
Posterior Lamellar Corneal Graft (DSAEK) in an Aphakic and
Congenital Aniridic Single Eye: A Case Report Presenting a
New Surgical Procedure

Posteriore lamelläre Hornhauttransplantation (DSAEK) in einem
aphakischen und angeborenen Aniridikum-Single-Eye:
ein Fallbericht, der einen neuen chirurgischen Eingriff präsentiert

Der interessante Fall
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Background/Introduction
Trends in types of corneal grafts have
hugely changed during the last 10 years
[1] and primary or secondary corneal en-
dothelial decompensation is the main
cause of posterior lamellar grafts. DMEK
(Descemet Membrane Endothelial Kerato-
plasty) surgery became more popular be-
cause clinical data shows many advan-
tages: better UCVA (Uncorrected Visual
Acuity) or CVA (Corrected Visual Acuity),
an acceptable amount of endothelial cells
lost, lower allograft rejection rate com-
pared to Descemet stripping endothelial
keratoplasty (DSAEK) and PK (Penetrating
Keratoplasty) [2], and a better survival rate
after 5 years (97.5%) compared to DSAEK
(76.45%) and PK (54.6%) [3].

Congenital aniridia is a rare ocular disease
(1 :60000 to 1 :90000) [4–6]. The pres-
ence of an aniridia-associated keratopathy
(AAK) increases with age and can contrib-
ute to visual impairment. In these cases,
endothelial cell loss is usually secondary
to cataract and/or glaucoma surgery [7];
however, it could also be primary. Pene-
trating keratoplasty has a poor prognosis
because of the recurrence of the AAK and
graft rejection occurs in 64% of the cases
[8, 9].

In this case report, we propose to perform
a new surgical procedure with a modified
shape DSAEK to treat a congenital aniridic
and aphakic single eye with endothelial
cell decompensation.
▶ Fig. 1 a Right eye in 2007, 14 years before posterior lamellar graft was performed. Aniridia
and aphakia were not associated with AAK (aniridia-associated keratopathy). The pachymetry
was 479 microns. Light scattering with the slit lamp showing corneal transparency with no
vessels in the corneal stroma. b Right eye in 2021, just before the surgery. Pachymetry has
increased up to 920 microns at the thinnest point measured in the central 8 mm of the cornea.
c Light scattering with the slit lamp just before the surgery showing that AKK is still absent.
History and Signs
We present a 74-year-old Caucasian wom-
an with a single congenital aniridic and
secondary aphakic right eye. She was the
only child with congenital aniridia in a fam-
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ily of eight children. Of her own two chil-
dren, one had the disease. Medical history
for the right eye included intracapsular
cataract extraction and deep sclerectomy
and for the left eye, extracapsular cataract
extraction and perforating ocular trauma
followed by an evisceration. Preoperative
BUVA (Best Uncorrected Visual Acuity)
was limited to 0.02 (20/1000) and BCAV
(Best Corrected Visual Acuity) was eval-
uated to 0.063 (20/320) and had been
0.1 (20/200) 5 years before (▶ Fig. 1). The
thinnest pachymetry in the 8mm of the
central cornea (US and light) had increased
from 479 µm in 2017 to 920 µm in 2020.
The patient reported subjectively a de-
crease in her vision. Slit lamp evaluation
was able to identify remaining vitreous in
the vicinity of the endothelium that could
play a role in the endothelial cell lost. The
cornea was free of neovascularization (no
AAK) during the follow-up (▶ Fig. 1), with
a total hypoesthesia. Fundus was not as-
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sessable because of the corneal edema. In-
traocular pressure was 13mmHg.
Therapy and Outcome
Surgery was performed under general
anesthesia according to a technique re-
ported by Muraine et al. in 2019 at the
French Society of Ophthalmology annual
congress. The preparation of the DSAEK
with a Moria Microkeratome included a
special cutting of the graft with two “ears”
that were placed in two side ports and
stitched (▶ Fig. 2). These two fixation
points were used to stabilize the graft dur-
ing its insertion and maintain it during the
tamponade with a mix of air and SF6 (50/
50%) for 24 hours in the supine position
(▶ Fig. 3). The thickness of the graft was
135 µm at its thinnest point, with a diame-
ter of 7.75mm (▶ Fig. 2). This eye experi-
enced a postoperative “shut down” for 1
month (low pressure evaluated with fin-
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▶ Fig. 2 a Shape of the DSAEK with the two “ears” prepared to stitch the graft in the corneal stroma and stabilize it during postoperative 24 hours
tamponade. b In green, the DSAEK and the two “ears” placed in the corneal stroma. In yellow, sagittal cut of a cornea. c Cutting the donor on a
Moria anterior artificial anterior chamber with a Moria Microkeratome. d Putting the donor endothelial cells side up on a 7.75 Moria trephine.
e Breaking the trephine blade in two spots to create the “ears”. f Cutting the donor with the trephine. g Creating the two “ears” on the donor with
an 11 blade. h Creating the two “ears” on the donor with an 11 blade. i Creating the two “ears” on the donor with an 11 blade. j Removing the
graft from the corneal ring.
gers). Fourteen days after the surgery, an-
other tamponade was necessary because
20% of the graft was unattached. Twenty-
three months after the surgery, the BUVA
was 0.02 (20/1000) and the BCVA was
0.1 (20/200) with + 8.75 (− 1.5@90°)
(▶ Fig. 4). The patient was subjectively
comfortable with her vision and her qual-
ity of life was improved because she could
resume her normal activities prior to her
vision decreasing (going alone to the
shops, for example). Corneal pachymetry
was 620 µm. Fundus evaluation exhibited
atrophy of the retina with optic nerve ex-
cavation.
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Discussion/Conclusion
According to the literature, in this special
case, a penetrating keratoplasty would
have had a poor survival rate, with a high
risk of rejection [7] and endothelium de-
compensation because of three risk fac-
tors: aphakia, aniridia, and total corneal
hypoesthesia. This abnormal eye with mul-
tiple surgeries also had a high risk of post-
operative shut down. Given all of these
elements, a posterior lamellar graft was
the best option, and a special surgical ap-
proach was necessary to be able to stabi-
lize the graft close to the posterior corneal
stroma in the absence of posterior support
(iris or lens) to hold the tamponade with a
mix of air and SF6. In this case, the surgery
was fortunately a success; if not, the pa-
tient was at risk of becoming blind.

Penetrating keratoplasty in these types of
eyes has a high risk of corneal rejection
[8] with recurrent aniridia keratopathy
[10]. Because posterior lamellar grafts
have a lower rejection rate, this technique
appears to be the best option. Posterior la-
mellar grafts have been proposed in apha-
kia and large iris defects using “air-assis-
ted” donor lenticule insertion in DSAEK
[11]. In this study, mean postoperative fol-
low-up was 19 months with no donor dis-
location and a mean BCVA of 0.1 (20/100).
Santaella et al. proposed DMEK in a series
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▶ Fig. 3 a Placing the graft on the Busin glider. b Virgin silk stitches (7.0) were placed to hold the two “ears” through two side ports placed on a
9-mm diameter circle face to face. c The graft is slid into the eye and held with intraocular forceps in one hand and with the glider and the stitch in
the other hand. d The graft is held through the two side ports with the stitches. The number “2” that we can read on the graft through the corneal
stroma of the recipient confirms the good position of the DSAEK (stromal side, up). e Side port is closed with a 10.0 nylon stitch. f Second side port
is closed with a 10.0 nylon stitch. g Tamponade is performed with a mix of air and SF6 (50/50%) for 24 hours in the supine position.

▶ Fig. 4 a Five months after the surgery, the graft is attached to the posterior stroma of the
recipient. Corrected vision increased up to 0.063 (20/320) and the thinnest central corneal
thickness was 626 microns. b Anterior segment OCT (OPTOVUE SOLIX, Visionix SA, Paris,
France) exhibits the posterior lamellar graft attached to the posterior corneal stroma of the
recipient with one “ear” slipped into the corneal stroma through a side port.

Der interessante Fall
of nine aniridic or aphakic patients, and
one of the nine patient was both aniridic
and aphakic. In this study, 67% had graft
detachment, and graft failure occurred at
the final evaluation in 88% of the cases
(detachment, hyphema, and short follow-
up) [12].
396
Aphakia is one of the rejection risk factors
[13] along with prior corneal graft rejec-
tion, neovascularization, and high intra-
ocular pressure [14].

In our case, the risk of slow endothelial de-
compensation or rejection was high; how-
Kl
ever, if necessary, reperforming a posteri-
or lamellar graft would be more feasible
than performing a penetrating kerato-
plasty.

This paper reports on a single case with a
serious ophthalmological history. Being
able to perform a posterior lamellar graft
was reassuring for the patient and the sur-
geon. If a penetrating keratoplasty had
been performed, a possible permanent
shut down of the eye pressure after the
surgery would have presented a grave
problem for the patient and the surgeon,
and in this case, resulted in blindness.
However, in this case, we performed a la-
mellar graft, and although we observed a
shut down in eye pressure for a period of
1 month, it was fortunately without conse-
quence.

This new surgical procedure proposed by
Muraine is approachable in the cornea for
a trained surgeon. It can be reproduced
and can be controlled step by step. Long
follow-up studies and more cases would
have to be operated on to confirm its effi-
cacy.
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