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ABSTRACT 

We conducted a retrospective study of the records of 40 
keratoconic patients presenting at the Ferris State University 
Optometry Clinic. The purpose of this study was to develop a 
clinical profile of the presentation of an average keratoconic 
patient. Parameters examined included the sex of the patient, the 
age of the patient at the time of diagnosis, initial keratometric 
readings, initial best visual acuity, initial corneal signs, 
laterality, history of eye rubbing, and family history. The 
progression of the disease was also studied by noting if the 
patients were fit with rigid gas permeable contact lenses, if 
surgery was indicated, and any corneal signs which developed during 
the time they were followed. A rate of change of the keratometric 
readings was also calculated in order to quantify the progressive 
steepening of the cornea. Lastly, data from the patients' most 
recent examination and corneal topography was studied to determine 
the most recent best visual acuity and the position of the cone 
itself. 

INTRODUCTION 

Keratoconus is a noninflammatory ectasia of the cornea, in 

which the cornea assumes an irregular conica l shape. ( 1 - 3) The 

disease is typ i cally bilateral al t hough asymmetrical involvement of 

the two eye s is not uncommon. (4) It i s a progressive disease, 

resulting in thinning and distortion of the cornea. (5) This leads 

to a mild to marked impairment of vision secondary to advanced and 

irregular astigmatism or corneal scarring which is often 

present. ( 6) 

The manage ment of ke ratoconus depends on t he severity of the 

disease . Patients with this d isease can be divided i nto three 

groups on the basis of severity. In mild disease , patients can 

obtain good v isual acuity with spectacle, soft contact lenses, or 

rigid gas permeable (RGP) contact lenses. (7) In moderately severe 

disease, there is more myopia and irregular astigmatism, without 

significant corneal scarring. Spec t ac le correction does not 

provide adequate visual acuity in t h i s group because of the 

irregular astigmatism. RGP contact lenses are indicated for this 

degree of keratoconus because they can correct the irregu l ar 

astigmatism and provide acceptable visual acuity without surgery. 



In severe keratoconus, contact lens correction is not a dequate 

because of discomfort or poor visual acuity. These problems may be 

secondary to severe corneal ectasia and steepening or corneal 

s c arring, and penetrating keratoplasty is required t o resto re 

vision. (8) Corneal transplantation is necessary for 10 to 20% of 

patients with keratoconus. (9-10) 

The onset of keratoconus is reported to occur at puberty with 

no significant difference between sexes. However, keratoconus h a s 

been diagnosed in patients as early as the first decade of life a nd 

as late as the fifth decade. (9) Keratoconus occurs in a l l race s. 

The most valid prevalence figures are probably from a study f rom 

the Mayo Clinic, which cited a prevalence of 54.5 cases per 100,000 

population in Olmstead County, Minnesota in 1982. (11 ) 

The origin, pathogenesis and biochemistry of keratoconus are 

unknown. (4 ) Keratoconus appears to be a disease or c ondition where 

many causative factors result in similar clinical picture s. (5) 

Proposed causes of this disease include atopic disease (eye rubbing 

r e sponse ) , systemic conditions (connective tissue disease ) , 

heredity and rigid contact lens wear. (5) However, none of these 

associations have given rise to a uniform theory of the basis of 

this disease, genetic or otherwise. (4) 

Investigation of the as yet unknown pathogenesis of 

keratoconus is another area in which accurate and objec tiv e 

d i a gnosis would be help ful. The purpose of this study is t o aid 

the clinician in t he diagnosis of k e ratoconus by developing a 

c linical profile of the present a tio n of a n average kerat oconus 

patient. 

METHODS 

A retrospective study was performed by reviewing the corneal 

topographies and records of 40 keratoconic patients seen at the 

Ferris State Universi t y Op tome t ry Cl i nic. Data was only colle cte d 

fo r the pati e nt ' s wors t or most involved eye . Infor mation gathered 



included the patients age at the time of diagnosis, sex, initial 

keratometric readings , initial best visual acuity, any initial 

corneal signs present, laterality, history of eye rubbing, and any 

family history of the disease. We were also able to collect data 

on several patients regar ding the progression of their condition. 

This data included things such as if the patient was fit with a RGP 

contact lens, if surgery was ever recommended, and the appearance 

of cornea l signs during follow - up c a re . Data from the patients 

most recent examination and corneal topography was also collec ted. 

This included the final best visual acuity, the keratometric 

reading from the topography as we ll as the position of the cone 

itself . By comparing the patients final keratometric reading to 

the initial keratometric reading we were also able to calculate a 

rate of change in the keratometric readings of several patients. 

RESULTS 

Due to the fact that this study was retrospective in nature, 

the data from some patient records was incomplete in one or more 

categories. In the event that a patient's data was incomplete in 

a certain category, that patient was not included in the 

calculations for that c a tegory. Therefore, the mean fo r several 

categori es is based on less than 40 patient s. When this is a 

fac tor it will be i ndi cat ed along with the data . 

First, the results f r om the patients' initial pres entation at 

our cl inic, or from the initia l diagnosis if available , will be 

reviewed. The age of first diagnosis was known fo r 37 patients and 

the mean was found to be 29.2 years of age. The range of age when 

first diagnosed was 13 to 67 years of age . Our sample population 

had a signific ant preval e nce of males , 31/40 or 77. 5% , whi l e only 

9/4 0 or 22.5% were f emale . Initial keratometric readings we re 

known for 3 5 patients and these readings ranged from 42.25 to 90 .48 

diopters. The mean initial keratometric reading was 54.33 

diopters. Data regarding the initial best visual acuity (BVA) was 

available for 38 patients, and was measured with Snellen acuity 

charts . The range for the BVA was 20 / 20 to 20/200. One patient's 



BVA was measured to be 6/400, but this piece of data was excluded 

f rom c alculation of the mean because it was not representativ e o f 

our sample and severely skewed the results. The mean BVA at 

initial presentation was found to be 20/36.1 or approximately 

20/4 0 . Corneal signs were noted at the initial presentation o f 2 6 

out of the 4 0 (65%) patients in the study. The corneal signs 

included Fleisher's ring, epithe l ial staining, stromal thinning, 

c orneal scars, positive Munson's sign, distorted keratometric mires 

and a scissors reflex with retinoscopy . The condition was found to 

bilateral in 31 of the patients or 77.5%. A postive history of eye 

rubbing was only noted in 2 patients or 5%. A positive family 

histo ry of ker atoconus was known for only 3 patients or 7.5 %. 

Data regarding the progression of the disease was evaluated 

next. A significant number of patients were fit with RGP lenses at 

some point during their care, 31 / 40 or 77.5%. Surgery was 

indicated for 8/40 or 20% of the patients studied. Corneal signs 

bec a me apparent in 29/4 0 o r 72 .5% o f the p a tie n t s. The r a te o f 

change of t he ke r a t ome tri c reading s was ca lcu l a ted f or 8 of the 40 

p a t ients. The me an rat e of c hange wa s f ound to be 0 . 24 8 

diopters/month or 2.97 diopters/year. The range of this value was 

0. 06 to 0 . 67 diopters / month or 0.72 diopters / year to 8. 04 

diopters / year. 

Fina l l y , data from t he p a tien t s ' most recent exam a nd corneal 

topogr a phy we r e comp iled . The most recent BVA was known for 38 of 

t he 4 0 p a ti e nts, and the mean wa s f ound t o b e 2 0 /28 . 55 o r 

approx imat e l y 2 0/3 0 Sne lle n a c u i ty. The r a nge o f the mo s t r ecen t 

BVA was 20 / 20 to 20 / 80 Snellen acuity. The steepest ke r a t ometric 

r eading from the most recent corneal topography of the most 

i nvolv e d e ye was r ecorded f or the e ntire sample . The r ange was 

found to b e 44 . 82 diopters t o 90 .4 8 diopte rs , with a mean value of 

58 . 54 d iopte rs. The l ocation or p os i tion of t he cone was measured 

from t he s t eep e s t p o int on t he corn eal topography . In 65% of the 

p a tie n ts, the right eye was t he mos t invo l ved or wo rst e y e . The 

a v erage position of t he c one was c al culated t o be 1. 57mm from 



center inferior nasally, or more specifically 32.75 degrees nasally 

from the straight inferior position. 

DISCUSSION 

In summary, t he c linic al profile o f the a verage ke r atocon i c 

pat ient is as f o llows. According to our study the patient is 

likely to be 29 years of age, male with keratometric readings of 54 

d iopters and best visual acui t y of approximate ly 20/40 Sne llen. 

Only 65% o f the patients initially show corneal signs ranging from 

slit lamp examination findings to distorted keratometric mires t o 

s c i ssors reflex with re t i no scopy . The condition is bi l at e ral in 

77 . 5% o f patients with the right e ye b e ing most likely t o be more 

involved. Only 5% of patients will give a p ositiv e history of e y e 

r ubbing, while only 7. 5% of patients will have a known family 

his tor y o f the c ondition. 

According to our results, the typical rate of progression is 

nearly 3 diopters of corneal steepen i ng per year. The clinician 

can expect to eventually find corneal sign s in 72 .5% of keratoconi c 

patient s . He or s he can al so exp ec t 77.5% of p a t i e nt s to 

e v entually requ ire RGP con tact l enses a nd s urge r y to b e indicated 

in 20% of patient s with kera t oconus. 

On average , the position of the cone itself is likely to be 

inferior nasal app roximately 1 . 57mm from center wi th a final 

keratome tric reading of 58. 54 diopters . The clinician can e xpect 

the average keratoconic pat i e n t to be correctable to approximately 

20/30 i n Snellen acu ity . Our study seems to s upport t he fact that 

most kera t oconi c patients can be man aged wi t h glasses or contact 

lense s, while surgery is only indicated in approximate l y 20% o f 

patients. 

Early diagnosis of keratoconus can be difficult . For a l ong 

time , it has been recognized t hat keratoconus can exist in t he 

absence of corneal signs. Our study showed t ha t 65% of patie nts 

could be diagnosed by s lit l amp examinat i on . We feel that for t he 



early de tec t ion of ke r atoconus, 

topography appears to be the 

t he study of paracentra l corneal 

most sensitive. Since corneal 

topography is not always available, several clinical techniques 

have been suggested to detect these early cases. These include 

retroil l umination techniques such as the "Charleaux oil droplet" 

ref l ex and early scissors ref lex wi th retinoscopy , pachometry, 

steepening of the ke ratometri c r eadings in up gaze , a nd dis tortion 

of the mires on ke r atome try . 

Patients should be informed of the progressive, yet 

unpredictable nature of keratoconus. Patients should also be 

informed o f the hereditary nature of the disease as well. Onset of 

the disease at an early age (2nd to 3rd decade of life ) generally 

ind i cates tha t the diseas e wi ll progress to a more a dvanced s tage . 

The pros pect of treatment by keratop l asty increases wi th a n earl i e r 

onset of disease. (5) Krachmer and co-workers tell their patients 

that the chances are less than 1 in 10 that a blood relative will 

have the disease. (11) Furthermore , the finding that only 20% of 

patients with keratoconus r e quire keratop lasty when foll owed for 2 0 

years after the diagnosis (9) , coupled wi t h the finding tha t 90% of 

kera toplasties for ke ratoconu s result in a c lea r g raft ( 11, 14) , 

sugges t s that t he re i s only a 1 i n 500 chanc e that a blood relative 

wi ll have the di s e as e , requ ire kera toplas t y, and end up with a 

cloudy graft. ( 4) Our study correlates quite well with these 

findings. We found that 1 in 13 patients with keratoconus, or 

7.5%, have a family history of the disease and that keratoplasty 

was i ndicated in 20% of the p a tients i n our study . These two 

factors coup l e d t ogether wi th the s urg i cal s uccess rate of 90% for 

keratoconus ke ratoplas t ies s ugges t s that there is onl y a 1 in 650 

chance that a blood relativ e wi ll end up with cloudy corneal graf t . 

Keep in mind that thi s d i s e ase i s often asymme tri c al and the odd s 

of profound bilateral visual impairment in a relative i s further 

reduced. 

We feel tha t our study has d emons trat e d the ave rage clinical 

profile o f the p re sent ation of an average kera toconus pat ient and 



the progressiv eness of the disease. We hope our study and its 

results will aid the clinician in the early detection and diagnosis 

of keratoconus, so that these patients may be properly managed and 

fully informed of the disease. 
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