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Transepithelial CXL Is Gaining Ground
By Roy S. Rubinfeld, MD, and the CXL-USA Study Group
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Figure 1. Pre- and postoperative
topography is compared to yield
the difference map in patients
with keratoconus who have
undergone CXL.

cross-linking.
The reported rates of stromal and
corneal haze after epi-off CXL have
ranged from 7% to 90%.4-7 In one
study of epi-off, Greenstein found that
postoperative haze cleared faster in
patients being treated for ectasia than
with keratoconus.7 Almost no significant haze has been reported to date
with the epi-on technique.
found that vision improved for 50%

These maps provide a point-by-point

of the patients in the latter group at 3

comparison of the eye and can dem-

The CXL-USA Study is a prospective,

months versus only 31.1% of former. At

onstrate areas of flattening and steep-

nonrandomized, multicenter investiga-

6 months, the improvement was dou-

ening. Figures 2 and 3 are case studies

tion evaluating CXL. Hundreds of eyes

bled in the epi-on group compared

from the CXL-USA group illustrating

have undergone treatment and have

to the epi-off group (52% vs 24%,

how we use difference maps to verify

been followed for 6 to 12 months. Ad-

respectively). We evaluate changes in

the corneal flattening after CXL treat-

ditionally, the study now has investi-

the corneal shape after crosslinking by

ment for keratoconus or ectasia.

gational review board approval for the

studying difference maps (Figure 1).

The CXL-USA Study

treatment of infectious keratitis with
CXL. Enrollment criteria for the CXLUSA Study include keratoconus, forme
fruste keratoconus, post-LASIK ectasia
and other ectactic conditions, or previ-

Figure 2. Examples of patients who
underwent epi-on CXL for ectasia;
the difference map represents the
corneal flattening 3 months after
the transepithelial procedure.

ous RK with diurnal fluctuations in vision. The protocol allows for treatment
in children as young as 9 years of age,
but corneal thickness has to be at least
300 μm (thinner corneas in some publications have been considered possibly
at higher risk for complications). Patients as young as 9 have been treated
in Europe, so we opted to follow that
lead. We have also found that patients
older than 35 benefit significantly from
the procedure, and most patients are
pleased that additional options such as
Intacs (Addition Technology, Inc.) or
corneal transplants are not prohibited
down the road.
Preliminary data comparing the epi-off
(n = 45) to the epi-on (n = 128) groups

Figure 3. In this difference map,
1 week after transepithelial CXL,
the topography clearly shows
substantial flattening of the
cornea.
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What the future holds
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Conclusion

cedures are performed concurrently

There is no doubt in my mind that CXL

on the same day. His data suggest

will become the procedure of choice

limiting the PRK treatment to no more

for treating keratoconus once longer-

than 3.00 to 4.00 D. Debate continues

term data confirm what we and others

on the benefit of using mitomycin C

have seen initially. Halting the progres-

after PRK plus cross-linking and, if the

sion of this often visionthreatening dis-

agent is used, the amount necessary.

ease is highly gratifying.
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