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Meeting the Challenge
Of Post-RK Pati

Don't let these patients’ previously incised corneas rattle you, say

surgeons. You can operate on them and be successful.

IN THE 19905, MANY NEARSIGHTED
patients who were eager to minimize
their dependence on glasses turned
to radial keratotomy for relief.
Satisfied, they went back to their
daily lives, and RK was IE:I'.'—HIH.'[I]I\.'
ph:m-:] out as more versatile, repro-
ducible surgeries such as PRK and
LASIK came on the scene. Now,
however, these RK patients are start-
ing to reappear in surgeons” offices,
desiring further refractive SUrgery or
needing to have cataracts removed.
Since their corneas can have as many
as 32 incisions, these subsequent
surgeries can be more challenging to
pvrﬁ:rm. In this article, refractive
and cataract surgeons share their ad-
vice on how to upl‘.-rum'h these partic-
ular patients in order to get the best
I‘.ﬂ:]h‘ﬁih]t‘ outeomes.

The Refractive Patient

Here are the various issues that can
arise when post-RK patients desire
further refractive SUrgery, and how
surgeons can address them:

* Determine the refractive tar-
gel. 511r;.{wmﬂ say that, more often

than not, RK patients who present for

refractive surgery are usually slightly
hyperopic due to the hyperopic drift
that oceurred after some RKs. T]ll':.'_\'

This article has no commercial :iEH]nxur,'j]lip.

may also be presbyopic, “They're usu-
ally between +1.5 and +3 D,” says
Long Island surgeon
Marguerite Me Daonald.

Chicago’s Parag Maj-
[IZ'I.IH.I'.!!' HFI.:\"H ”:IE"H!" 1'“;1;-
tients, in addition to their refractive
error, also present with high expecta-
tions that may need to be tt—![llpvrt*t].
“This is true for !h‘lti["ﬂ[.‘i who have had
RK, LASIK or ;m}'thing," he Says.
“They're used to having really good
vision, more often with LASIK or
PRK than with RK, and now ﬂu-.'_!.'
Ilii\"{" il I]‘ﬁ}}!;l‘rﬂ or lll“ﬂ'[! Wn l"'l'.lh':lf'l{'f"-
ment, and they want the level of inde-
pendence they had after their initial
RK. 5o, 1“!.'1*.!}'[]1i1]g we do should aim
toward good uncorrected vision,

“The problem is that, over time, the
progressive hyperopic shift may con-
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Be prepared to treat hyperopia with the
post-RK patient, say surgeans.
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tinue, and we have to counsel puﬁrzrnts
that, no matter what we do tndu}',
these incisions could continue to
change, as will their vision, If they
don’t understand this, you could have
a very unhappy patient.”

In addition to the hyperopic drift,
RK eves’ refractions may
also Muctuate Ihr{mghi sk
the day, making the in-
tended relractive goal a
moving target.

“Within a given day the RK inci-
sions can swell or the comea can fat-
ten, meaning they need different pairs
of glasses for different times,” says Dr.
Majmudar. “If you have someone
who's really fluctuating a lot from
morning to evening—I've heard about
them though I haven't seen many—
I'd lean toward treating a little more
hyperopia. This is because most of
these i‘]:ltil‘ﬂ[!-i aren’t VETY young,
they're already in their 40s, and leav-
ing them a little myopic will avoid
them getting maore ]L_'l.'lwrqu:-it', 50
vou're covered there. It will also give
them some near vision.” Even for
non-fluctuating patients in their mid
40s to 50s, Dr. Majmudar thinks they
pm]mlﬂ}' would appreciate a little
myopia. “So, you might really want to
push them toward a little m:mpi{' C0r-
rection postop,” he says.

Dr. McDonald recommends nol
h:unL'hinj_{ such a imtim!t until he's been
stable for a while. “They have to be
stable for at least a vear, with no
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This RK patient’s presentation was
complicated by the presence of AK cuts,

change in sphere or eylinder of more
than 0.5 D,” she says, “You really have
to make sure wm re not shu-[]lmg at a
moving target. Almost all of these pa-
tients have mild divrmal Auctuations,
but if they're extreme, I'd wait. I've
TIEWET e E'I.II}"”II[‘. “"ifl] leIII'IIi'IJ I]Ilﬂ.'tll-
ations that never go away; they might
g on for five or 10 years, but I haven't
seen them |H.-n-:ist for decades,

“However, if someone with signifi-
cant fluctuations [a diopter or more]
comes to me for refractive surgery
saying that his job is on the line and e
Ill‘!"t]_"i g‘[)ﬂl] 'I.-'I.H]{l!l Ur 'F"]S{'.'. ] tI q.I.‘\]'\ II'I.'I]'I.
what time of the day he needs good
visiom, then refract him at that time
and base the procedure on that.” She
adds that if someone has mild fluctua-
tions that he doesn’t {,'mnpfu.in about
or isn't even aware of, then you have a
pretty good chance of making him
]m]!p}'. For a lmli{--nt with minor flue-
tuations, Dr. MeDonald takes a series
of wavefront maps in the moming and
a series in the afternoon, then F0es for
the value that seems the closest aver-
11?:[" UI- llii" 1T1[‘1EL’i||T{*TIIf‘]]tS I'II"HT'I] t]l{"‘
two periods.

];u‘kﬁmn'i][u. Fla., surgeon Arun
Cruland 1I.|'r[1l‘{JlIL‘EIE‘5 such |'HIH['II[‘!~G using
a system he's developed that evaluates
the [::lliwllt's “Five 5’s™: sils_;hl; site
affected: scar: "-iuh'l]il'y' and 'H'h'L’n”lII

“In the post-RK pamnl the major
issue is sight,” he SV, “The (uantita-
tive visual factor is decreased acuity
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due to myopia, hyperopia and/or astig-
matism. The qu:l]ituti\w factors in-
clude irregular astigmatism, a small
optical zone and/or the RK incisions
causing scarring. Secondary issues to
consider are preshyopia, cataracts,
corneal scars and comeal instability.
Once you consider these, your plan
becomes clearer.”

* Choose the procedure. Sur-
geons agree that surface ablation is
the way to go with these patients. “1
think LASIK was fairly popular for
treating post-RK patients 10 years
ago, because you can make a flap in
the cornea and it's generally pretty
SULT,‘("SHFI.I! in El[l[“\’i!]g }-T]'Il to ]K‘.‘I'ﬁ!l'l"l'l
the ablation,” says Dr. Majmudar.
“But there are a couple of things to be
concerned about: There's always the
chance the incisions will splay open
during the actual microkeratome pass
or during the manipulation of the flap.
If that happens, you then have a ‘flap
salad’ with bits of the flap everywhere
that you have to gather and put back
together to avoid irregular astigma-
tism that can only be treated with a
hard contact lens. Also to consider:
What ir}r::-u need an enhancement of
the LASIK over the RK? Do you lift
up the flap and risk tearing the inci-
sions?

“Now, since the advent of PRK and,
frankly, mitomycin, most surgeons
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In certain cases, a post-RK patient may
need a phakic implant rather than an
excimer procedure.

OPHTHALMOLOGY

would do PRK for the post-RK pa-
tient,” he says. “Without the use of
mitomycin, there was a higher chance
of getting sllhﬁpiﬂmmﬂ fibrosis with
PRK after RK. But with the use of
mitomycin, you don't get dense scar-
ring along the incisions and don't get
that much regression.” He says it
works best for myopic PRK after RK,
but that he’s also been fairly successful
with hyperopic PRK after RK, as well.

* Space out the procedures.
Because the RK cornea can take more
time to stabilize after PRK than a vir-
gin cornea, surgeons usually recom-
mend that patients not get bilateral
H!I]Il[]t:lﬂ[‘{“iﬁ '\I.ir"_‘{,' I){’L:11L‘\t’ it 'ﬁ\‘ﬂl]ld
be too tichzhtatmg. “These patients
|]H.VE il t[!llgl'l!_"r Tt‘['ﬂ}\r'(‘.l'}', 50 }"{!11 {.1[]
one eye at a time,” says Dr. Me-
Donald. “However, the person who
has a 1I]]il‘il:|€‘.' circumstance, such as a
school teacher who's home for the
summer, may be able to have both
eyes done and then sit at home for a
couple of days having other people do
things for him until his vision stabi-
lizes. 1 much prefer spacing the surg-
eries out, usually by three to four
weeks but sometimes I{mgt-‘.r, no mat-
ter how much they swear to me that
they don't mind having to have some-
one drive them around for a couple of
weeks. Ultimately, most people don't
like that type of situation.”

* Use a careful epithelial de-
bridement. The presence of the RK
incisions makes for a more risky de-
bridement if you're doing it manually.

1rl']'l.l II;I\{* to \f.'r‘.‘;l.[l[:" tli{:" Cormea "r{"n

gently,” says Dr. McDonald. “Move
toward the center; don’t go back and
forth against the incisions because
they can snap open easily without
much pressure. It may take longer
than normal—it can take 10 minutes
to get it all off.”

* Modulate the mitomycin.
Dr. Majmudar says that, since you're
aoing to be using l]w dllflf‘lhﬁ)‘t‘ll" agent
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in these patients, you may want to
compensate for its effect on the
postop refraction. “For a myopic
treatment, since there's not gning to
be that much compensatory regres-
sion, you may want to back off a little

If deep and stable, purse-string sutures
don’t need to be removed before excimer
laser surgery in post-RK patients.

O 1ueng Uy

on your treatment, because if they
end up a little hyperopic, they may
stay that way,” he explains. "For a
hyperopic treatment, I'd cut back a lit-
tle to get the right adjustment.
Though everyone has his own nomo-
gram, if you haven't done a lot of mit-
omycin-assisted PRK, I'd say a good
starting point is to back off about 10
percent on the sphere.”

¢ Dealing with purse-string
sutures, Back in the 1990s, Wichita,
Kans., surgeon R. Bruce Grene devel-
oped a treatment for RK wound gape
called the Grene Lasso, which basical-
ly involved mnning a purse-string su-
ture through all the RK cuts and then
drawing them together like the mouth
of a purse, These sutured RK patients
are out there, as well, and may pre-
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sent at your office. However, Dr.
Gulani has operated on them, and
says they're not as big a problem as
they might appear. “If the purse-
string sutures are deep enough and
the cornea is stable, there’s no need to
dig after them,” he says. “Once that's
established, you approach the patient
similar to the way you approach other
post-RK patients, determining their
vision, what the suture is doing to the
vision, if anything, and the irregularity.
If it's not deing anything, I've done
straight laser on these cases. However,
if the purse-string suture is inducing a
lot of change to the point that you can
see the traction from it, or if it’s re-
cent, superficial or broken, yvou should
remove it and wait a month—or possi-
bly more, based on topographic stabil-
ity—bhelfore doing your laser.”

The Cataract Patient

The post-RK cataract case poses
some of the same challenges as the
post-RK refractive patient, such as
working around the incisions, but it
also poses some new ones. Here are
several surgeons’ tried-and-true ap-
proaches to getting good results:

* Getting the right central cor-
neal power. Indianapolis surgeon
Kevin Waltz says it's important to
know the difference between the
effect of LASIK and that of RK on the
cornea. “Many get the effects of RK
and laser vision correction confused,”
he asserts. “With laser vision correc-
tion, including LASIK, the key thing
you're doing that affects your cataract
surgery is changing the power of the
front of the cornea relative to the
back, which throws off your 10L pre-
diction.

“But with RK, the front and back of
the cornea change in unison, so the
relationship between them is the
same, so your normal lens caleulation
process works, for the most part. You
don’t have to make as much of a



change in your caleulations with RK as
you do with a post-LASIK patient, in
general, especially if the RK has a
larger optical zone and fewer cuts.”

Many topographers and anterior
segment analyzers do a good job at
getting the central corneal power, say
surgeons. “T use two different topogra-
phers, the Humphrey Atlas and the
EyeSys.” says Houston surgeon Doug
Koch. “With the Humphrey, in its
numerical view, | average the zero
through 3-mm zones, which gives a
good central power value. On the
EveSvs' Holladay Diagnostic Sum-
mary, you can get a value called the
ERP, which is the av erage refractive
power over the central 3 mm, and
which even incorporates the Stiles-
Crawford Effect. These two methods
tend to be fairly close. If there's a
question, I'll repeat them, and if
they're consistent I'll probably pick
the flatter of the two.

“The next thing I do is plug those
values into the Hcrilad.n 2 formula,
checking ‘ves' when asked by the soft-
ware if the patient is a previous RK.
That means the machine will use a
corneal power of around 43.8 D for
that portion of the TOL calculation
formula that caleulates the effective
lens position.”

Eugene, Ore,, surgeon Mark Packer
uses this approach, and says he gets 80
percent of cases within 0.5 D of the
target. “This is lower than the normal,
non-post-surgical eyes, in which we
get 94 percent, but it's still good. 1
make sure to warn these people exten-
sively up front that the 10L power is
less predictable because they've had
RK, but some have drifted so far hy-
peropically that the procedure is still a
relief to them.” Dr. Packer says you
can perform a similar operation using
the Orbscan, which lets the user spec-
ify a corneal zone to measure, as well
as with the Pentacam.

If vou don’t have access to one of

these devices, Dr. Waltz notes that

Kevin Waltz, MD

This patient had a 16-cut RK and needed
cataract surgery, After surgery, she was
-1.5, but eventually came back to plano.

you can do the contact lens over-re-
fraction method for the tough cases.
“You can refract them as they sit, then
put a hard contact lens on and refract
them again to get a pretty good idea of
what their true corneal power is by
subtracting one refraction from the
other.”

Dr. Koch says you can also give
yourself some room for error postop
lu the refractive target you set. “The
third element of my approach is to
aim for about -1 D postop,” he says.
“This is for two reasons: If the caleula-
tions are inaccurate, you'll have some
leeway one way or the other, and the
patient will have some useful vision
somewhere. Second, RK patients
often have an ongoing hyperopic shift,
and if you leave them -1 it will give
them many vears in which they can,
we hope, see well without correction
before they'll need some kind of ex-
cimer laser procedure.”

* Choosing a lens. Surgeons say
that an aspheric or toric lens can be
useful in these patients, and some will
even implant a multifocal,

“I've had some suceess using torie
lenses in post-RK patients,” says Dr.
Packer. "1 use the appearance of the
central 3 mm on the topographic map
in my planning. By lining that up with

the torie 1OL, nsing lenses by either

Staar or Aleon, I've had good luck in
getting the patients corrected.”
Dr. Koch usually goes with an

BREVIEW ©OF
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aspheric lens as his first choice. “1 pre-
fer using an aspheric whenever possi-
ble,” he says, "unless they have 2 D or
more of astigmatism that's evident on
the various caleulations, at which point
I'd switch to a toric lens.”

Daoctors Llisugr'f*ﬂ', however, on the
merits of multifocal lenses in these pa-
tients, “These people had their RK so
they wouldn't have to wear glasses,”
savs Dr. Packer. “But I've staved away
from using multifocal implants in
patients with more than four RK cuts,
They have aberrations as it is, and 1
think the multitocal implant diminish-
es contrast and gives more unwanted
side effects. But, 1 tend to use the
Crystalens if they want some presby-
opie correction, because it doesn't add
anything to their aberrations.”

“1 wouldn’t get near a multifocal
[OL in these patients,” savs Dr. Koch.

I think that’s a disaster in the making,
These multifocal lens patients” vision
drops if their eyes get a little dry, let
alone have an irregular cornea. | think
you could consider something like the
Crystalens if yon wanted to give them
some accommodation, but the draw-
back is it doesn't have the asphericity
vou look for, nor can it correct astig-
matism. But if they have relatively lit-
tle astigmatism and they're really mo-
tivated to have a little more depth of
field, the Crystalens could work very
well.”

Dr. Waltz will use a multifocal TOL
in certain patients, “RK eves have
multifocal corneas,” he says. “The
kind of multifocal cornea they have is
a center that's relatively flat for dis-
tance and a periphery that's relatively
steep for near vision. That multifocal
cornea makes it very difficult to get a
full effect from a multifocal 10L, so
putting in a multifocal 10L is general-
Iy not that beneficial, especially in
someone with a smaller optical zone
and more cuts from their RK. If you
have a 4 or 5 mm optical zone, putting
in a multifocal 10L will work fine. But
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it L'||.".|.ri]. contrmindicated in someone
with o smaller u[l:il.'.l] wome and more
calk, v I!'|II:|I;' it i 11r|||'|l|- |r|"||:|||.q:-! it
I:!H,- !il."l'r |\||1|ﬂ|-:-ln|u,-] lm.l'il'rll, '.||:||:3 i
every case v taken out the 101"

* Surgical considerations. Onee
vour preop calenlations are set, sur-
geons sav the incised RK comea can
still throw some hundles in your winy.
The first vebvs working around the
inctsions themselves, =11 there's
t"'.II::I11!_'J.I. S, I’ put iy cabivriet ing-
sion between the RK incisions,” BILVE
Dr. Koch. "This is alnost il1"-"-':l:i‘.‘i e
ble with an eight-incision RK. But
with a 16-incision RK, for instance, 1
imvariably have to go back into the
sclera. Ul just make a lithe conjuncti-
val peritomy, make a little groove and
then dissect fomard, T_'.*|\~1'r.-:|.||p-, vuil
don't hawve to suture the scleral inei-
SICHN, fuat YEna il ||'.|'|.'-|' toy saatures tHae
conjunctiva back in place, or I'd like
to, usunllv.” Dr. Gulani recommends
not getting too anxiows abont having
to work on a post-RK eye. “Just main-
tain vour technigue, leeping it a linle
lirver-flonw 1o k.le'l'p thie [HrsssuiTe in 1|'||.'
eve down as vou work,”
ges e -\.lﬁ:m |I|!:r|1|:'|. \.'.1|:E| Inm-.- l|rl-.l.

B savs. He

‘I'Illlll."ll. ."H.Illln.l]ll'\t' Lir ]'III|||_‘I_I [ & ||l]p IIFr
this. “But also remember that these
Patients were once pvopic in refre-
ticm ancd still hoves the mvope’s ooular
anatomy, so all the risks of cataract
surgery in myopia [namely retinal
{ssunes ] still apply.”

“The B incisons can conluse Vil
al :'-'IHI IIIIILH" !I.'l'lllr 1,.'q||'lh||h||']'|l_"'l:i‘_‘i_- mlllﬂ
Dr. Pucker, “So ||'\»:i1||_iI n;':|||:u.'|a||_1r stigin Bo
highlight the capsule ean help you
avoic mistaking what you're grabbing
when you miuke vour rivexds.”

Drr. Mujmudar also savs it's wise to
wateh the REK incisions-—and tlie
somiles—carefully during the proce-
dure, “The incisions I SO linmees
apwen l:||.|.|‘i:||_E_ the |'lr|::-|_':'q:|ur-|-_ Cilnsing
BACT= or uuu'nqﬂ'rﬁjmtilnns, LR T
have to be prepared to close them
with satures if vou e it happening,”

84 ODcTtongn 2007 = HEviegw
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Complicated, but operable: & post-RK,
AN, LASIK, piggyback 1OL patisnt who
snas 20040 bost-comected.

he savs. “1 also remember [ Foward
Fine stating that these patients may
hiaver huadd s microperforation during
their indtial RK procedire, which vou
".'l.'q:||1|n|J||.'1 l:u* AL |::||':||.| ", ?'h::. h- |'||'-|--
I'H.II'I‘I] FI_Ir SN .|"I|F|'|1L|' ||“i1} I[“I' ‘lil
st shalbowing of the chamber during
their RK. 1t might be helpful to hoe
soim capsubar tension rings neardw in
casi there's a prodilem.”

To catch any microperforations that
ocenr during surgery, D, Walte rec-
ommmends !1ll'lli.||;._'| i |I!Ir1_- ﬂll:-ul'l,'.!ul:_'-l'i.u
i s e il e el aof thes esse after
tlae l".l.'ll_'lh. 11ﬂ=wnn':.l:|,'|:! 'T|||':|.' dhomt
!lilp[u':r often, but it's worth hmhin;{
for to ke sume” e says

* Be patient postop. One of the
kv eadilities aboat perfonming catarset
surgery in the post-RK eve, sav sur-
greons, 5 the ellect the inclsions beve
om the cormea postop, “With [Hast-
LASIK paticnts, the (lap incision
doesn’t change much after vou do
intraccular surgery, so vou get a stable
erffiect soon afterwand,” s;s Dir, Wl
“With i post-REK eve, the incisions will
sosften, and the cornes will fatten
someswhat after etaract surgerv. For
instance, o 42-1 cormen may litten to
Al or 40 D fioe s whitles 'dil-r |h:=|_ il
wrned surgeny; then, us the incisions
grachaudly tighten again, the comes will
g back to what it was, after a few
weeks to @ few mwnthis, This is a big
deal, because if yvou're aiming For
plano, the patient may be +2 D o

BF LYPIT il A LM s LRy

week mut, o vour nmtural ||||:'|:i|L.|I|'||||
1.'|.'-|||.|1|,|. bz [14] ¥ i ;uu,| '|}||.1 in ;||||::|1|||'|'
2 Dof 10L e, Thiis wonkd bes fine
it the short term, bat after a couple of
works, the patient will be -2,

In lighit ool this pradoal denge:, Dr
Pucker says it might be a nice conrtesy
tos work a deal with your optical -.hcq:
for thiese !'I-Il:l’l.'llth. Ir tikes @ while for
] e ]'lil.l:il'llh for =t Wlwiire Bt vision,
|1u|: wie loal I-c|||:m' 1.'|.'|||.':|. H‘lm 1'.1" I:u-.
s make sure to explain that they may
i spoectacles temporarnly and that
the correction they need moy change,
as well. Pre-armanging somathing with
vour optical shop to help the patient
et somme bens cluimges st no mdditionad
ol oF ab el i nles hevause he
iinas] Eihlﬂl:c will bee 1|| 'lH'IH]I'llI i :|_F||:mu-
=, -'|I|I:l yumi |.||m'|‘ it hi||:| (T3] ||m|' ({8}
buy three separate pairs of glasses
orver b il

Utimutesly, the surgeons sy it pavs
tor remember that these post-HK pa-
tients can have :|_'.'::t|'r|:|. ouibeommes with
elther relractive or eataract SHrge Ty,
hapt wll .'ll'l.'l.'.l_'m e th -|||'|r|.|||r||||.:|_| jr fa
etters who jumped at the chanoe to
hinae RE heack in thee 1960z

“Che woman was referred o me
wlter seving & number of surgeons,”
recills Dr. Gulini. “She'd hd KK,
AK. LASIK amd eatormct SUPEErY in
hier I'i.:|_';||| s |.'-?n'_,|!-_{un-_ uhrr\l'q"l. Tl
cafand Surgisan, |_||1!'|;;|r'1|_||1;|||_-|-.-. el
am 1] ST ity thoe Lt Bens andd
hanl to implant a pigavback. At presen-
Faticen toe mae shie was 200400 oneor-
rectee] 0D, hest-cramected o 200640, |
porformed o combined myopie and
hvperopic PRE troatmient with mito-
wivedn, andl got her to 20020 uncorred -

od For distunee and 20025 for near,
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