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Table 1: Summary of long-term outcomes before and after
MARK surgery

BSCVA
Mean
pachymetry
Kavg

Postoperative
Preoperative
(6 y)
0.23 LogMAR
0.095
(5.9/10)
LogMAR
(7.7/10)
446 μm
484 μm
47.25 D

44.61 D

Difference
–0.135 LogMAR
(+1.8/10)
+38 μm
–2.64 D

DISCUSSION
These data allow for a number of considerations. First, they
confirm that MARK is effective in stabilizing keratoconus,
since average keratometry and average pachymetry have
improved by 91% and 98% of cases respectively. Second,
MARK provides visual improvement as well, since
best spectacle-corrected visual acuity rose for 95% of
patients, a condition that justifies the very existence of this
procedure, along with previously mentioned incisional
techniques such as circular keratotomy and radial/
mini-radial keratotomy. Third, the long-term follow-up
(7.3 years on average, six years minimum) supports the
durability of these results, while it is also important to
reiterate that no intra- or postoperative complications
occurred.
More specifically, with reference to pachymetry, it is
important to explain the increase in corneal thickness.
Post-keratotomy fibrotic cellular responses produce thicker
collagen fibrils over the incisions (along with corneal
flattening), a process that is widely discussed in the
literature as the review by Wilson et al. reports,20 without
compromising the patient’s vision due to their distance
from the optical zone. This biomechanical process, known
for decades, improves corneal pachymetry if the tissue’s
stability is maintained with appropriate surgery.
At the same time, it is understood that some notes
of caution need to be discussed with the above.While
other procedures are standardized in their execution,
MARK is customized, since the number, length, position,
and de pth of its mini-incisions vary depending on the
cone’s steepness and position, corneal thickness, and
progression of Kc. Also, the inclusion and exclusion
criteria that have been mentioned before need to be
respected with care, with the aim of avoiding untoward
complications deriving from inappropriate surgery, some
which have been described in the literature.21 Further, as
a corollary, the ophthalmic surgeon needs to be familiar
with incisional surgery, both manual and laser, as well
as with corneal sutures in the rare occasion of a microperforation. Lastly, it ought to be acknowledged that
a randomized controlled trial would strengthen the
internal validity of the data analyzed in this study.
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CONCLUSION
Having outlined the strengths and the limitations of
this technique, it is appropriate to contextualize it in
the current treatment of Kc. We are witnessing an everincreasing precision in the diagnosis of keratoconus,
which is also resulting in a growing number of patients
who are diagnosed with one. The constant evolution
of conservative procedures–CXL clearly among all–
as well as the refinement of DALK, are resulting in a
lesser need for penetrating keratoplasty, all of which is
reassuring news for keratoconic patients. Subsequently,
one can conclude that the more options the ophthalmic
surgeon has, the better it is for their treatment spectrum,
which can, therefore, be adapted to the patient’s specific
needs.The long-term results analyzed by this study
suggest that MARK should be considered as one of
the conservative treatments for moderate to mild
progressive keratoconus. In conclusion, however, we
cannot stress enough the importance of prevention, as
an early diagnosis of Kc would likely result in an earlystage CXL, which would in turn probably avoid the need
for further surgery.
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