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This installment of "Peer Review" highlights the most recently published studies on Descemet’s membrane
endothelial keratoplasty (DMEK). The world of endothelial keratoplasty is changing rapidly, as the skills of
corneal surgeons and number of technologies at our disposal continues to grow. Internationally, DMEK is gain-
ing ground as skilled surgeons’ procedure of choice, because the visual acuity results are superior to those of

" Descemet's stripping automated endothelial keratoplasty (DSAEK). Currently, DMEK involves a steep learning
curve, and the loss of or damage to donor tissue is a major concern. However, new techniques to create automated donor
grafts for Descemet’s membrane automated endothelial keratoplasty (DMAEK) are becoming available. Advances in this
field will ultimately increase DMEK’s acceptance as the procedure of choice for patients with Fuchs’ corneal endothelial
dystrophy as well as pseudophakic and aphakic bullous keratopathy. To reinforce last month’s discussion, DMEK and
DSAEK are not meant to replace all penetrating keratoplasties, because patients presenting with stromal scarring, corneal
irregularity, or significant opacification will still benefit more from a full-thickness or deep lamellar procedure.

Several techniques are available for creating endothelial grafts. | would encourage you to watch videos available on the
Internet by Francis W. Price, MD; Majid Moshirfar, MD; and Gerrit R.J. Melles, MD, PhD. In brief, the preparation of the
endothelial graft involves detaching Descemet’s membrane peripherally from the stroma. To prepare a large graft, the sur-
geon mounts the donor corneoscleral rim endothelial side up and stains it with trypan blue. A circumferential cut is
made inside the trabecular meshwork. With the blade still in the groove, moving along the circumference, the edge of the
membrane is gently pushed centrally to loosen the peripheral rim over 180°. With forceps holding the outer edge, the
membrane is slowly stripped until approximately half of the stroma is denuded and folded over. The exposed stroma is
stained, and the detached membrane is returned to its original position. The surgeon uses an 8.5- to 9-mm trephine to
score the endothelium. Finally, Descemet’s membrane is completely stripped from the posterior stroma and rolled up with
the endothelium on the outside. These grafts can be stored in transport media for up to 2 weeks prior to implantation. To
reduce the risk of detachment, it is recommended that the graft be washed with balanced salt solution and cleansed of all
evidence of the transport media. At the time of surgery, the graft is loaded into a Visian ICL (STAAR Surgical Company,
Monrovia, CA), injected into the anterior chamber, and unfolded using an air bubble.

As new techniques arise, Eyetube.net will make them readily available to you. If you have not become a member yet, |
encourage you to do so now. In my opinion, Eyetube.net is the best place to review ophthalmic video presentations, and
access is 100% free.

I hope you enjoy this installment of “Peer Review,” and | encourage you to seek out and review the articles in their
entirety at your convenience.

—Muitchell C. Shultz, MD, section editor

ENDOTHELIAL CELL DENSITY
AND VISUAL ACUITY AFTER DMEK

Researchers analyzed the revolution in the surgical
treatment of diseases of the corneal endothelium during
the past decade. They noted that, 15 years ago, the only
surgical treatment for pseudophakic bullous keratopathy
and Fuchs’ dystrophy was penetrating keratoplasty. Since
then, they added, procedures have been developed that
speed patients’ recovery and improve the stability of the
globe compared with traditional corneal transplantation.
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Researchers concluded, "Each iteration of endothelial ker-
atoplasty has involved the increasingly selective trans-
plantation of corneal endothelial cells. Preliminary results
of the most recent form of endothelial keratoplasty,
[DMEK], suggest that pure endothelial cell transplanta-
tion is on the horizon."

In a nonrandomized, prospective clinical study,
endothelial cell density (ECD) measurements were taken
from 33 patients who underwent DMEK for Fuchs’
endothelial dystrophy or pseudophakic bullous keratopa-



thy. Measurements were available for 26 patients who had
6 and 12 months of follow-up and seven patients who
had 24 months of follow-up. In patients with 12 months
of follow-up, mean ECD was 2,620 cells/mm? postopera-
tively, 1,850 cells/mm? at 6 months postoperatively, and
1,680 cells/mm? at 12 months postoperatively. In patients
with 24 months of follow-up, mean ECD was 2,700 cells/mm?
before surgery, 2,200 cells/mm? at 6 months postopera-
tively, 2,050 cells/mm? at 12 months postoperatively, and
1,780 cells/mm? at 24 months postoperatively. In both
groups, mean ECD decreased significantly between the
preoperative and 6-month measurements (P < .05).2

In a nonrandomized, prospective clinical study, 50 eyes
that underwent DMEK for Fuchs’ endothelial dystrophy
were evaluated. ECD and BCVA were measured postopera-
tively and at 6 months postoperatively. In the remaining
40 DMEK eyes, 95% had a BCVA of 20/40 or more, and
75% had a BCVA of 20/25 or more at 6 months postopera-
tively. Mean ECD was 2,618 cells/mm? postoperatively and
1,876 cells/mm? at 6 months postoperatively (n = 35).
After combining the outcomes from DMEK and secondary
DSEK procedures, researchers reported that 94% reached a
BCVA of 20/40 or more and 66% had a BCVA of 20/25 or
more (n = 47). Mean ECD was 2,623 cells/mm? before and
1,815 cells/mm? 6 months after surgery (n = 43)3

In a prospective, nonrandomized clinical study, DMEK
was performed on 35 patients with Fuchs’ endothelial
dystrophy or bullous keratopathy. Ten eyes had preexist-
ing ocular disease or an early graft detachment. Of the
remaining 25 eyes, BCVA was 20/40 or more in 18 eyes by
1 month postoperatively. By 3 months postoperatively,
BCVA was 20/40 or more in 23 of the 25 eyes and 20/25
or more in 15 of the 25 eyes.*

In a prospective study, 29 eyes with Fuchs’ dystrophy
were treated with DMEK, and corneal tomography was
measured pre- and postoperatively using the Pentacam
Comprehensive Eye Scanner (Oculus, Inc, Lynnwood,
WA). Results were then compared with data from a sepa-
rate cohort of 198 normal eyes. In the Fuchs’ cohort, the
mean preoperative central corneal thickness was 656 pm,
which significantly exceeded the mean thickness of
542 pum in the normal cohort (P < .0001). One month
after DMEK, mean central corneal thickness decreased
significantly to 539 um (P < .0001), with no further signif-
icant decrease occurring between 1 and 3 months after
DMEK (P = .39). In the Fuchs’ cohort, keratometry did
not change significantly after DMEK (P = .41 and P = .44,
respectively). Pre- and postoperative values were compa-
rable to those in the normal cohort. The mean forward
displacement of the posterior surface increased by 69 pm
1 month after DMEK (P < .0001) without further signifi-
cant change between 1 and 3 months.>
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DMEK WITH A SUPPORTING STROMAL RIM

Twenty eyes (18 patients) with endothelial dysfunction
underwent DMEK with a supporting stromal rim. BCVA
and ECD were measured preoperatively and at 12 and
24 months postoperatively. By 24 months postoperative-
ly, 10 of 18 eyes achieved a BCVA of 20/20 or better, and
17 reached 20/40 or better. Primary graft failure occurred
in two eyes. The average ECD at 1 year was 1,608 cells/mm?,
Twelve of 20 eyes were treated for partial early postoper-
ative graft detachment by the injection of an air bubble
into the anterior chamber.®

TISSUE LOSS AND DMEK

Researchers evaluated the percentage of tissue loss that
occurs during preparation of Descemet’s grafts for DMEK
and the potential for reducing the discard rate of available
tissue. Seventy-three Descemet’s grafts intended for use in
clinical DMEK procedures were prepared using standard-
ized techniques and were retrospectively evaluated. Five
percent showed an inadvertent tear during stripping of
Descemet’s membrane from the donor posterior stroma.
All showed a final mean ECD of 2,400 cells/mm? or more.
None had to be discarded because of ECD damage
induced by the stripping procedure. Of the 73 donor
corneas evaluated, 25% showed anterior corneal abnor-
malities, in particular a dense arcus senilis, which rendered
the tissue ineligible for use in any anterior lamellar kerato-
plasty procedure. Additionally, 55 of the 73 donor corneas
could have been used for an anterior lamellar keratoplasty
procedure. Investigators concluded, “If various lamellar
procedures could be synchronized by enlarging the pool of
surgeons requesting tissue, a total of 124 transplantations,
that is, 659 DMEK and 55 deep anterior lamellar keratoplas-
ty procedures, could have been performed out of a pool
of 73 donor corneas. Therefore, despite some tissue loss
due to preparation error, overall DMEK may allow more
efficient use of donor corneal tissue, up to 170%."”

DMEK VERSUS DSEK

In three separate case reports, a total of three eyes (three
patients) that underwent DSEK for Fuchs’ endothelial dys-
trophy showed fluctuation and/or poor visual acuity rang-
ing from 20/80 to 20/40. In a secondary procedure 16 to
22 months after the initial DSEK, the DSEK graft was
removed and replaced by a DMEK graft. Investigators eval-
uated the clinical outcome by comparing the preoperative
BCVA to the postoperative BCVA in addition to perform-
ing Pentacam imaging and biomicroscopy. All secondary
DMEK procedures were uneventful. Three months after
secondary DMEK, all eyes had a BCVA of 20/25 or better.
Pentacam analysis showed a virtually stable anterior corneal

(Continued on page 42)
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can induce striae in the donor, which will diminish the

visual outcome. | prefer limbal ballottement to posi-

tion the donor, but many times | will rotate the donor

into place through venting incisions. This step, aside
from the donor’s unfolding, requires the most
patience and experience. | never manipulate the graft
from the endothelial side.

Rebubbling

Even in the best hands, donor dislocations will occur;

the goal is less than 5% in routine cases. Although
donor dislocations are not an emergency, as the donor

is bathed in its natural environment, | typically perform
immediate rebubbling in the office and repeat the same

last steps as in the original surgery. While rebubbling
may affect cell counts from increased manipulations, if
done properly, it will not adversely affect the graft’s
clarity. | find that grafts that are very edematous on

day 1, even if they appear well centered, are actually dis-

located, and | am quick to rebubble. By the next day, |
expect significant clearing.

CONCLUSION

Even the most experienced corneal surgeons must
overcome the learning curve in order to master this
new procedure. Undertaking an OR course and
obtaining a mentor are very helpful in mastering the
DSAEK technique. The basics of DSAEK are constant,

yet there are several surgical variations on each step of

the procedure, not unlike phacoemulsification, with
its multiple iterations of nuclear disassembly. The sur-

gical steps of stripping, donor insertion and unfolding,

centration, and air bubbling must be performed pre-

cisely. The obvious rewards of a successful DSAEK pro-

cedure to both the patient and the surgeon have
resulted in its replacing PKP as the new standard of
care for endothelial corneal disease—in less than

5 years! B

Mark S. Gorovoy, MD, is in private practice at Gorovoy
Eye Specialists, Fort Myers, Florida. Dr. Gorovoy may be
reached at mgorovoy@gorovoyeye.com.
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curvature in all cases, but the transplant exchange induced
a variable refractive change at the posterior corneal surface.
Researchers concluded that, when managing DSEK cases
with poor visual outcomes, secondary DMEK may lead to
full visual rehabilitation, as in primary DMEK 2

DMAEK

Researchers described the surgical technique and possi-
ble outcome of DMAEK. They claimed the procedure
combines the “superior vision potential” of DMEK with the
“easier insertion and manipulation” of DSAEK. They added
that DMEK has a steep learning curve in terms of the tis-
sue’s preparation and that there is a risk of tissue loss.’

In a prospective, nonrandomized study, 24 eyes that
underwent DMAEK and 22 eyes that underwent DMEK were
evaluated for corrected distance acuity, full visual field testing,
and pupillary size. Investigators used slit-lamp photographs to
measure the inner and outer diameters of the DMAEK stro-
mal ring. Additionally, patients completed a questionnaire
rating postoperative symptoms and visual complaints. Mean
postoperative follow-up time was 5 months in the DMAEK
and 14 months in the DMEK group. At follow-up visits, mean
visual acuity was 20/25 in the DMAEK group and 20/20-3 in
the DMEK group. The mean central opening of the DMAEK
stromal ring was 5.6 X 5.5 mm. The incidence of visual field
defects (including visual complaints of glare, halos, light sen-
sitivity, and night driving difficulties) was comparable
between groups (P > .1). A larger scotopic pupil was not
associated with an increased incidence of visual field defects
in either group (P =.3)."° m
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