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In re-stating the purpose of Orthokeratology, it is hoped this report will sti­
mulate more research into the area of prevention and correction of myopia through 
the use of contact Icnses. Systematically and purpo5eJy designing conlact lenses to 
change corneal curvatures will result in emmctropizalion of the eye as applied 
to myopes, hyperopes and astigmats. Contactologists must have a familiarity with 
the latest techniques and procedures for complete contact lens care of patients. 
Parents of a young incipient or progret!sive myope are no longer satisfied to watch 
vision deteriorate, while glasses prescribed necessarily become stronger during 
the most developmental period, from ten to twenty years of age. Barraquer I, 

Jessen 2, Rossenwasser l, Neilson, May and Grant 4, Hirsch sand Ziff 6 all tend to 
show that myopia can be retarded partially or completely 10 varyng degrees. The 
extent of permanent improvement demands unrelenlless time snd effort by all 
in the eye care fields. In this paper I will submit cases of only simple and compound 
myopia, which comprise the greatest percentage of my practice. 

Most every child diagnosed as having incipient myopia, nonwprogressive or 
progressive, simple or compound, and free of ocular pathology is recommended 
for complete contact lens corrective care-Orthokeratology. Firstly, it is pointed 
out to the parent that contact lenses prescribed in the usual or regular method of 
cosmetic fitting will telld to retard the progression of myopia twenty-five to fiftyw 
three per-cent 3. We also know from Neilson, May and Crant4 that by prescribing 
contact lenses, and systematically changing the base curve of the lens as the corneal 
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curve changes, vi!ual acuity will gradually increase. Furthermore, stability of the 
cornea develops with less possibility of regression as the young patient approaches 
maturity in age. lin 6 shows a trend of corneal curvature changes that can be 
anticipated as a result of Orthokeratology procedures. According to Hirsch 5 tholle 
of us who work with contact lenses know that corneal flattening is often observed 
after prolonged wearing of \emes with certain curvatures, the cornea remaining 
lIat for various periods of lime. He ahw says that although obvious difficulties are 
apparent, the lact that we may be able to change the corneal curvature is 
nonetheless interesting and a system of myopia prevention could evolve along these 
lines .Kelly 7 states the best age to arrest myopia mu!t be as soon as it appears. 
This may be up to age fifteen. He further states that there is enough statistical 
and factual evidence in both graphs and in tables to say there is no doubt tlua 
contact lenses do have an effect 0/ arrest either temporary or pouibly permanent 
in some case$. Rengstorff.ot concluded that his own findings are inconsistent with 
the hypothesis thai the cornea returns to its original shape after cessation of contact 
lem wear. He reports that many subjects have been studied for over fifty days after 
the removal of contact lenses and there was no evidence at that time to indicate a 
continuing change (regression) in curvature of the cornea. 

r emphasize with every new corrective care case that the procedures are designed 
to specifically retard or arrest the progression of myopia. Once this is accomplis­
hed, usually over a period of one to three years as th¡ case may be, corrective 
contact lenses are thcll designed to regain some or all of the deficient visual acuity. 
This approach is applicable to all cases of non-pathological myopia but could 
possibly be disproved by controlled research. Howover, I am not aware of anything 
to the contrary in literature to datc. Continuing care is necessary over a five year 
period of time for stabilization to take place, using retainer, low prC5cription or 
plano part time contact lenses. Contact lenses are indicated in some cases for 
night wear (during sleep) when visual acuity is normal through the waking hours. 

This seems to be the most effective procedure to maintain corneal curvature 
changes and normal vision. You can readily see that no guarantees are made with 
regard to complete permanent correction of vision any more than would be 
forthcoming in Orthodontia, Orthopedics, surgery or any of the health professions. 
Patients do not expect guarantees, but only the finest professional care as a result 
of using the latest research and techniques available. 

When prescribing the first pair of lenses for Orthokeralology care, I use P.E.K. 
(Photo Electronic Keratometry) 14 analysis eliminating keratometric readings as 
a basis for any contact lens fitting. The PEK approach is a manuscript in itself. It 
is a phylosophy which allows me to design contact lenses that 8re most compatible 
with the cornea. The diagnostic information derived from PEK is most accurate 
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(96% successful) 14 in detennining base curve, optical :tone and sue relationship 
over an 8-10 mm. orea of the cornea. The relationship of base curve, optical zone 
and size by regular K readings are trial and error rather than a determined � 

lationhsip. Thus thl! initial pair of lenses worn by the patient is the first step in 
corrective contact lens procedure. Since P.E.K. is not widely used I will give the 
recommended keratometric fitting techniques for all types of Orthokeratology 
cases of emmetropil,ation. 

RECOMMENDED FITTING PROCEDURES IN 

ORTHOKERATOLOGY FOR CASES OF EMMETROPIZATION 

1. 	 Keratometer readings. 

2. 	 Peripheral readings. 

3. 	 Opthalmoscopy. 

4. 	 External examination. 

S. 	 Slit lamp. 

6. 	 Refraction 

7. 	 Pupil si:te S-M-L. 

8. 	 Aperature (Area between lids). 

9. 	 Design first pair of lenses (All day comfortable wearing of lenses completely 
compatible to the cornea must be the criteria for the first pair of contacts 
designed). 

MYOPE 

(1) B.C. 8.00 to 8.50 on K 
, (2) B.C. 7.35 to 8.00, .12D to .50D flatter than K 

(3) RC. 7.35 to 7.00, .SOD to 1.00D flatter than K 

, 	 O.Z. & "ae: RX, 

. 1mm larger than regular Subj . 

7.6 O.Z. 9.0 sire + amt. 

per .50 diopter FlatterlK 

, 
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HYPEROPE 

( 1) B.C. 8.00 to 8.50 on K 

(2) B.C. 7.35 to 8.00, .12 to .50 steeper than K 

(3) B.C. 7.35 to 7.00, .50 to 1.000 steeper than K 

O.Z. & size: 

.1mm smaller than average 7.6 
O.Z., 9.0 size per 
.50 diopter 

ASTIGMAT TO 1.00 D 

(1) B.C. 8.00 to 8.50 on K 

(2) B.C. 7.35 to 8.00, .120 to .500 flatter than the flattest meridian 
(3) B.C. 7.35 to 7 . 00, .500 to 1000 flatter than the flattest meridian 

meridian (use . 12). 

BC 

use % amt cyl steeper 
than f1altest K flatter 
than steepest K 

BC 

0.2. & size: 

.lmm smaller than regular 
7.6 O.Z. & 9.0 size 
per .50 diopter 

ASTIGMAT TO 2.00 D 

O.Z. & size: 

.!tum smaller than regular 
7.6 oz. & 9.0 size 
per .50 diopter 

ASTIGMAT TO 5.00 D 

0.2. & $ize 

, 

, 

RX, 

Subj. - amI. 
steeper than K 

RX, 

lIubj. + amI. 
flatter than K 

RX, 

subj. - amt. 
steeper than K 

• 

RX 

use % cyl to 5.00D .1mm smaller subj. - amt. 
steeperlflattest meridian for every * diopter steeper than K 

1/3 cyl. flatter steepest steeper 
meridian 
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10. 2nd and suhsequelll lenses to be prescribed as follows: 
NEW LENSES - New keratometric readings combined with compensation 
for plus acceptance through old lenses together with formula for prescribing 
the original lenses. 
EXAMPLE: Subjective -2.00 BVA K 45.00 aph 7.50 9 .0 size, 7.6 O.Z. 

ORIGINAL LENSES 

Check up: K 44.50 
7.58 subj. -1.00 BVA 

2ND PAIR OF LENSES 

B.C. Power 02. p, CT 

7.58 -1.50 7.7 11.50/.2 
9.00/.4 .009 

B.C. Power Size O.Z. p, CT 

7.67 -.50 9. 1 11.50/.2 .009 
9 .00/.4 

11. 	 After all day wearing do ortho progress Ilnalysis every four weeks for a period 
of three months. The next six months continue ortho analysis every six weeks 
and subsequently every eight weeks. 

12. 	 Continue change of lense!! as: The keratometric readings change, when plus 
acceptance is indicated and/or to creat!: thf' desired change. No further change 
of lenses is indicated when any case has the subjective examination of O.U 
+.75 aph BVA 20/20. (Normal visual skills must be maintained). 

13. 	 The last pair of contacts worn I1re used as all day retainers for corneal 
stabilization until the eyes have reached maturity. 

14. 	 Once visual maturity develops, all day wearing time is reduced one hour at 
a time every six weeks unl· regression takes place. 
Under these circumstances wearing time is reduced Olle hour every twelve 
weeks. 

IS. 	 Prescribe plano or plus retainer contact lenses during waking hours for cases 
not having reached maturity, visually corrected to 20/20 and with subjective 
finding of +.75. 

16. 	With visual maturity, to maintain stabilization of the cornea night retaining 
lenses are worn during sleep. They are not worn during the waking hours 
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as visual acuity remains at 20/20. On the subject of "maturity", I refer to 
different descriptions and explanations; Gardner, M.D. states: "When growth 
ceases new cases (of myopia) are rare and major changes in refraction are 
very exceptional. My experience is that in the twenties the onset of myopia 
is usually as!ociated with some well marked physical event such as illness, 
changes in weight, and occasionally pregnancy" 12. 

"Maturity" in this paper refers to when growth ceases or that period of time 
a teenageer enters illto adult years as explained by R. Walkingshaw's "Control of 
Progressive Myopia Through Modification of Diet". He states: "The problem of 
myopia. This fails into three distinct phases. 

1. 	 Juvenile: This group ranges from age 5 to adolescence, but as adolescence, 
is too variable. 13 has been chosen. 

2. 	 Teenage: These have been grouped from 14 to 20 years. 

3. 	 Adults: I used to think that all myopia would become stabilized in at latel!t 
the upper teenage group, but now I am increasingly aware that the diminu­
tion of vision extends into the adull years" u. 

I interpret maturity to be when growth cea�es and or the teenager enters 
adulthood between the ages of 18 and 22. This will vary with each individual case. 

The eHects from wearing retaining lenses during sleep are as fonows: 

1. 	 Corneal curvature changes are retained or stabilized in a particular case. 
When contact lenses a.re removed the patient has 20/20 vision but some 
regres!lion would take place if the lenses are kept oH on a permanent basis 
too prematurely. 

2. 	 Seven to ten h(lurs of wearing contact lenses during sleep is a sufficient 
retainer to maintain 20/20 during the day in normal environment with the 
lenses off. 

The following "Progress Analysis" form is now submitted for regular ortho 
check-ups 10 determine when a new pair of corrective contact lenses should be 
prescribed and designed: 
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Blur lit relr; R yn - DO 
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Sph Cyl X Spb Cyi X 

R --- -- --L ---

L --- au 

ORTHOKERATOLOCY 

ORTHOKERATOLOGY PR OGRE S S  ANALYSIS 

Dpte Contact Jens worn houn daily ,iDCO last checkup. 
PuLienC, stutement; 

LeDlie5 of date R 

Tests with C. L. On; VA R 

BVARelr; R MIIX 20/20 R 
Sph Cyl X 

L Max 20/20 L 

FJorescein 
Stiplinl 

Ahrasion 

Sph Cyt 

Spb C,i x 

R  yes-no 
L yel-no 

R yes-no 
L yel -no 

Lal 
Centued N-T -S-J 

Lag 
Cc..'Tltered N-T-S-l 

Testl with Jenseï orr; How loon aher remonl lIrl-Min Days-Month, 

Slil IHmp eum; Edema l{- yes no; I-yes no 

FJuoreðcein On Cornell 

VA R 

Relnol R 

Refr; R Mux 20/20 R 

L Max 20/20 L 
Sph Cyi X Spb C,i x 

BVA 

Spectacle Lyes- no ou YCI 

Ker atomeler; 

Mire.; R NormHI - diñtorted 

VA 15 minules lifter CL off R 

Insperlioll 01 CL R Burlace dur 

L sudace dear 

Neutralization BC of 1en8 worn R 

Comments; 

L Normal di!lorted 

scratched 

scratched 
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The following eight cases were started for Orthokeratology corrective contact 
lens care two and one-half years ago. They were reported in the Southern lournal 
of Optometry March 19656• Only the most recent set of findings will be compared 
to the original findings previously reported. Intermediate changes of contact 
lenses that have preceded the last set of findings in each case are not included 
in this report. It must be understood that at every progress analysis where corneal 
curvatures flattened. 25 diopters or more, new contact lenses were designed to 
satisfy the corneal changes. The original eight cases, plus thirty three additional 
patients accepted for corrective contact lens care are reported in this summary. 
Findings show the relationship of visual acuity to the existing corneal curvatures 
and its subsequent changes. 

The rationale for orthokeratology has been given a general explanation by 
Neilson, May and Grant 4. Pages 4 and 5 contain a more detailed explanation for 
the rationale used in all types of cases. 

The subsequent stabilization and improvement of visual acuity in the following 
cases is obvious: Diverging light refraction to the retina, improving visual acuity 
is accomplished by f1atlening the corneal curvatures. Concerning stabilization 
Angrist, M.D. states: "It is significllnt that progressive myopia involves the young. 
The adult eye does not stretch, i.e., afler the collogen fiber has become adequately 
cross-linked; then it has stability or strength, Ilnd further stretching does not 
occur" 9. 

In hyperopic cases (which I have not included) a steeper lens steepens the 
flattest medirian of the cornea, converges light to focus closer to the retina and 
result! in better acuity. For astigmatic cases the principle meridians respond in 
the following manner: L The flattest meridian becomes steeper. 2. The steeper 
meridian becomes natter. Both 1 and 2 can take place resulting in less astigmatic 
abnormality and better visual acuity. 

Visual acuity improvement is acheived by the rationale described herein and 
substantiated by Barnet, M.D. "If contact lenses have any effect on the static 
refraction of the eye, it would seem to be through one of the following: 1. Chang­
ing the corneal curvature. 2. Some effect through the ciliary body (etc.) causing: 
a. A change in the position of the lens. b. A change in the refraction of the aqueous 
n. 3. A change in the length of the eye. All of these except the aqueous Ii can be 
measured and followed. It is extremely unlikely that enough change in the aqueous 
n to cause a significant change in refraction could occur. (The word "static" is 
inserted to eliminate situations in which contact lenses cause more relaxation of 
accomodation than occurs without them. This might occur in pseudo-myopia, or 
in high corneal astigmatism.) It is suggested therefore, that the statistical or ex­
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EIGHT CASES OF EMMETROPIZATION 

- ---

Pílient NQ 1 -12 year, of age, M. R. 

112163 

Rx in ,laue-. 
before rafraction 
for BVA: 

R4.S0 SOs:l80 
L·S.2S 25xl35 
Wearinf: for 6 mos. 

!l16165 - Ale 14 
Wearin, lense. 
14 hours daily 

Unlilided Vision 
before refraction: 

R 8008 
LBOOD 
O.U. 8008 

Unaided VISIon dler 
the remonl of 
conlactl. 

R 100 
L 1008 
O.U. 100 

Rx in ,lasses indiuted 
at refuctioD fot BV A: 

R-5.25·Sllx 10 
1.-5.75·50x145 
OVA 20120 

Refraction for BV A 
after removal of 
contaNH 

R·3.50·501l:90 
1..-3.75·501[90 
BVA 20120 

Keratomeler readin, 
before contact lenses: 

R 45.50x 3 
46.87x 92 

L 45.75x180 
47.00x 90 

Keratometer read in,;. 
alter contacts were 
removed 

R 44.50x 15 
45.00xl05 

L 44.SlhtlBO 
45.00x 90 

SUMMARY OF PATIENT No.1 

Orifl:inal contact lent 
uaed: 

R 7.61 (l.W dioptel'l) 
L 7.63 (fIalter than K) 

Contatt Itnstl 
now worn, G. C. 

R 7.8'J 
L 7.85 

Pltitnt numbtr 1 baa bten on torredive (ontact ItDS eire For past two Ind ODe-half yeara. Cornnl curvaturu haVt flatltDtd over 
1.00 diopter. Viaull acuity ahowl improvtment from 201800 to 201100. Rtfraction iudielltl I prescription considtrably wtaker thin 

the ori,inal findinKI. Devtlopmentai growth would maniftat itself in tht form of progrtSlive myopia had corred;v!!!' contaet leulel 
not bttn pregeribtd. Snbjtdively the patient "et cltlrtr in htr environment when her contaell are removed or befort they Ire inserted 
in the morning. Correctivt protedurel art tonlinuing to counttnct progrtllivc myopia thai would iD"iubl,. tlke plaee. 

o 
� 
: 
o 
" 
• 
• 
> 

6 

� 



90 

After I liet of 
readin,. 

New 

i\l 

Pltient N9 2 • 12 years of age G. R. 

8126163 

Rx in gIl sse. 
before refraction 
for BVA 

R·2.00 20130 
1.-2.25 

1216165 . Age 14 
12·14 bours daily 

Unaided Vision 
before refraction: 

R 200B 
L 20l)B 
O.V. 1MB 

Unaided Vision 
after the removal 
01 contacts: 

R 20B 
L 30B 
O.U. 20B 

Rx in glasse. indio 
cated at refraction 
for BVA: 

R·2.75 

1.-3.25 
BVA 20120 

Refraction for BV A 
after removal of 
contacts: 

R·l.OO 
1.-1.25·.50x90 

Keratometer reading 
before contact lenġe.: 

R 45. 75x180 
45.S0x 

L45.75sph 

Kerltometer reading. 
aller contacts 
were removed: 

R 44.00 eph 
L 44.00 eph 

SUMMARY OF PATIENT No. 2 

Original contad 
Lens uud: 

R 7.45 (ih diopter) 
L 7.45 (flatter) 

(than K )  

Contact lenses 
now worn, B.C: 

R 7.75 
L 7.73 

Patient N9 2 wore glasses for the past three year! before corrective contact lenses were prescribed. Her original refraction of 8126163 
indicated progressive Myopia, substantiating the fact that her giarsel bad been increased three time. prniou. to this refndion. Aftci 
prescribing contact lenses by the specialized technique, the corneal curvature flattened and the eontlct Iensllt were redeligned wilh 
ilatter base curves combined with the appropriate power chanRel. With fourteen month. of (orrective contact lens Clre vito" acuity 
improved from 201200 to 20160. For the next twelve months no further change seemed to take place nntH reevaluation . 
PEK keraloĢraphl it WIlS found that although the lenan she WI! wearing in relation.hip to K leemed to be flat. PEK anal,.ait 
indicated the contllct lenses were too steep for her cornell to anticipate additional improvement. lenle. were duigned flatter 
hy usinll the PEK analY5i8 (1.75 7.73) and in four month. the corneas Ihowed further gndual flattening with improved vilua! acuity 
to 20120B. KeralOmetric mires and PEK ringl were not distorted. SUt lamp observation! were neģltlve. no edema indicated. The pa­
tient'. viaud aruity of 20120 is apparent immediately upon the removd of her contact lenles. However tbe len.ea will be worn ton· 
linuously during the waking houn until the eye reachel maturity. Ooly then will we-ring time be reduced. hourly IS long II no reo 
Ĥre15sion takes place. I then forsee night retainert during eleep with no contact lenles necessary durinĥ waking hourt. 
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75. 90 
SO"OO 

CONTACTS WERE REMOVED EXPERIMENTALLY FOR SE· 

� 

� 

� 

7.67 

7.67 

Patient NQ 3 . 12 yun of 	 a,o G.R 

!)128/63 

]U; in ,1aSiel 
before refraction 

Unaided Vi,ion 
before refraction: 

Rx in ,Iassea indicated 
at refnclion 

Kllfltometer rudin, 
before contact 

Original contad 
lenl nled: 

for BVA: for BVA; lenslIS: 

No ,Jultt worn 

12127163 

R·30B ·2 
L-60B -4 
O.U. 308·2 

R·.50· Sb90 
L·1.00· 

R 46.00 eph 
L 46.50 sph 

No ,Juau R 60B R 46.1b165 R 7.42 (Ũ diopter) 
L 80B 46.0b 75 L 7.34 (fIaller) 

O.U. 408 L 46.67x180 aph (than K) 

SOxtOO 

R·I.Oo-
L·l.So-

Unaided Vision Refrartion for Keratometer readings Contact lense. 
.fler the removal BVA after removal afler contacte now worn. B.C.: o 

of conlaftl: of contacts: were removed • 

5121165 . A,e 14 � 
12.16 houn daily R 20 R. .50 	 R .w.75 sph 7.68 

L20 	 L+ .25 L 44.7Ssph 1ll O.U. 20 
5126165 ;;

C.L off and not worn for &eVen (7) day,.referred to Ophthalmolo ,i51 for general vianal ch"ckup and verification. 

R20 (8+1.00·.25,,90 Mil' 20) R 44.75.180 7.68 
L20 (L+ .50·.25,,90 + 20) 45.37x 90 
O .U .  	20 L 4S.25d80 

R PL-.2Sx90 BVA 20[20 4:t.SOx 90 
L.. 50·.25,,90 

SUMMARY OF PATIENT No. 3 

Patient NQ 3 h the twin .i!ter of Patient NQ 2. Glaalel had never been prucribed .. her condition ,howed �radual incipient to 
progreaaive myopia. Correetive coolad If,nael were prelcribed and ly5lematically the bue curvu were deai�ned flauer IS the corneal 
curvatures flauened and vhual acuity improved from 20140 to 20120. 
VEN CONSECUTIVE DAYS WITH NO REGRESSION OF VISUAL ACUITY. The patien! at thi, time WIS referred 10 an Opthal. 
molol;at for verifiealion of visual improvemenl and to substantia Ie the neRative slil lamp findinRI in observing normal corned inte . 
,rily. The ũontact lenses (7.68 7.(7) are still being worn as a "relainer brace" and will nOI be removed on a reduced wearing schedule 
until it is cenaio the eyes have full,. malured and there i, no chance of regression. The pltient. most of the time. lees al clearly with 
her contact lenlel off II .be dou with them on. Plul +25 is incorporated in her pre.cription to develop fortber pins acceptance. 



------------.�.--------------. 

Patient NQ 5 ISlA )'ean of ale S.H.• 	 . 

512164 

Rx in ,llIlel Vlloided Vision RI in ,lanes indicated Keratometer reading Ori,inai contact 
before rdrntion before refuction: at refraction before tontaet lens used: 
for BVA: for BVA: len!ICs: 

R .1.50 R 100B 	 R .2.00 R 43.00dO R 1.90 
L .1.50 L 100B L ·1.75 43.S0xl0 L 7.90 
Weatin, for 1 yeat O.V. 80B L 43.00dO O.V. (% diopter 

43.7Sx90 (flatter)
43.00=7.85= naueut (than K) 
K readin, 

Unlided rision Refraction for Keratometer rSadinl!:l Contact lenses � 
" Ifter the remonl avA after remoul after contacts no .... worn, B.C.: o 

of contact" of cOntadl: .... ere removed 	 " 

!OJ 	 E
Iol191M . A8ó. 16 R 20 	 R +.15·.5Ox90 R 42.oox 10 R 8.00 <I14-15 houri daily L20 L PI 	 42.25xl00 L 8.00 

:;O.V. 	 IS L 42.25xJ80 • 

43.75x 90 < 

121 1165. ARe. 17 R 40B 	 R·l.oo 20120 R 42.oox 10 R 8.04 
H. houri daily L ... L·1.00 	 43.00.95 

O.V. 30B 	 L 42.50x.180 I. 8.04 
43.75x 90 

SUMM,\RY OF PATIENT No. S 

From Oclo ber 19, 1964, palient NQ 5 has shown regrelJSion 'of 20120 to 20140 " the present time. Thb, of course, is still improved 
vilual acuit), from the ori,inal progreuh'e myopic condition of 20180'$. Thb eale as In eue N9 4 i. obviously loinl through a srowth 
ô11õe that would undSr so c.Ued normll condition. show decrene of visull acuity at I relult of prosreu.ive myopia. Refraction 
for BVA wilhout contact Ienle, if ·1.000, approximately one·half of the orisillal prescription nttesaary Infore contllets were pre. 
(ribed. Cornelll curvatures have gudulIll,. IJlI.ttened and toniact Ienö rede8igned u cornul eurvature cmnse 80 indicated. An opthal. 
mOIOli!t verified the negative slit lamp findi,!sa and re-affirmed the improved riaual leuit)'. 

http:43.00.95
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Patient N9 6 • 18 yean of ale E. F. 

s]ISIM 

Rx in /dalae. 
before refraction 
for BVA: 

R .1.75 
L.1.2S-.SO:U8S 

9]1165 . Ase 20 
12 • J3 bourl dall,. 

12]21165 
LenK. off for 
48 houri 

Unaided ViaiOD 
before refractiOD: 

R looB 
L 40B 
O .U. 60B 

Unaided "ilion 
aher the remo"al 
of eontada: 

R 2SB 
L20 
O.U. 20 

ROO 
L60 
O.U. 30 

Rx in 11 Indicated 
at refraction 
lor BVA: 

R ·2.00 
L ·1. 50.. 501:165 

Refuction for 
BVA after removal 
of contactl: 

R l{. 50 501(90 20]20 
L 1(1.50·501(90 

Keratometer nadinl 
before contact 
leru.es: 

7.54 
R U.75x5; 45.75:195 
L.44.501:180; 46.001:90 
7.58 

Keratometer readinss 
after contads 
were removed 

R 44.7SxlBO 
43.501( 90 

L 44.001:180 
45.25:1 90 

R 45.2SdBO 
46.00", 90 

L 45.00dBO 
46.00x 9(1 

SUMMARY OF PATIENT No.6 

Orislnal contad 
lenl uted: 

R 7.71 10 Flatter 
L 7.76 Corneal edema 

Contlct Im!el 
now ..... orn, B.C.: 

7.63 

7.59 

One year aso thil pltlent retllned 20120 vilual acuity for 91 hODU (apprO:limltely four daYI) dter nmoviD, hi. contact lenKS. He 
WII examined by an ophthalmololil' and by the optometrist who rderred bim for corrective (onuet lenl eare. 80th prKtitioner. 
nrlfied the improved vitual Icuity and normalcy of the corneal liNue. During the Pllt three month. hi. contact Jenl we.rinl lehe. 
dulo; h .. been erratic·three to ,Ix houn lome dayl, twelve to fourteen hours Olher days. Thia ;1 due to the flct that vbuII lruity h.. 
heen dear wilhotu leolel. For corrt"etive eontad lenl care to continue it will be neceulII"Y for tbe patient to a.ain wear hi. len,e, 
(enfiuently. twelve to thirteen hour, daily. When hit vilu.l IlndiDI' improve, al eecured on September 1, 1965, nisht retaiou IcollC' 
durinl lleep will be pre,erihed. The p.tient II now nearinS vhull maturity. 
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• 
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Since %1%0165 
7.W 

Patient N9 1 11 yena of age M._ 

9128163 
Rx in glaNie' Unaided Vision Rx in glule' Indicued K.erLiometer reading Original conLid 
before refraclion êfore refrllCiion: at refraCiion be-lore contact lens uled: 
for BVA: for BVA: len,e, : 

R +.50·2.00.180 " 6O. R +.15·3.00:1]80 R 42.00:1180 8.04 7.11 
L +.25·1. 15:.: 10 L 6O. L +.25.2.5Ox 1 0  4S.75 .. 90 1.38 7.11 

O.U. 60B L 42.0011180 
45.00x 90 7.50 

Unaided vi,ioD HefraCiion for Keralometer readings Contact 11"n1e1 
after the removal BVA dler removal after eonlacu now worn, H.C.: 
of eonLlct,: of eonlpcla: were removed 

o 

•10131164 
15 honn daily for "25 R +.75·1.5Ox180 20 R 41. 75xl55 7.W � 
6 month. L25 L PI -1.50:d80 20 44.15:1 65 

;j 6·314 houn daily O.U_ 20 L <l2.2Sx IS 7.W 
for put 6 month, «.SOdOS � 
911165 - Al.e 19 R 25 
All day 12 r houn L20 

O.U. 20B 
R +1.00 .3.00d70 
L -.2S·J.15dS 

R 42.50".115 
45.25. 85 

L 42.62. 15 7.80 
45.0OxlOS 

SUMMARY OF PATIENT No. 7 (The rationale for prescribing corrective lensel here il explained on page! 4 and 5 for IBtlpaati 
2.00 to 5.00 diopter.) 

This case Wh fitted with B.T.lenses %.00 0 Sleepcr for the right eye and 1.75 D lIeeper for the left eye. Although the bile curve. "Were 
Sleeper than the natler meridiln they were still flauer thin the ateeper meridilna. It i, interestin!!" to note the rnlon for Improvement 
in this cue of moderate cylinder. The ateeper meridiana 01 both eyel became flatter re.ullin!!" in len astigmatic error Ind improyed 
vi,ulll acnity. For six mOnlh. (April 31 1964 '0 OClober 31, 1964 the pOJiMI wa. seeinl clearly and comforlable with or without hi. contaCI 
l�nUI and wal "'f!iU"inl rh5m approximately 1£.1: and 314 hours doily. Flattened corneal cUr1l11lure. remllined 3111ble and flilUal acuily 
didttot regre" during thi' .i.1: month period. Lenle. were redl';llisned to 7.80 B.C. In the put year findings indicated that althongh 
visual acuity remained R2S, L2.0, O.U. 20, corneal enrvatures steepened (flattest meridianJ. The steepest meridlanl have remained 
fllltter than the original K readings. r will asain have the patient wear the lenses of September 28, 1963 (1.11) al beat viëull im. 
provement and corneal curvature chansl';ll and nabilizatioD have reìulted from thí leDH,. 



of eontinDed improved vilual acuity or 

._--------------_.-

g) 

Patimt NQ 8 . 18 yeue of age S.A. 

3111M 

Rx; in glalses 

Lefore refuctlon 

for BVA: 

R·I.OO-LOOdOO 

L·1.S0·1.251: 87 

8115!65 • Aoe 20 

Unaided vision 

before refuetlon: 

R200+1 

L200+2 

OU 200 B 

Unaided vilion 

.rter the removal 

of (onllCU: 

ROO 

L60 

O.V.60 

Rx; In glalles indicated 

at refraction 

for BVA: 

R·I.00·I.251:100 

L- .75·1.25x; 85 

Keratometer reading 

before contact 

lemes: 

R 41.15x175 8.08 

42.0b 85 '.04 

L 42.00x; S5 '.04 

42.SOX 9S 1.94 

Orillnal contact 

len. Died: 

on K 

R 8.08 

L 8.04 

Refraclion for 

BVA alter removal 

of contada: 

Keratometer readinla 

alter contnU 

were removed 

R 42.12x170 

4!.75x; 80 

L U.5OlI: 25 

42. 75x1l5 

SUMMARY OF "ATTENT No.8 

Contael lenses 

now worn, B.C.: 

R 8.08 

L 8.0.1 

Cue N9 8 has not heen eonslatent for corrective proore'B analy,i,. After PEK indicated the need to retleugn neW eontactl flatter 
than K readings indicated. the procedure WII I'Cjeded and the patient il nil! welting tbe originally prescribed contlct lenKS, It 
can be predicted .. in other regularly fined contal.1 len, Cleel thal there it lest ponibility 
perm.neut retention of dte gainl .ke.dy m.de. 
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5. 

6. 

7. 

608 

60B 

ORTHOJ(ERATOLOGY 

The eir;bt cues (l6) eyes lubmiued for orlhokcralololY siudy haye ahowR 10 dale 
\2.112 year" the following thaflleB in "isual .enity In relation.hip to the oorned 

cunature,: 

Original Presenl K. Chnnglll 
Unaidlld Unnid: Original Presen. Flaller or 

CaM Nfl V.A. V.o4. K Rending! K Relldings Stllilper 

J. M.H. R 800R 
L 800n 
O.V. 800n 

R 100 
L loon 
O.U. 100 

R 

I. 

45.50x 3 
46.8ix 92 
45.751180 
47.00x 90 

R 

L 

4·1.50" 15 
45.00,,105 
44.5Ox180 
45.00" 90 

R 

L 

1.0OF 
l.8n' 
1.2SF 
2.00F 

2. C.R. R 100H 
L lOon 
O.V. lOon 

R 208 
L 30B 
O.V. 20D 

R 

I. 

45.75,,180 
45.50x 90 
45.15 sph 

R 44.00 sph 

L 44.00 sph 

R 

L 

1.75F 
1.5OF 
1.7510' 
1.75F 

3. C.R. R 60R 
L 80n 
O.li. 40B 

R 20 
L 20 
O.V. 211 

R 46.00 aph 
L 46.50 sph 

R 

L 

44.75xI811 
45.37" 90 
45.251l180 
45.50.: 90 

R 

L 

1.25F 
62F 

1.25F 
1.00F 

R.R. R 200n 
L 200n 
O.V. 2008 

R 200 
r. 200 
O.V. 200 

R 

t 

42.621l180 
42.R7x 911 
43.00 6ph 

H 42.81 811h 
L 43.62",180 

42.15x 90 

R .12S 
No d,ange 

I. .625 
.25F 

S.H. R lOon R 40R R 43.00x 10 R 42.00", 5 R l.OOF 
I. 100B L 40n 43.50,,100 43.00x 95 

L 
.50l<' 

O.V. 	 80B O.V. 30B L 43.00" 10 L 42.50x180 .50F 
43.75x 90 43.15x 90 No chan Ie 

E.F. R loon R 258 R 44.75", 5 R 44.1SxI8O R No change 
J. 40n L 20 	 45.75",95 45.50x 90 .25F 
O.U. 	 60B O.U. 20 L 44.S0d80 L 44.00x180 L SOF 

46.00x 90 45.25x 90 75F 

M. R 60n R 25 R 42.00d80 R 42.50,,175 R 50S) u 
L "B J. 20 4S.75x 90 45.25x 85 .50F) 
O. U. 60B O.U. 208 L 42.00x180 L 42.62" 15 L .625 

45.00x 90 45.00xl05 No chanll:c 

8. S.A. R 200+] R 	 60 R 41.75x115 R 42.12d70 R .625 
L 200+2 L 60 	 42.00", 85 42.75x 80 .755 
O.V. 	 200B O.V. 60 L 42.00" 55 L 42.50x 25 L .505 

41.50x 95 42.75x115 .255 

(nduded in thiB study for the put yeur are an .dditional thirty-one uscs (62 eyed. 

�. E.n. R 200n 200B R 39.50 hI)h 40.25 tiph R .755 
!'ole 18·20 L 200n 200 

O.U. 	 200n 2000 39.00 sph 39.62x175 L .625 
39.75x 85 .755 

10. P.M. R 200 R 40.50xlBO R 40.50", 5 R No chonge (8) 
Age 16 I. 200+ '''I ,41. 75x 90 

L 40.50:IIBO 
4J.50x 90 

L 
41.25x 95 
40.37x 5 
40.87x 95 

L 
.50F 
.I2F 
.62F 
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A" 

A,. 
25 

.0+ 
42. 7.æ"O[ 

.75F 

.255 

SANFORD L. ZIFF 

Ori,irnd Preumt K. Cluln,e. 
Unaided Unaided Original Present FllIIter or 

elise N9 V,A. Y.". K Readin,J K ReadingJ Sleeper 

A.S. • •OOB • 100B R 42.25 !ph • 40.371: 15 • I.87FII. 
24·32 L 400B L 60B L 41.7SslBO 41.25xl05 I.OOF 

O.U. 400B O.U. 80B 	 42.501: 90 L 41.25" ]5 L .sOF 
41.75,,105 

R BO+2 R 42.25 .pb12. L.L. • 41.50 spb • .75F 

13. 

17·20 L 200B 20 L 42.12 !ph L 41.2511: 90 L .87F 
O.U. 80 20B 	 41.5011:180 .62F 

J.L. R 200B 20B • 42.25d80 • 4] .00:d80 • 1.25F 

Ag_ 18·21 L 200B 20B 	 42.50" 90 42.2511: 90 .25F 
O.U. 	 200B 20B L 42.2511: IS L 40.75.1: 10 L I.SOF 

42.75xl05 42.0011:100 .75F 

14. B.H. R 200 100 R 42.25 sph • 42.25x 5 R No cb.nlle (H) 
Ago ]6·20 L 200+ 1008 L 	 42.75xJBO 42.0b 90 .25F' 

O.U. 200+ 100B 	 42.2511: 90 L 42.00 spb L .75F 
,25F 

15. S.K. 1110 + 1 20 R 42.50 ,pb R 41.25xJ80 • 1.2sF 
Ag. 19 100 + 1 20 L 	 42.50.:180 41. 62s: 95 .87F 

80 20 42.7511: 90 L 41.2.Ss: , L 1.25F 
41.37s: 95 .87F 

". J.U, R 400B R 	 200 • 42.!ihTBO R 42.00..180 • .sOF) 
,31F

A .. 23·27 L 400 L 	 200+ 43.S0x 90 43.62>: 90 .125) 
O.U. 200B O.U. 200+ T. 	 43.00" 10 L 42.0fl"ll1fl L l.00F 

43.50xloo 43.25" 90 	 .25F 

17. R.D. R 200B .00 • 	 4%.501l:18n • 43.50,,180 • 1.005 

A" 13-20 L 200B 80' 	 42.0011: 90 42.75x 90 .75S 
O.U. 	 200 400B L "2.nO spb L 42.5fl,,]80 L .505 

42.25" 90 .255 

18. w.r. R 60 +3 20B R 	 42.15" 15 • 4ë.00" 15 • .255) 
0

A,. 18·21 L 10' 40B 	 4.'i.'!i-.:HI.� 4S.flO-.:l0ä .25F) 
O.U. 40B 20B L 42.å.ht15 L 42.75xl110 L 

46.0011: 85 46.00x 75 N. ch.nlle (VI 

19. l.M. R ,onn 80 • 42.75-.:180 R 42.011-.:1110 • .7SF 
L 200B 43.7!'>-.: 90 43.2511: 911 A]e 25 .sor 

L5O.U. .75F200 .0+1 L L 42.00-.: 10 
43.1511: 95 42.75xloo 	 I.OOF 

20. N.L. R 8AnB R 8flD • 43.01h180 R 41.!'>fh:lIiS R 1.50F 

Ag. 22·24 T. IlOO L 20B 44.2.ç-.: 9fl 42.00x 75 2.25F 
o.v 	 '00 O.U. èB L 4é.01l.1110 L 41.6blRfl L 1.31F 

44.2511: 90 42.2.çx 90 2.00F 

21. "F..P. R Mtllt ""'. R 'U 011-<1110 • 43.25"(110 • .75F 
A" 13·15 T. RMR 100+3 44 .7ê,< QO 44.50-.: IIfl .25F 

O.U. SOOB 100H L 4�.2.�"O[ llln L 41.87xlIiO L lo37F 
44.751: 90 42.75x 70 2.ooF 
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OriKinal Present K. Changu 
Unaidlld Unaitllltl QriIC,'nrrf Prllsent Flalter or 

ene N9 V.A. V.A. K Rut/ins! K Relltlillgs Sleeper 

22. M.H. 0 200 020 0 4.3.50 s-ph 0 42 .. 'i0,.180 0 l.OOF 
Age 13 L 2008 L 20 L 44.25:1180 42.7.'ilt 90 .75F 

O.ll. lOOn O.ll. 20 4"'.SOlt 90 L 42.7SltI7.'i L l.SflF 
43.00" 90 l.SOF 

". T.F. 0 100 030 R R 43.00xl80 R .7SF 
Ale 13 L SOB L 	 40 44.00,..12.) 42.S0lt 90 l.SOF 

O. U. 	 60n O.V. 20 L 44.2Sxl70 L 43.00 aph L 1.2SF 
44.S0x 80 l.SOF 

• 

". R.C. 	 0 200 60 0 43.7SltI8<l R .n.OOx 30 R .75F 
Ago 19·26 	 I. 200 80 44.00..; QO 43.50110120 .sor 

O.V. 200 60 L 	 43.75'''')RO L 42.75,..180 L 1.00F 
44.(1),. 90 43.51)x 90 	 .SOF 

25. S.N. R 800R 1008 R 4.l.R7lI1RfI R 42.R7x180 R I.OOF 
AIIIII 17 J. ROOB 1008 44 ....2. 90 43.50. QO 1.12f' 

O.ll. 800n loon L 	 43.8h 10 L 42.75x 15 L 1.J2F 
44.R7.lon 	 43.75x105 1.12F 

". C.R. 	 R 2008 200. R 43.5f1..; 2.W 0 44.n. 2S R .R7ý) .62S 
Ago ,., 	 I. 2n08 ""'. 4.... 5f1..;I ... n 46.25"(115 .251"1 

O.U. 200B 200B L H �..,..1';'" L 44.þ7.17f1 L .R1S1 
46.50. 70 46.00x 80 	 .snF) 

27. J.A. • ROO R 200 R d".M.. 17Ï • 42.62"(175 R 1.371") .62F 
A,_ 14.19 I. ROO L 100 44."Ï" RÏ 4!i.nlh!" R5 7ÿo 

O.ll. 800 O.V. 60B L 	 44.f\I"I .. In T. 42.50. 10 L ] .SOFI I1)0F 
44.5OxI00 4S.00xlOO 	 .5051 

28. F.M. R 400R R IflO R 44.51h!"IRO • 44.25,..115 R 25F 
Aj!:11 28 T. AoOn T. 100 44.117.: 90 4.4.7.Wl[ 85 .12F 

O.V. 200n O.ll. 80H L 	 44.(Ilk 20 L 44.50 Bpn L .snS! .12F 
45.12x]05 	 .62Fi 

29. A.W. R 400B 800 R 44..)n..;lRn • 44.ÐlhHln R No rhanAII (H) 
A,_ L 400B '00 4... . ,,Î..; 00 44.75'1 on 1.50F 

O.V. 'OOB 400+2 L 	 .1.4 '�..HlO L 45.(1(10(180 L 255) 
46.25",90 46.00. 90 	 .2SF) 

(PEK indiuled Sleeper th.n K fillinA; ht Len8u lor R were on K lor L were 
]12 D ilceper than K) 

30. 	 R.D. R 2008 200 • 44.72Jt180 R 43.62. 30 • 1.12F 

L 200+ 200+2 4S.00lt 90 44.50.120 .501" 

O.V. 	 200+2 200+2 L 45.00lt 20 L 44.50 '11h L .50F 

4S.12d]0 .62F 

31. R.N. 	 R 4DB 20 R 44.15 aph • .44.DO",180 • . 75F 
Ale 19 L 60B 60 44.62. 20 44.72x 90 No \:hanllle 

O.V. lOB 20 L 4S.25x110 L 44.7Sd80 I. . 501-" 
45.2Slt 90 No chanAe (V) 

• 
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OrfJ!inal PrelUlnt K. Chanlle'S 
Unaided Unaided Orif(in(ll Prest!nt Flflfter or 

CfI$e Nt;! V.A. V.A. K Refl(linllJ K Read3ngJ Sl.UPfl' 

32. D.L. R 200R 200B R 44.75", 10 R 45.00xl65 R .255 
ARt: 15·17 L 4008 400n 44.25>1:100 44.37>1: 75 .125 

O.U. 200B 2008 L 44.25xl80 L 44.15",180 L .505 
44.75", 90 44.B7>1: !Xl .125 

" . A.K. R BOOB R 200 R 45.00>1: 5 R 44.001<180 R I.OOF 
A" " L 800B L 200.} 45.15x 95 44.25x 90 1.50F 

O.U. 800R o.v. lOa 1 L 45.00xl80 L 44.25x IS L .7SF 
45.7Sx 90 44.15xl05 I.OOF 

34. K.H. R 800B ROO R 45.37x180 Il 44.50x180 R .87F 
A" 15·20 1. 800n 800 45.62x 90 45.12x 90 .50F 

O.U. 800B ,100 L 45.37xI80 L 45.00xI80 L .31F 
46.0b 90 45.50x 90 .50F 

35. C.B. R 800 R ROO R 45.37x165 R 45.25x115 R .12FJ 0
A" 10 L ROO L 800 45.81x 15 46.00x 85 .125 ) 

O.V. 400B O.V. 400 L 45.75x 35 L 4-5.SOX 25 L .2SF") .37546.12xI2.,) 46. 7Sx 115 .625) 

36. L.G. H 2008 R 100 R 45.50xl80 R 44.37xI75 R I.l"lF 
A" 15·18 L 200 L 100 46.25x 90 45.25x 85 LOOF 

O.V. 200 O.U. 100 L 4.ï.50xIBO L 44.50x180 L 1.00F 
46.75x 90 45.50x 90 I.!!;;F 

ll. C.5. R 200 R 200+1 R 46.00 ,ph R 46.00 tiJlh R No cbange 
Ap:c ]8 L 200B L 200+1 L 46.75x 5 46.00 tinh L No change 

O.V. 200 0.V. 200+1 45.50", 95 L 46. 75xl80 .755 

38. M.X. R 200 R lOon R 46.37xI80 R 46.15,,180 R .375 
A" IS L 100B.l (Not • fnll 44.50x 90 45.00x QO .505 

O.V. 100 day weorer) L 46.7.)xI80 L 41.00x11;' L .255 
I. ROB 44.7Sx 90 45.00" 85 .255 
(LenÍe5 •11 1 week. hu cold) • 

39. P.C. R 80n 30 R 47.00",170 R 46.00x 5 R I.OOF 
A•• 13 L '00 200 4f1.0lh: 80 o1-7.00x 95 I.oar 

O.V. 80B lOB L 41.25" 30 L 46.7S,; 15 1. .50r 
48.00",120 47.50xl05 .50r 

40. P.P. R 200B R 2008 R 47.74x 5 R 4-6.62x 5 R 1.12F 
A..e 1 1  1. 2008 L 2008 4p.6h 95 48.25" % .37F 

O.U. 200 O.V. 200n L 47.62,; 5 L 47.00,,1110 r. .l'i2F 
48.117x 95 48.15:1[ 90 .12F 

" . R.A. R 1008 R 608 R M.OO-.:]80 R 43.25x110 R .15F" 
A" 16 L 80B I. 30+ 44.75x 90 U.OOx 80 .1!iF 

o.u. ROn o.u. 30 I. «.Olh: 5 L 43.25x 5 .75F 
44.75x 95 44.25,; 95 .50F 
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perimenlal group be measured and followed for: 1. Amount of myopia. 2. Corneal 
curvature. 3. Anterior chamber depth. 4. Length of eye" 10. 

According: to Monroe Hirsch "The cornea does seem more amenable to alter­
ation. Thus even though a given cornea would in the normal state have a certain 

curvature, we mny still be able to alter it somewhat and still retain its health. For 
example, it is observed that contact lenses can and do flatten the cornea. The 
problem here for research will be to determine how much the cornea may be 
modified with safely, how permanent the result will be and the ages at which 
therapy might best begin" 1I. 

SUMMARY 

Concerning interpretation of ca!cs 1 through 41 the visual data has been ana­
lyzed as much as is possible al Ihis time. If improvement in visual acuity did not 
lake place (4%), axial growth of the eyeball was excessive and, or crystalline 
lens changes were also a factor. I don't know which took place; only the dinical 
information, corneal curvature changes in relationship to visual acuity, are 
presented here. 

The desired chunges for corrective care procedures are for B flatter lense to 
create a flatter corneal curvature, and a steep Ines to create a steeper corneal 
cu.rvature. No attempt has been made to analyze the reasons for the small percen­
lage (4%) thai did not respond to treatment. III a subsequent paper to this interim 
report follow-up findings will be related to the rationale described 011 pages 4 and 5. 

The chari 5hows original eight cases (16 eyes) under Orthokeratology corrtttivc 
care for Ihe past two and one-half years in addition to the thirty three cases (66 

eyes ) reported for the fif!t lime in this paper (totaling 82 eyes). Corneal curvature 
changes are shown ill relationship to visual acuity. 

Present K readings 
Flauer (horuonwl 

• 

& vertical reallings 
combined) 

59 

Present K readings 
sleeper 

18 

Improved 
visuaJ acu.ity 

50 

6 

No change 
visual acuity 

8 

10 

Decreased 
visual acuity 

1 

2 

Present K readings 
No change (horizontal 
& vertical readings 
combined) 

5 2 3 

Tolal 82 58 21 3 Totals 
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The flat to steep corneal curvayure ranges tire shown here in relationship to 
visual acuity changes. 

Corneal curvature! 
OrigitUJl K reading! No. oj eye! Flattened Steepened 
39.000 to 42.000 10 5 5 
42.350 to 46.000 63 55 8 
46.250 to 48.000 6 5 1 

TOTAL 79 65 

The above 79 eyes (96.4%) showed either vissual acuity improvement (8370) or 

no change in acuity (13.4%). In case! of incipient or progressive myopia no 
change in acuity is considered an improvement. The vision of three patients 

improved from legally blind (20/200) to normal 20/20. Three eyes (470) with 
the flattest K readings of 42.000, 42,000 and 44.500 decreased in visual acuity. 

The K readings steepened in the two former and flattened in the latter. 

In the 39.000 to 42.000 range, 50% of the corneal curvatures flattened with 
visual acuity improvement 50% of the corneal curvatures steepened with no 

change in visual acuity. 

Of the 42.250 to 46.000 K range, 87% of the corneal curvaturez flattened with 

visual acuity improvement 13 o/c of the corneal curvatures steepened no change of 

visual acuity. 

In the 46.250 to 48.000 K range, 83% of the corneal curvatures flattened with 
visual acuity improvement, 13% of the corneal curvature! steepened with no 
change of visual acuity. 

CONCLUSIONS, 

Seventy nine of the eighty two eyes (96%) discussed in this report after a two 
and one-half year study responded with improved visual acuity or no change in 
acuity, as a result of Orthokeratology procedures. Corneal curvatures u flat as 
40.500 and steep as 47.750 showed the above visual acuity improvement. The 
eyes indicating greatest improvement (LOaD or more) in relationship to the 
corneal curvature changes had corneal curvatures of 42.25, 42.50, 43.00, 43.50, 
43.75,43.87,44.25,44.75,45.00,45.50,47.00 and 47.750. 

Only three eyes (4%) of all those included in this report showed less visual 
acuity as a result of emmetropizatioll procedures. Case NQ 5 shows evidence that 
corneal curvatures and visual acuity will regress if contact lenses are removed 
permanently before the eyes reach maturity. This also occurs if lenses are worn 
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on II limited basis during the waking hours as is shown in case NQ 6. This leads 
me to believe that contact lens wearing time can be reduced only an a systematic 
hourly basis over a period of months. Furthermore, II large percentage of cases 
reported indicate clearest vision is after removing the lenses. This tends to support 
the hypothesis that night retainer lenses during sleep be the most effective means 
of retaining normal visual acuity during waking hours - the results of which lire 
to be included in the ne;1:t phase of muy five year study. 
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