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Purpose achieved one year postoperatively in 86% 01
patients and 20/+0 or better uncorrected acuity

l
technology. utilizing the Casebeer Kenttorefr.ictive
system. These results are contrasted to those of
l
about twelve years ago.

was achieved in 99% ofpatients. Bothersome but
This study was underttken to document the not incapacimting Sidg effects glare‘ Smrburstmg

esults of current radial keratotomv surgical and ucmmmg nswn‘ as has been Commonly
' observed in the past with radial keratotomy. 98%

of surveyed patients stated that they were satised-.. c. " ‘~ i W.’ "lh'he Pl:Rl\ keratoretractive system. developed ““_h me" rewltd and .9),/° “Id mm “On d .3“:
' radial keratotomy again if they had the choice.

Methods Conclusion

l
I

l

The Caseheer System for keratorefractive sur~
wrocedures are examined. which as the author's gcry “huh ‘S C35)‘ [O ‘mm can “id an cxtrc‘
irst year of experience with radial keratotomy. All Fm“ Jccurnc‘ Surglcal re“ul[‘ The malor @5150“ for

' increased accuracy compared to the PERl\ system

Two hundred and ve consecutive surgical

\rocedures tit \yithin the Caseheer nomoqrams
Enhancement procedures were performed is ‘be 5urgc°n$ ablliw to mm“? the P‘"P“‘?'
following the Caseheer System nomoqrams. “urg‘C3l promdur‘? “ “h cnhanwmem Op€m“on5"

' ‘ Althoug radial keratotomy is by no means a perfect
surgical technique. side effects tend to be relatively

Results
minimal and patient satisfaction tends to be extre-
mely high.

Follow up for l00“i- of patients was achieved.
Postoperative cycloplegic refractions yielded an Introduction
aver.t_ae of + 0.1‘ 1 0581) of residual refractive
correction with -.1 range of »0.88D to 1 250D.
30 1% or better uncorrected visual acuity was Radml l“'mm'°n“4 (RM 5urg':rY- 35 “'6 now “~

‘ is derived largely from the clinical work of
mms Sum was suwoned In Dan byaglanmom chum ‘m,aopms_ Fyodorov in the mid l9"0‘§I In the L'nited States
as-t: Jeioiiimti Road. |IV|n€ caiiioiriia the most critical analysis of radial kemtotomy has
\"‘ C""'°°' ‘$$°¢'B\t’ P'°'P$S<" 0' Ophthalmology been performed under the auspices of the PERK
Univetsltv oi Virginia Chavlottesville Virginia _ _»_ . » . . - . - ~

And G Michael Stattotd. B S Piineeton. West Viiginia snub i " “ hkh ‘°“"f‘“°° lo gxerate mc_an'mgn'll
Each aiimoi states that he has no piwiietaiy iiiieiest l'1 me dam‘ h0“'¢"¢"- m°‘5u"81l5‘~)m¢“'h3l "id-"T1'5m1FY
°°\"@'°v"‘~"" 0' mwetinq 0| iiiis OI a comoeting system approach to this kentorefractive procedure.
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During the decade since the initiation of the PERK hydrochloride 2.5% and tropicamide 1% followed
study, numerous advances in technology and 5 minutes later by another drop tropicamide 1%.
newer systematic approaches have enabled ke- Roughly 15 a 20 minutes after the instillation of
ratorefractive surgeons to generate a far more dr0p5,¢y¢1Op1¢gi¢ refrgiqigrrs were performed, In
predictable surgical result. Several “systems“ of a minority of patients the uncorrected acuity
keratorefractive surgery have appeared during this appeared to be significantly worse than the appa-
time due to the work of investigators such as Salz‘, rent refractive result i.e., 20/50 vision with a
Deitz“, Marks‘, Arrowsmith*‘, Thornton" and cycloplegic refraction of 0.25D. To assess this
others. All of their approaches differ significantly phenomena, all patients also had a “null point"
from the basic premise on wich the PERK study refraction performed with and without cyclople-
was developed and conducted. In this paper we gia. Here patients looked through the phoropter
will be examining the performance of another and all lenses were brought back to plano in order
system, the Casebeer System, and comparing these to obtain another estimate of uncorrected vision.
results to the PERK data to illustrate some of the The data presented represent the better recorded
areas of advancement which have been achieved uncorrected acuity, either “null point” or ordinary
during the 1980’s. A consecutive series of 205 eyes “uncorrected”. Acuities were recorded down to
will be evaluated. These procedures represent the the 20/20 level only. No testing either pre or pos-
first one year's clinical experience with radial toperatively was performed below 20/20. For
keratotomy for one of the authors (TPW). average acuity calculations, acuity data was con-

verted to decimal notation (i.e. 20/40 = 0.5) and
averaged. Some author 1° have suggested using

Materims and Mahods the log the decimal _notation_to average acuities.
We found no signicant difference in results
whether a log or simple decimal calculation was

TWO hundred and ve Consccutivc “M131 used in averaging this limited range ofvisual acui-
katotomy procedures on 125 pmcms were pep ties (Table 1). Therefore single decimal calculations
formed between September 41 1990 and S61} were used for analysis. In orden to be scored at
[ember 31 1991 using the Cascbe System for 20/40,‘ 20/30, etc. the patient must have read the
keratorefractive surgery. All procedures and follow ‘P3lOmY of letters on the 20/40' 20/30' em ‘est
up care were performed by a single surgeon (TPW) lmc (at 1535‘ 3 of 5 letters)-
and his technical staff. The average age for this
patient population was 38.4 i8.6 years with a Tab|,1
rang‘? of 22 K0 62 Y¢3F5- O06 hundfd and f0l1"¢¢n Uncorrected vision one year after radlal keratotomy
female eyes and 91 male eyes were operated on. Log average calculation compared to
All patients had an extensive ophthalmic exami- declml EVQNQQ ¢8|°"|l"°"
nation prior to surgery, with discussion of al-
ternative procedures, indications, and con- MYODIQ Me?" ‘AWN ACUIW
traindications for the RK procedure. All signed Rmge Demmal De°'ma' Log
appropriate informed consents regarding the lmo-2.00 to -3.12 0.80 20/25 20/26
surgery. Enhancement procedures, when per- '3-25‘°‘4-27 Q52 2°/24 2°/25

. , - -4.5010 -8.00 0.78 20/26 20/27formed, were based on the patient s desire to ou1s1dePERK, 0'78 20/26 20/28
improve the refractive result and a realistic chance
that surgical improvement was feasible using the 3m0-2.0010 -3.12 0.88 20/23 20/23
C b -3.2510 -4.27 0.80 20/25 20/26
ass Ger system -4.50 to -a.0o o.a2 20/25 20/26

_ t ‘d PERK 0.76 20/26 20/26All patients had cycloplegic and non-cycloplegic cu SI e
refractions in a 20 foot lane using a TVA (Model ll" '2-9° 1° '34? Q88 2°/23 2°/23

- . - - - -3.25 to -4.27 0.85 20/24 20/24TVA1075 by Technical Enginuities Corporation of 4'50 to £100 O184 20124 20122
Brea, California) video random letter projector. amide PEEK on 20126 20/26
Cycloplegia consisted of one set of phenylephrine
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We attempted to distributed a questionnaire at tively and data tabulated for one month, three
all ofthe patient‘s one year follow up appointment months and one year after the last surgical pro-
and were able to tabulate a response in 79% of cedure, either primary or enhancement. Mean.
patiens. Although a number of questions were standard deviation, and range were calculated foi
asked in the questionnaire, the main issues addres- all time periods following surgery Measurements
sed were patient satisfaction, and whether they of uncorrectec vision, refraction and cycloplegic
would have radial keratotomy again, had they refraction were made on most preoperative visits
never had the procedure in the first place. Additionally, data was broken down intc

groupings similar to that of PERK for purposes oi
Surgery was performed under topical 4% comparison. Statistical comparisons between PERK-

lidocaine anesthesia, 15 minutos after 20 mg of and “Casebeer” systems were performed using the
diazepam had been administered orally. The student's T test.
Magnum Diamond “System" blade was used for
the surgery and Chiron IntraOptics “System” In order to obtain a complete follow up data
markers were used during all procedures. The patients were reimbursed for their time and trave
Sonogage ultrasound pachometer was used to mea- ($25.00) by Chiron IntraOptics for their one yeai
sure corneal thickness, just prior to the procedure postoperative cycloplegic evaluation.
with the patient on the operating room table, 1.5
mm temporal to the light reex on the cornea. The Although well over a year elapsed between the
Casebeer nomograms were adhered to for all time of the primary procedure on the last patient
primary procedures and the description of en- in this study (September l991)and the executior
hancements (The Casebeer nomograms are of the data analysis (October 1992), not all patients
propietarv and are available through Kerasys ln- had one year follow up after their last enhance-
ternational, Scottsdale, Arizona), as per the ment procedure bacause a small number of pa-
Casebeer System were adhered to for all enhan- tients continued to have enhancement proce-
cement procedures. dures during that time period. The data reects the

last possible time point, after the last enhancement,
In brief, the Casebeer nomograms requiere op- given either a one, three or twelve month follow

tical zones between 2.75mm and 5.0 mm for up time period. One hundred percent of patients
myopia and 4.50 mm and 7.0 mm for paired operated on in this study were available for follow
astigmatism T cuts. Between and 16 incisions are up examination. However, ten patients did not
performed. The Magnum Diamond System blade have cycloplegic refraction at their last examina-
is set to 100% of pachymetry measured 1.5 mm tion time period. This was primarily because their
temporal to the corneal light reex. Radial incisions uncorrected vision was good and they were
are performed from the limbus towards the central i unwilling to undergo cycloplegia and refractions.
optical zone starting inside the vascular arcades. ln an effort to obtain complete follow up on all
T cut incisions, either 2.5 mm or 3.00 mm in patients, lane refractions, only, were recorded at
length, are performed with the diamond blade set the one year time point when patients refused
at the paracentral pachymetry as for the radial cycloplegic refraction. In these situations, the
incisions. cycloplegic results of the previous postoperative

time period, generally at 3 months, were utilized
Cycloplegic refractions were used as the basis for data analysis. Additionally, three patients who

for all primary and enhancment procedures. were doing well postoperatively, who had either
Preoperative myopic corrections were between moved out of our area or simply did not have the
+0.75D and -8.87D (spherical equivalent) with an time to come into the ofce were tested in an
average of -3.92 i 1.80D. Primary astigmatic unconventional manner. For one patient an eye
corrections, were attempted in 85 of the 205 chart was mailed to the patient with instructions
surgical procedures with a range of 1.0D to 5.0D on how to test their vision, along with coaching
and an average of 2.07 i l.08D. All patients were by telephone. For two other patients, one of the
followed for a minimum of one year postopera authors (TPW), personally visited the patients at



rneooons P wsnauu. M 0. Ph. 0 5,

work to test their vision. Tame 2
Enhancement procedures

During the one year of this study, 205 eyes in
125 patients (total 250 eyes) had radial keratotomy "umber Eves Number Enhancements
for myopia and/or astigmatism and had a desired 139 None
correction of plano. 43 one

17 Two
Thirty four eyes (out of a total 250 eyes) within 3 Three

this population were corrected for monovision, 2 F°“'
with a less than 20/20 distance refractive result gel’? _

planned, or had mild amblyopia such that their °" ‘"9

|\;_.

best corrected vision was less than Z0/25 preo- " Enhancement on two eyes will be necessary, but were not
peratively. These eyes (out ofa total 250 eyes) had d°"° DY me “me °l ""9 dala a"a'Y$l$-
no surgery performed. In addition, two of the 205
eyes still required enhancement procedures but Om momll l°llOW‘UP» 28 CV55 lh\'¢<? months
had not had the time to undergo these pro- followup and l72 CV55 Onc Ye?" f0ll0W‘UP- N0
cedures at the time of data tabulation and therefore CV55 have been losl [O lOll0W'llP- Al one Ye?" ller
were also not considered in the data analysis. The the Pllmall’ Plus ¢nh3l'1C@m@mPYOC¢dUl¢5 for each
enhacement procedures required for these two of the 205 @Y@5r the "CF38? Yesldual CYCl0Pl@glC
eyes were similar to those for other enhanced Ycllalon W35 +0-27 + 05313 Will) 11 ""185 of
patients and therefore the results are expected to ‘O-88 lo +2-50D~ Of [hese Pllemi 99% had
ae comparable to the rest of the pOpula[i()n_ This uncorrected visual acuity of 20/40 or better and
left 205 eyes, all corrected for distance vision, that 86% We“: 20/25 or bllcl unC0"@Cl@<l~ Tllbl 5
were available for analysis. Of the 203 eyes. One
nundred and fifty seven met the criteria required Table 3
for entrance into the PERK study and their rcsults Cycloplegic retraction one year after radial keratotomy
were compared to the original 411 PERK study
eyes (one year analysis). In addition, the entire Mi°Di¢ Flange Mean SD N Flange
Jopulation of 205 eyes were analyzed separately _2_O0 to _3_12 0421 Q40
n order to reflect the range of therapeutic ca- ‘mo _3_25 to_4_27 _O_O7 057
Jability described within the Casebeer Kera- 4_50to.3_00 _n_06 0.61 56
iorefractive System. outside PEFiK' +0.13 0.67

In order to study diurnal uctuation we sur- ‘Z00 l° '3“ +002 0'46
3mo -3.25 to -4.37 -0.04 0.65/‘eyed 75 eyes (random volunteers from 125 pa- _4v5O to _B_Oo +004 049

"tent group) where cycloplegic refractions were outside PERK +017 Q53
>erf0rmed roughly 6 to 7 hours apart for each of .

'oi~>ini\>

ouroor

bboiio

ooour

to
to
to
to

8888

+0.75
+1.50
+1.75
+1.75

+1.50
+1.75
+1.25
+1.50

hese eyes.All eyes studied for diurnal uctuation '2-°°l°‘3ll2 +049 0455 48 '°~75l° +2-0°
1yr -325t0-437 +015 052 31 -O88t0+150were at least one year postoperative after their last 4:50 @8100 +025 0:58 52 0:75 ‘O +250

-urgical procedure (primary or enhancement). outside PEEK +039 053 31 _1_Oo ,0 +150

1yr" ‘Total PERK +0.23 0.58 157 -0.88 to +2.50
TotalCasebeer +0.27 0.58 203 -0.88 to +2.50

Results
" Study patients who did not lit PERK inclusion criteria
"‘ One year eycloplegic data plus last cycloplegic data (3mo)

Qf thC Z0?) study CYCS, 159 CYCS hd only where patients did not have one year cycloplegic exam
)rimary procedures and 66 eyes required primary
>lus enhancement procedures (33%). Table 2 summarizes the one month, three months and one
eects the number of enhancements required in year results of cyclopegic refraction for all patients,
his study. Of the 203 eyes, 3 eyes have had only after primary and enhancement procedures where
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applicable. The one year residual non»cycloplegic Table 5
refraCIiOn W85 -0-1 1 1 0-5213 with 3 ""186 °f'1<12 Uncorrected vision+ One year after Radial Keratotomy
to +2.00D (Table 4) after primary and enhan-
cement procedures. One year average acuity was Miopic Range Mean SD N Range
0.85 i 0.17 with a range ofO.20 to 1.00 (Table 5).

Tame‘ 4.50:0-ebo 0.78 0.1a 610.34
Refraction withoutcycloplegia1 year Outside PERK’ 0473 0,20 44 0.26

after radial keratotomy

8866’

bbbb

-2.00 to -3.12 0.80 0.19 48 0.26
1mo -3 25 to -4 27 0.82 0.17 37 0.27

_it

O

-2.00 to -3.12 0.88 0t14 47 0.33 to
- . 3mo-3.25to-4.37 o.ao 0.13 31 0.4210

M'°p'° Ra"9° Mean SD N Range -4.5010-a.oo o.a2 0.11 62 0.33:0

_._.

QC)

-2.00 to ~3.12 -0.40 0.44 48
1mo -3.25 to -4.27 ~0.32 0.55 37

-4.50 I0 -8.00 -0.33 0.58 61
Outside PERK‘ -0.17 0.65 45

-2.00 to -3.12 ~0.21 0.38 51
3m0 -3.25 to -4.37 ~0.25 0.55 37

-4.50 t0 -8.00 -0.36 0.57 62
Outside PERK -0.15 0.49 45

re?
@\|U'l|U

5
0
5
0

'oi'~|'ui'O

ouioo

'c>

10 +015 Outside PERK 0.7.6 0.17 44 0.83 to
t +1.25131,125 -2.00 to -3.12 0.88 0.14 52 0.50
1° +1 75 1yr ~3.25 to -4.37 0.85 0.18 34 0.24

' -4.50 to -8.00 0.84 0.16 52 0.20
1° +100 Outside PERK 0.78 0.19 34 0.31

8866

_._._._.

'oboo

:2: 1yr"l'ota|PERK 0.85 0.16 157 0.20to1.0
1°+1:25 Total Casebeer 0.83 0.17 203 0.20to1.0

+ Decimal notation, 20/20 = 1.0, 20/40 = 0.5, etc.
1y, is :2 ' Study patients who did not tit PERK inclusion criteria.

4:50 to _8:OO 0:12 0:60 52 _0:-,5 1° +200 ' ' One year cycloplegic data plus last cycloplegic data (3mol
Omside PERK _0_O5 060 31 _1 00 1° +140 where patients did not have one year cycloplegic exam.

1Yr"T0t|PERK -0-14 0-50 157 -1112") +2-00 describeddifficulties under low light conditions,
Total Casebeer -0.11 0.52 203 -1.12to +2.00 We did not attempt [O mbulme the 01,631]

incidence of this problem. However, for all but a
‘ Study patients who did not lit PERK lf1C|USiOl'l criteria. handful of patients‘ this did not appear [O be 3

One year cyeloplegic data plus last cycloplegic data (3mo) . .

where patients did not have one year cycloplegic exam Slgnlcant problem‘ In the 75 C165 gvalumcd fordiurnal fluctuation, the mean change morning to
Astigmatic corrections were performed on 4 evening was 0.05D with a standard deviation of

eyes as part of the primary prgggdurc and Qn 18 0.451) and 3 range 0f~1.0 IO + l.OD. This W25 not
eyes during enhancement procedures. Overall the statistically signicant. Twenty ve percent of
residual astigmatism one year postoperatively was 01656 patients became more myopic by a half
0.19 + 0.+5D with a range of 0.0 to l."5D_ diopter or less. only 5% became more myopic by

greater than 0.5D and less than 1.0D and no patient
Some patients with less than Z0/25 or 20/50 had more than a one and one quarter diopter gain

uncorrected vision did not request enhancements in myopia. Conversely, 17% of patients became
even though they could have additional surgery. less myopic by 0.5D or less, and 4% of patientsln order to evaluate this issue. we looked at the became less myopic by greater than 0.5 and less
best corrected eye in the 125 patients that were than l.0D. No patient became less myopic byincluded in the study. Ninety percent of these greater than one and one quarter diopters.
patients had at least 20/25 or better vision in one
eye and 99% had at least 20/40 or better vision Change in cycloplegic refraction from 5 monthsin one eye. to one year was evaluated in the 120 eves which

had no surgical procedures performed during this
A number of side effects, such as starbursting, time period and which had cycloplegic refractiondecreased visual acuity in low light conditions and at 5 months and at one year. The mean change wasvariable vision throughout the course ofthe day "0-32D (83111 of Sufgiml @566!) Wiih 3 Slfldiifdwere reported. Although a number of patients deviation of0.45D andarange of»1.25 to +O.88D.
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With paired analysis, there was a statiscally be any obvious correlation between either degree
significant difference between the} month and of myopia or age and the phenomena of
one year observations. progressive hyperopia.

Twenty one net-C¢nt of patients gained mom Ninety eight percent of patients responding to
than Ont? half of 3 diopter of effect Four pcrccnt our questionnaire stated that they were satisfied
of patignts gained tnorc than one diopter ofcffcct with the surgical result and 99% said that if they
Zo percent gained more than Ong and half had to consider radial keratotomy as if they had
diopters of effect Conversely, two pet-Cent of Pa_ never had the procedure done, they would again
tients lost more than a halfa diopter of effect and hllv“ lhc \“"g'~'lY l‘°'l°"“"‘l~
no patient lost more than one diopter of effect
during this follow up period.

Discussion
Because this small hyperopic shift Was noted

during the rst year postoperatively we examined
£11056 PHUCDIS Wl161'¢ W6 héld CYCl0Pl€giC rCfr3Cli0n ln general, these data support the conclusion
at 5 II10I‘lthS, 1 year Hd 2 YCHIS, 13 €Y65 in 1111- In that the accuracy of keratorefractivc surgery as it
this Smll gl'011P Of PIi¢I1IS there W85 8 0-47D is now performed has a standard deviation of
hYP¢F0PlC 5hlfl (5l9ll5C3llY 5l8nlC?1m), biw 3 roughly one half diopter. This is consistend with
months and 1 Year and 3 0-17D shift ("OI the observation that 99% of patients in the study
statistically signicant). between one yearand two have 20/40 or better uncorrected vision.
years. Thus it would appear that a decreasing
hyperopic shift as a function of time is ocurring. lfonly primary procedures are considered, the

accuracy is significantly less, with a standard
We also attempted to look at the ditribulio Of deviation of 0.92 diopters. This is similar to the

Patients with the hYP¢r0Pi¢ Shift in terms Of their PERK data (st) l .20)’ lior l’l~IltK, 74% of |);lllClll.%
38¢ and/01' lhfill’ degree Of mY0Pl3- Tl1l5 l5 were 20/40 or better uncorrected and in our study,
dCm0n5m1lcd in Table 6- Th¢r¢ did nO[3PPC31'[0 71% were 20/40 or better after the primary

procedure alone. PERK patients were generally not
enhanced, and in fact, enhancements were

Table 6 discouraged. When enhancements however arc
HYP°"°Pl° shm om ‘M l"'° 7”" 5"“ included, our data demonstrate a much higher

Raul" K°m°l°"'y degree of accuracy with a standard deviation of
No. Eyes Age 0.58D. ’l'his is stastically slgtillicantly more accurate

than either the PERK results or our without en
1yr. -2.00 to -3.12
0.5D -3.25 to -4.27
to 4.50 to -6.00
1.0D outside PERK

Outside PERK

4 50 to 8 00

(>)\|®(Q

40
353 keratorefractive surgery as currently practiced, is
47:5 only achievable by virtue of the fact that these

zyrl 2'00 to _3'12 3 38,3 procedures‘ can titratertl tkthrough surgit
0_5D _3_25 to 4'37 1 24,6 enhancement procedures ie 1 form an integra
to -45019 .g_Q0 1 33,3 and crucial aspect of this surgical technique.
1.0D Outside PERK - - Without enhancement procedures, the relative
1y[ .290 to .342 1 22,3 accuracy of keratorefractive surgery approaches
1D -3.25 to -4.37 2 41.2 that in Oil. surgery with a standard deviation oi

-4.5010 -8.00 2 31-0 approximately one diopter ".
2yr -2.00 to -3.12 - - One reason why a patient may not request an
‘D "3-25 l° '4-37 3 36-5 enhancement procedure in an cyc which is in the

i " _ PE“ 20/30 or 20/40 range has been that the fellow cyc
has excellent vision, enough to allow normal

35'l hancement. Therefore, the ultimate benefit of
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function. Ifthe 20/50 or 20/40 eye is slightly under examined showed a myopic shift of between 0.5
corrected, generally the patient would be and 1.0D. This is significantly less than the 42%
encouraged to leave it that way given the po- of myopic shift demonstrated by the PERK
ssibility of progressive hyperopia. study'8at their one year evaluation. However the

PERK evaluation was done with manifiest refrac~
It is obvious that radial keratotomy has been in tion in select patients who were symptomatic of

a state of evolution for several decades. The PERK uctuating vision while the current study used
study was one of the initial critical clinical eva» exclusively cycloplegic refraction, in randomly
luations of this surgical procedure. However, the selected patients; this perhaps may account for the
PERK surgeons were limited bya protocol which smaller refractive change in the current study.
is now out of date, and by instrumentation that Overall in our patient population there were very
is primitive compared to current techonology. few significant clinical symptoms related to long
Factors such as age were not a consideration in the term uctuation of vision after surgery. Therefore,
PERK protocol whereas in almost all systems that the authors feel that although this problem can be
are now in use, age plays an important role in measured in certain induviduals, it does not pose
planning and prediction of surgical results. a significant clinical concern for most radial
Therefore it is not surprising that the PERK data keratotomy patients.
do not compare favorably to data generated by
current radial keratotomy systems. In assesing or Although 99% of the patients studied in this
comparing any type of keratorefractive surgery to series had 20/40 or better uncorrected vision and
radial keratotomy (i.e.., the excimer laser)12"16 it similarly 99% said that ifthey had to do it all over
imperative to look not at the historical perspective again, they would have radial keratotomy per-
represented by the PERK data, but rather to utilize formed, nevertheless 14% of patients were less
radial keratotomy results reecting current RK than 20/25 uncorrected and some of these patients
technique. Surgeries that suport to have required spectacles at least part of the time in order
comparable accuracy to radial keratotomy to function comfortably (Table 7). While these data
therefore must demonstrate standard deviations or
accuracies of 0.5 diopters or less, with uncorrected Tame 7
visual acuity of 20/40 or better in well over 95% U"°°"°°l°d 'i5i°"'
of patients. The 1.2 diopter demonstrated in PERK 203 W95 ' 1 Y9" '°"°W "P
study is not acceptable as a current standard. 20/20 49%

0

Concerns about radial keratotomy surgery that 581:3 32;:
still exist and are completely addressed by these 20,40 99%
data are those of the possible progressive effect‘
ofthe surgery with time, as was demonstrated by ' Head maioritv OI letters per line-
Deitz and others 17 Even with only one year data
of follow up, however a slight (but statistically clearly identify RK as the most accurate refractive
significant) hyperopic shift of O.22D, was noted. surgical procedure yet developed, it is not perfect.
This suggests that patients are best left slightly A procedure with better refractive accuracy and
uncorrected. Additionally, difficulties with low fewer side effects, would be preferable, if it could
light visual distortion, particularly with the higher be developed. The plus or minus one half diopter
myopic corrections, are important issues that were accuracy of radial keratotomy provides twice the
not analyzed critically in this work. However, no predictability of cataract/IOL surgery, but for
significant clinical problem has resulted in either refractive accuracy to be satisfactory for virtually
of these areas in nay of the patients reported. all activities and comparable to glasses or contact

lenses, in virtually all patients, a quarter diopter
Another concern regarding radial keratotomy is standard deviation, resulting in 99% of patients

the incidence and severity of diurnal uctuation 20/25 or better uncorrected would be necessary.
in this study. Three percent of the 75 eyes Additionally problems related to presbyopia are
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poorly handled with radial keratotomy, but are of between -0.75 to -0.50D. If the surgeon is lucky
very important given the average age of 38 years enough to have both eyes at that level of correc-
in the RK population. Mono vision is a solution tion, generally the patient will be extremely
for only some patients. The ultimate surgical satisfied with the result. However, it has been our
refractive technique must also deal with this issue. experience that many patients, when one eye is

corrected to between -.50 and -.75 and the other
The outcome of99% 20/40 or better uncorrec- eye is plano (manifiest refraction), some patients

ted acuity is a higher level of success than has been may be extremly dissatisfied with the imbalance.
generally reported for radial keratotomy. A num- Although, because of the issue of progressive
ber of factors contribute to this success. All patients hyperopia, the surgeon realizes that enhancing the
treated in this study were told at the outset that under corrected eye is probably a mistake,
any and all enhancement procedures would be sometimes the issue is difficult to handle diplo-
covered under the initial surgical fee. Any matically.
enhancement that could safely improve their final
vision, without risking over correction would be Another somewhat unusual refractive result was
performed at no extra charge. Therefore, many also commonly observed. Take, for example, a 52
patients in the study felt that they were entitled year old patient whose right eye has a manifiest
to additional surgery, even if their visual deficit refraction postoperatively, spherical equivalent of
by most standars was fairly small. Had their been -0.5OD and the left eye a manifiest refraction of
some financial dis-incentive to enhancement piano. The same patient has a cycloplegic re-
procedures, undoubtedly the number of en- fraction generally of piano in the right eye and
hancements would have been far less, but the + 0.50 to 0.75D in the left eye. We would have
uncorrected acuity would have also suffered guessed that the patient would be more satisfied
slightly. In order to avoid undue enthusiasm for with the visual result in the right eye, but almost
continued enhancement procedures on the part universally, patients irrespective of age with this
of the patients, patients were thoroughly informed refractive result, prefer what we would think is the
regarding the possibility that additional surgery slightly over corrected left eye. In general, the
could likely make the uncorrected vision worse. cycloplegic refractions yielded + 0.50 to + O.75D
This dissuaded many patients from demanding more refractive power than the manifest refrac-
inappropriate enhancements. tions. This issue in some patients is so signi-

ficant that the patient is anxious to have the eye
Enhancement procedures offer the ability to with the plano cycloplegic refraction enhanced.

both increase the effect of surgery as well as reduce Obviously from a surgical prospective this is never
the effect of surgery (suture enhancements). In fact, done.
six suture enhancements were performed during
the course of this study. Several major variables still exist regarding radial

keratotomy, such as the uniformity of the incision
These, based on the ability to perform enhan- depth, the skill of the surgeon, the healing

cements. 99% “sucess rate " is not at all unreaso- parameters of the patient's cornea, to name a few.
nable. In fact, the 3 eyes which had less than 20/40 The surgeon’s skill is difficult to control, but is
uncorrected vision, could, in fact, be enhanced to generally acquired in a fairly short time period,
the point that their uncorrected vision would be even for opthalmic surgeons with little or no
better thaan 20/40. However, these 5 patients were clinical corneal surgical experience. The variable
asymptomatic and felt that their vision was healing paramenters of the cornea, to date have
acceptable, further enhancement procedures were eluded precise control, although some pharma-
not encouraged. cological intervention has been tried, without

consistent effect. The diamond cutting instrument
One would predict that the ideal surgical used for current radial keratotomy surgery has

refractive result would be a patient who is slightly evolved considerably since the steel cutting blades
under corrected, specically a spherical equivalent of a decade ago. However, there still is a degree
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of variability in the uniformity of depth of the Given these considerations the authors feel that
corneal incisions. This is largely due to then non- radial keratotomy will remain the major kerato-
uniform thickness of the cornea which shows refractive procedure for routine ophthalmic use
increasing thickness as one measures from the for the immediate future.
center to the periphery of the normal cornea. Also
the temporal portion of the cornea is generally The authors Wishes [O acknowledge ML Mik,
thinner than the nasal aspect ofthe cornea. Qiven Lynn, Ms.’ PERK Statistician‘ Emory University
the tact that most current RK surgical techniques for his assistance in Supplying additional unpu
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