t o r  ( O . l )  ind i c a t e s  alm o s t  n o  p er iph e ral flattening , and a 

negat iv e  shap e  fac t o r  ( - 0 . 8 )  indic ate s  p eriph eral s t e ep ening . 

The average p opulat i on shap e  fac tor for the W e s l ey- Jes s en 

C orne al Analy s i s  p rint out i s  0 . 2 5 .  Our study shows that at 

th e s tart o f  Ortho-K th e ave rage h or i zontal/v e rt i c al shap e  

f ac tor was 0 . 247/0 , 1 8 � . After approxim ately 2 m on th s the sh ap e  

fac tors m e asured 0 . 1 2 1/0 . 0 61 , and aft e r  2 m onths more r e ad 

0 . 29�/0 . 2 0 4 ,  Thi s  indic at e s  that o n  the av e r ag e  after 2 m onths 

o f  Ortho-K , the p e r ipheral c orneas ac tually s t e e p ened wh i l e  the 

c entral p art o f  th e c orne a  was b e ing f latt ened . Th en after 2 

m or e  months th e p e riph e ral c orne as flattened back t oward th e ir 

orig inal c urvatur e . However , the PEK printout also g iv e s  r e ad­

outs on 6 more ring s g o ing out t o  the p e r iphery . Ac c ord ing t o  

th e r e adouts , the av e r ag e  p e riph eral c orneal c urv atures s e em e d  

t o  b e c om e  progre s s iv e ly flat t e r  2 month s  a f t e r  Orth o-K was 

s tarted and also 4 m onth s aft e r  th e beg inn ing . The r e f or e  ind i­

c at ing as th e c entral c orne a  was b e ing f lattened , th e p er i ph e ral 

c orne a  was flattening al s o .  

An int e r e s t ing obs e rvati on from t h e  P EK  was that f our out 

of f iv e  s ub j ec ts that remained in th e s tudy aft e r  2 month s o f  

Orth o-K s h owed printouts s tat ing i rr egular c orne as , read ings 

d i f f i c ul t . Mo s t  o f  th e s e  wer e  due t o  low shap e  f ac tors . The 

f i f th s ub j ec t  sh owed a shap e f ac tor o f  o � e1 in th e right h o r i­

z ontal m er i d i an ,  th e r eby ind i c at ing p o s s ib l e  keratoc onus . 



C orn e al thi c kn e s s  as m e asured by P ac h om e try and U ltras onography . 

C ompar ing mea s urement error b e twe en the two ins truments , the 

s t andard d ev i at i on f or pachome try with the !Vient o r  s l i t  lamp was 

, 00 53 mm ; f o r  ul tras on ography , · i t  was • 0 0 2 . P ac h ome try m e asure­

m ent s were c on s i s tently small e r  than ultras ound by appr oximately 

. 043 mm . D u e  to the greater ac c uracy in m ea sureme nt o f  ul tra­

s on ography , the s t udy would h av e  b en e f itted ·by m o r e  than the 

thr e e  m e as ur ements t aken f or e ac h  p at i en t . H owev e r ,  th e exp eri-

m enters were l o oking more f o r  a general trend wi th th e p ac h om e try . 

S ub j ec t s  were measured at th e s am e  h our e ach v i s i t  t o  avo i d  

i nc on s i s t ency due t o  : a illirnal var i at i on o f  c orne al thickne s s .  

An ane s th e t i c  ( 1 drop o f  . 5% Proparac aine ) was used f or the 

f i r s t  m e asurements i n  ultras ound , wh ic h may h av e  induc ed a 

trans i en t  swe lling o f  th e c o rn e a .  Th e n e xt two m e asurements 

were taken wi thout th e ane s th e tic . 

A g eneral trend in th i c kn e s s  chang e s  was n o t  observed in 

p achometry . After the f ir s t  week o f  c ontac t lens wear , th e 

c orne as increased in th ickn e s s  as e xp e c t ed . Sp oradic c h ang e s  

th e n  o c c ured whe r e  inc o ns i s t ent inc r e as e s  and d e c r e a s e s  were 

m easured unti l  t e rminat i on o f  th e s tudy . 

Ultrasonography showed an inc r e a s e  in thickn e s s  mi dway 

through th e s tudy ( av e  == • 0 3 1  mm ) . Th e last m e asurem ent sh owed 

a d ec r e a s e  ( ave => . 0 1 5  mm ) with th e th i c kn e s s  be ing the midp o int 

of th e f ir s t  two measurements . 

A g r e ater inc.r e a s e  in thi c kn e s s  was obs erv e d  wi th the T abb­

f i tted ey e during th e i n i t i al s t ag e s  of c ontac t lens wear . 



Throughout the s tudy , greater variations were als o  obs erved wi th 

the Tabb - f i tted eye h aving an average range o f  . 04 .  The MGM­

f itted ey e had h alf th e range . 

As far as any relationship the c orneal thickn e s s  might hav e w ith 

the visual ac uity or refrac tion , our s tudy d o e s  not agr e e  with 

Polse ' s  f indings . He obs e rved that th e c ornea th inned with a 

d ecrease in myop ia with c ontac t lens wear . Th i s  s tudy d o e s  not 

f ind c orneal thickn e s s  as playing a p art in the refrac t ive and 

ac uity chang e s  occuring wi th orthokerat ology . 

Summary . 

Orthok eratology appears t o  be an e ff ec t ive t echnique for 

th e reduc tion of myop i a .  Sub j ec t s ' c orneas app eared n o  different 

than th o s e  fitted with traditi onal c ontac t lens technique s .  P er­

manency of results and long t e rm effec t s  on c orn eal integrity are 

y e t  t o  be investigated . 
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