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Abstract: The purpose of this study is to evaluate the extent 

of corneal and refractive changes in normals due to the daily 

wear of hydrophil ic contact lenses tinted by the CTL Permatint 
Ilk t..-

Process (TM) . Sporadic cases of keratoconoidvchanges have 

been associated with these clear pupil tinted lenses. ONE 

such case is included. Refitting this patient with a clear 

hydrogel con tact lens after a short period of mandatory 

s pectac le wear reversed this corneal abnormality adequately 

and e fficiently. 
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I NTRC)DUCT I ON 

It has been well documented that contact lenses can indirectly 

or directlY alter corneal shape. These alterations have 

ranged in spectrum from the permanent. severe Pseudomonas 

aeruginosa c orneal ulcer to the beneficial yet temporary 

effect of orthokeratological lens therapy. Hydrophilic daily 

wear contact lenses are not particularly notorious for 

directly changing corneal shape when fit, worn, and cared for 

properly. However, sporadic cases of such changes have been 

rumored with the tinted variety of these lenses . The U4 and 

CTL 38-L lenses tinted by the CTL Permatint Process (TM) are 

particularly suspect in this study. This process leaves a 

4.5mm clear central pupillary zone while incorporating the 

pigment into the lens polymer to an 11mm diameter. A 

corresponding keratoconoid distortion appears in normals after 

a few months of daily wear. This patient reports a slowly 

progressive blur which is not amenable to refraction yet 

responds with an improvement with the pinhole test. This 

distortion resolves after a week of mandatory spectacle 

correction and does not seem to reappear if the patient is fit 

with a similar clear lens . The purpose of this study is to 

describe a case of cornea-refractive change associated with 

CTL Permatint(TM) hydrogel daily wear lens as well as its 

probable incidence in normals. 



CASE REPORT 

L.B . . a 19 y ear old o ptometric techni c ian student. wa s s een at 

the FSCO Contact Lens Clinic in lat e October with a chief 

complaint of a gradual onset of blurred vision since the end 

of August, 1986. She was fit with a pair of B&L U4 lenses 

tinted blue by the CTL Permatint Process(TM) onl y a couple of 

weeks before. She is essentially a - 4. 5 0 spherical myope and 

has snccgssfttlly worn clear B&L U4 lenses successfully for two 

years on a daily wear regimen. No significant ocular, visual, 

or medical histories were elicited . Pert i nent e x aminat i on 

findings are as follows: 

Habitual Visual Ac uity: 20 / 30 OD,OS, and OU; with spectac l e or 

contact l e ns correction . P i nhole acuity was 20 / 25 as above. 

Best Visual Acuity. 20 / 30 was elicited at the - 4.50 and the -

-7.00 DS level OD, OS, and OU. 

Retinoscopy: Same as Best Vi sual Acuity due to a centr a l 

reflex of approximately 4mm demonstrating three diopt e rs of 

myopia in addition to the four and one half diopters of myopia 

found in the peripheral reflex. The pupil was 7mm in the 

dark during retinoscopy. 

Keratometr y and Photokeratoscopy: The lowe r right quadrant OU 

2 . 5mm away from the pupillary center r e vealed an apparent mi.ld 

depr e ssed area cau s ing a disto rt i o n of the mir e s. 

Slit Lamp Biomicroscopy: The only abnormal finding was a 

4-5mm diame ter ring of pooled fluorescein located in the same 

place as the central distortion observed during retinoscopy. 



No other signs indicating keratoc on us were obser ved. 

Dilated Fundus Examinati on: All structures appear e d free of 

disease or abnormality . 

She was taken off of these lenses and was r eq ui red t o wear her 

spectacles until the next vi sit in t en days. She re t u rned for 

this visit wi th 20 / 1 5 spec tacle acuit y and n o a ppar e nt corneal 

distortion even during retinoscopic and biomicroscopic 

examination . She was refit with clear B&L U- 4 len ses and is 

encount e ring n o corneal or refractive changes since. 

Upon comparison to other CTL Pe rma tin t Process(TM) lenses, the 

tinted a nnulus was found to be distinctly les s flexible than 

ot her comparable l e nses . Further investigation revealed that 

sporadic in cidences of this occur regar dl e ss o f disinfection 

method. In this case, hydrogen perox ide was tised and strictly 

adher ed to and not contraindicated . 



METHOD 

Optometrists involved wi th contact l e nses were conta c t e d and 

asked if they fit lenses tinted b y the CTL Permat i nt 

Process ( TM) . They were then asked if they had ready access to 

collect files of these patients without going through all of 

their files individually and if they were willing to 

participate in this research. Also a s ked wa s if thev had any 

patients with any corneal distortion associated with these 

lenses. If they were willing to participate, they were asked 

to schedule time to discuss their cases and let me pos s ibly 

observe the examination of these· patients. A paper briefly 

outlining this project and severa l data coll e c ti on forms were 

then given to the prac t itioner and further concerns were 

discussed. A copy of each of these forms are included as the 

next two pages of this report . The data was then reviewed by 

the optometrist and myself and was then correlated and changes 

in the measured parameters that may be d~rectly or indirectly 

clue to these lenses. 
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'J'l1 ~ ~ :.:f feet of 1ri.n ted Hydrogel Lenses on Corneal Curvature - Abstract 

~ hi s study will involve at least 25 r andom patients who weur 
1_1 ~;t:rtns B&L hydrogel lenses tinted by the B&L or CTL processe c~ . 
'l 'l1 (~: :1: pa tient s will not have hi stories of gross re frac ti ve c h<J. nge 
c1 r c,;r·ne(o~l abnormalities, particulorly ker a toconus. fl. comparison 
:1!' l'.l:r:;tome tric, r e tinot:;copic, .and refractive d ;J ta taken b e f ore 

~p 
ci t:« I rur'1 

,· ·-: r1n :u cc to the lcn .s and a fter full time wear will be conducted. 
·~ in·ief , pertinent history will accompany each patient report. 1Plw 

· t~ : l UUtJ L :n1d frcquc:ncy of corneal distortion associated with tlLli:.i 
: , n:·: ~. ·.rU 1 ,;ummo.r:Lze the report. 
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RESULTS 

30 offices were cont acted. Onl y 5 had h eard of these lenses 

a n d 3 o f these five had adequate record col l ec t ion abilities 

and the will to partici p ate in this study. Of these offices, 

sporadic i n ciden ces o f this type of distortion were n ot 

recalled in enoug h detail to f ind the pa rti c ul ar file. 

Therefore, mos t all of my d ata in c ludes data ind icati n g no 

change d ue to the wea r of these lenses. No significant 

overrefractive, retinoscopic, or biomicroscopic changes were 

evident i n resemb ling the described dis torti o n. Some minor 

ref ract ive and kerat o rne tric changes were e viden t , however. 

No n e of these patients have significant h e a lth, ocular, or 

vis ual histories that would p r edispose a co rn eo r ef r ac ti ve 

change thou~h one case involved a cyclopleg ic refraction . 
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DISCUSS I C>l'J 

Changed parameters with supporting cases are individually 

presented. 

attempted . 

An attempt to explain why t his change occurred is 

The following parameters are as f o llows: 

Change in Visual Acuity Only: 

Case 4: An increase OD and decrease OS of ~ line. This 

pa ti ent had no change in prescription o r keratometry readings. 

Tht; possibil ity of a cylindr le a l chan_ge may have occur red due 

to an effect only when the l e n s is actually worn. This 

patient wo re a CTL 38-L gr8e n lens. The only parameter this 

" cust o m eyes" lens comE-)S in is 8. 7 I 14.0. Theoretically, 

this lens sh o uld adequately f i t co rneas between 42 .7 5 (7.9) 

and 44.50 (7 .6). This patient has 44.62 by 46.12 OD / 46.25 OS 

with the r ule keratometry (K) readings. This lens most 

po ssibly be flat though well fit with good movement but may be 

compressing the steep meridian slightly despite n o observed 

overrefractive change. This patient only has ~DC in the best 

correction. Internal cylinder may be a factor. 

Case 6: An i ncrease o f one line OU was noted. Th1s patient 

wears a CTL 38-L cocoa pair . K readi ngs indicate about 3 / 4 D 

of corneal cylinder which is only slight in the over al l 

correction. Theoretically, these lenses are a little steep 

but this was not indicated. 



Changes in K readjngs only: 

In all three of these cases, no observable changes in visual 

acuity, refraction, or any other parameter was noted. 

Case 5: A 0.62 D flattening OD was noted. This is unusual 

because the 38-L aqua lens should theoretically be steep but 

this is not indicated. This change was noted over a two month 

period and no further change has been observed since. 

Case 11: This patient had a ~DS steepening OD I flattening 

OS after switching from a B&L U-3 (Para-Apical Radius = 8 . 6, 

spin cast aspheric) to a 38-L (lathe cut 8.7 B.C.) . Both of 

these lenses fall within the range of t heoretic and clinical 

proper fit parameters. The U-3 was not tinted. This change 

occurred over the span of a year. One year afterward, no 

keratometric or other change was noted. 

Case 13: This patient is an adnlescent but did not have any 

other ocular change during the past two years. Theoretically, 

the B&L B-3 (P.A.R. 9.0, spin cast, aspheric) is quite flat 

for this patient wherea s the B&L U-3 would more likely be on 

v 
r~ • However, spun cast lenses tend not to move much. Both of 

these lenses were aqua. The switch from the B to the U series 

correlates with a 0.87 D flattening of the steep meridian of 

the right eye only. After one year of U-3 wear, the left eye 

steepened by 0.87 in the flat and 0.50 in the steep meridian. 

It is quite unusual that no refractive changes of any type 

have been found. 



Change in Re f r action ana Vis ual Acuity: 

Case 1 5 : This patient wea r s a pair of CTL 38-L sapphire 

lenses OU. Thi s change occur reel be tween 9 and t 0 I 8 5 :~ ncl has 

remain ed s table unti l presently. Theoretically and 

cli n ically, t hese lenses were noted to be properly fit. The 

change was noted as a +0. 75 DS c hange on over ref r act ion and 

mani f est r e fraction without l en ses. K readings changed by 

+0. 87 I - 0 . 5 0 OD wh ich changed the co rneal cylinder f r o m one 

WTR diop te r to 0.62 AIR cylinder. The left eye went from ~D 

WTR to 0.62 ATR; a change of +1 . 00 on the flat and -0 .87 on 

the steep me ridian. It is aga i n interesting t hat no 

refractive change was noted and that both corneas have 0 .6 2 

AIR. Th is patient is proceeding through presbyopia and was 

given a p a ir of +2. 00 re a ders. Thi s is r umor ed to decrease 

accommodative effoJt, therefore incr e ase presbyopia an d the 

tenden cy for AIR l enticula r cylinder, wh ich i ncreases the 

mystique that this patient did not have a noticeable 

r efractive change . The contacts might be altering corneal 

c ur va ture only while the contacts are on. 

Change in K and Ref raction: 

Case 10: This patient we ars a CTL 38- L blue and had a very 

mi l d refractive change of -0.25 DC sh ifting 28 degrees OD 

and 20 degrees OS resulting in a 0.25 DC o blique component. 

The K read ing OS changed by -0.25/+0.62 to r educ e corneal 

cyl to %D. The Ks ar e mor e symmet r i c al after lens wear. 



COT\TCLUS I ON· s 

u~ 
v 

This study did not ptove that keratoconoid distortion 

associated with lenses tinted by the CTL Permatint 

Process(TM) is even remotel y a common clinical entity. How -

ever, this condition must be considered in the differential 

diagnosis of anomalies of corneal shape . Granted, this 

study could have been more ex tensive, but it is a safe 

assumption that since most con tact lens practitioners 

have little awareness of th is p roblem and that cont act lens 

wearers are almost alwavs advised not to wear their lenses 

during periods of visual and ocular abnormality, this 

problem may already being well controlled. This is 

re inforced by the fact that lens tvpes are often switched 

after such problems occur. 
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