Case Report
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Using Donor Tissue from an 83-Day-0ld Infant

Nikolaos Ziakas"?, Angeliki Chranioti?, Argyrios Tzamalis', Dimitrios Giannoulis?, Dimitrios Kapantais?, Michael Tsatsos?, Konstantinos T. Tsaousis’

127 Department of Ophthalmology, Aristotle University of Thessaloniki, Papageorgiou Hospital, Thessaloniki, Greece, 21t Department of Ophthalmology,
Aristotle University of Thessaloniki, AHEPA Hospital, Thessaloniki, Greece

Purpose: To report a case of Descemet stripping automated endothelial keratoplasty (DSAEK) combined with phacoemulsification in an adult
recipient using endothelial graft from an 83-day-old infant donor.

Methods: A corneoscleral button was obtained from an infant donor and a DSAEK graft was prepared using a microkeratome. In comparison
to the standard technique of DSAEK graft preparation some modifications were made in order to avoid inadvertent perforation, as the donor
cornea had a very spherical shape, probably due to the very young age of the donor. The DSAEK graft was transplanted to the left eye of a
68-year-old woman suffering from Fuchs’ endothelial dystrophy. Her preoperative best-corrected visual acuity (BCVA) in that eye was 20/100
and central corneal thickness 831 pum.

Results: An uneventful DSAEK combined with phacoemulsification was performed. The main complication noted was detachment of the
peripheral part and contraction of the corneal graft, observed two months after the procedure. The implanted tissue remained centrally attached
with a BCVA of 20/40, 3 years postoperatively.

Conclusion: This case report highlights the difficulties emerging from preparation and implantation using an endothelial graft tissue from
the youngest ever reported donor.
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limit for grafts in DSAEK.? Herein, we report a case of DSAEK
combined with phacoemulsification in an adult patient using
endothelial graft from an 83-day-old infant donor. To the best
of our knowledge, this highlights the youngest endothelial
graft ever used in DSAEK surgery.

INTRODUCTION

Descemet stripping automated endothelial keratoplasty
(DSAEK) and Descemet membrane endothelial keratoplasty
(DMEK) are among the preferred lamellar keratoplasty
techniques for endothelial decompensation management,
exhibiting numerous advantages over penetrating keratoplasties,

such as maintenance of corneal integrity, fast visual recovery,
and minimally induced refractive change.! In contrary to
DMEK, where grafts from older donors are preferred due to
ease of preparing and unrolling, there is theoretically no age
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Case RePoRrT

The donor cornea was obtained by an 83-day-old infant who
passed away to heart failure. Cardiac death to enucleation
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time was 2 h, and enucleation to graft preparation was 1 h.
Endothelial cell count (ECC) of the infant donor cornea was
6061/mm?, and central corneal thickness (CCT) 523 wm. The
donor graft was stored for 5 days until transplantation in a
viewing corneal chamber containing 20 mL Eusol-C (AL.CHI.
MILA., Italy) at 4°C.

The corneoscleral button was mounted on an artificial anterior
chamber, where it exhibited great elasticity with remarkable
protrusion acquiring a more spherical shape, resembling the
cornea of a patient with keratoglobus. To avoid inadvertent
penetration, the pressure was adjusted from 90 cm H,O that
we typically use to a lower level (70 cm H,O), demonstrating
a better configuration of the graft. Thereafter, corneal
epithelium was manually debrided, CCT was measured
with an ultrasound device (478 wm), and dissection was
carried out with the Evolution 3E Microkeratome (Moria,
France), using a 300-um head, resulting in a DSAEK graft
of 196 um central thickness. We decided not to perform
any further dissection with a second pass to minimize the
risk of perforation. The graft was subsequently transferred
onto a cutting block and trephined with a 7.00-mm vacuum
punch (Moria, France). Some difficulty was noticed in fully
unfolding the graft on the cutting block, as it exhibited the
tendency to acquire an oval configuration. However, this
was eventually overcome by vacuum stabilizing the graft
before punching.

A 68-year-old woman with bilateral Fuchs’ endothelial
dystrophy was selected as the recipient. Her best-corrected
visual acuity (BCVA) was 20/40 in the right eye (RE) and
20/100 in the left eye (LE). CCT readings were 692 um
and 831 um in her RE and LE, respectively, and ECC was
1574/mm? in the RE but could not be documented in the LE
due to significant corneal edema. Signed informed consent
by the patient was obtained before the surgery. The recipient
underwent a LE uneventful phacoemulsification, intraocular

lens insertion (target —1.0 sph), and DSAEK through a
4.1-mm temporal limbal incision using Busin glide for graft
insertion. The recipient corneal diameter was 11.8 in the
horizontal meridian, and the descemetorhexis was performed
in the central 7.5 mm. The graft was securely attached with
air against the posterior stroma showing a slight superior
decentration.

During the follow-up period, a peripheral and paracentral
detachment and contraction of the graft were noted at the
postoperative month 2 [Figure 1]. However, the central corneal
part maintained its clarity allowing an acceptable for the patient
visual acuity, who denied any further intervention. Although
the graft was noticeably thick since the beginning, increased
CCT has not affected central corneal clarity. Three years
postoperatively, no further complications or immunological
reactions were noted and BCVA was 20/40 with a stable
refraction (+1 sph, —2.5 ¢yl/90°) and ECC of 3583 cells/mm?.
An informed consent form has been signed and obtained from
the patient.

Discussion

Donor age in endothelial corneal transplantations has been a
topic of discussion in the past decade. Although more prone
to rejection, neonatal corneas offer a healthy reservoir of
endothelial cells, lowering the risk of postoperative endothelial
failure.® It is well documented that ECC and morphologic
regularity are higher in newborns and children than in adults,
although there is great ECC variation between studies, reaching
up to 6000 cells/mm.>*?

Several researchers have already reported successful outcomes
in endothelial keratoplasty using grafts from children or
infants aged 9 months to 3 years old.*** In 2012, Kim et al.
reported that using infant donor tissue for DSAEK surgery is
safe after applying three DSAEK grafts (from one 1-year-old

Figure 1: Slit-lamp photographs and anterior segment optical coherence tomography (OCT) at different time points during follow-up. (a) Slit-lamp
photograph immediately after the operation (visible air bubble). (b) Slit-lamp photograph 3-month postoperative where the inferior/temporal part of the
graft appears hazy and thickened. (c) Slit-lamp photograph 1-year postoperative. (d) Slit-lamp photograph 3-year postoperative showing peripheral
detachment and thickening of the graft. (e) Anterior segment OCT 1-year postoperative. (f) Anterior segment OCT 3-year postoperative.
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and two 2-year-old donors) in three adult patients undergoing
DSAEK surgery.® This was soon followed by Kobayashi et al.
in 2014 (case report of an adult patient undergoing DSAEK
with tissue from a 2-year-old donor), who concluded that infant
donor tissue should preferably be used for DSAEK rather than
penetrating Keratoplasty or DMEK.® More recently, Agarwal
et al. performed three successful pre-Descemet endothelial
keratoplasties in three adults using corneas from infant donors
aged 9—12 months.” Interestingly, Peng et a/. published lately an
observational case series of DSEK outcomes using donor corneas
from children younger than 3 years, concluding that the grafts
from 1 to 3-year-old donors are appropriate for DSEK, but on
the contrary, those from younger donors (<1 years old) are less
suitable due to the likelihood of significant postoperative graft
contraction.®

DSAEK graft preparation in such donors can be sometimes
challenging. In our case, graft tenderness and elasticity caused
the graft to acquire a more globular shape than its normal
gradual curve when pressurizing the artificial chamber with
a balanced salt solution. Elasticity also caused the DSAEK
corneoscleral button to assume an oval shape when delivering
it onto the punch, which was overcome by vacuum stabilizing
the button before punching. Furthermore, the peripheral edges
of'the graft, as depicted in the postoperative optical coherence
tomography, showed increased thickness and asymmetry in
comparison to DSAEK grafts acquired from adult donors.
This fact may be attributed to the increased corneal elasticity
and difficulty to have a regular pass using a microkeratome.
In such cases, the use of femtosecond laser could possibly
represent an advantageous alternative.

In our case, the main issue was a considerable peripheral
detachment and contraction of the graft, noticed 2 months
after the procedure, which affected the final visual outcome
causing corneal thickening and a quite high astigmatism. It
is unknown if infantile tissue is most prone to detachment
than that from older donors, but according to Peng et al.,
contraction of grafts is very common for grafts from donors
<1 years old while is not normally noted with adult grafts.®
Moreover, it is impossible to predict the long-term viability of
the graft, but our patient was clinically stable with a partially
acceptable, although not optimal, outcome 3 years after the
transplantation.
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This case report highlights the difficulties emerging from
preparation and implantation using endothelial graft tissue from
the youngest ever reported donor. As contraction and peripheral
detachment of the DSAEK graft was observed 2 months after
the procedure, long-term follow-up is mandatory to determine
the viability and elucidate the behavior of corneal grafts from
such young donors.
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