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The role of AS-OCT in the diagnoses
and treatment of retained Descemet’s
membrane—endothelial layer complex
after penetrating re-keratoplasty.
A case report and review of the
literature

Giacomo Scotti, Francesca Palumbo,
Maria Gabriella La Tegola, Nicola Cardascia,
Alessandra Sborgia, Giovanni Alessio

To report the successful management of a retained Descemet’s
membrane-endothelial layer complex (DM-ELC) after penetrating
re-keratoplasty in a patient with history of keratoconus and
trabeculectomy. Femto-laser was used to cut both the host and
the donor tissues. On postoperative day 1, a weak corneal suture
and an endothelial detachment were detected. Rebubbling and
substitution of the weak suture were performed. The persistence
of the membrane the day after with a clear lenticule led to the
diagnosis of retained DM-ELC. Intraoperative OCT, trypan blue
staining, and shifting bubble technique were used for the surgical
removal of the supernumerary membrane.
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Retention of the host’s Descemet’s membrane-endothelial
layer complex (DM-ELC) is a rare complication of corneal
penetrating transplantation.™ Intense corneal edema can lead
to incomplete removal of the corneal tissue: Henderson ef al.”?
suggested that long-established stromal edema can weaken
the attachment of the DM, predisposing it to its separation
from the stroma. In slit-lamp biomicroscopic examination, it
appears as a subtle transparent membrane creating a double
anterior chamber, but postoperative conditions (i.e., corneal
edema, Descemet folds, and blood in the anterior chamber) can
obstruct its visualization. Anterior-segment optical coherence
tomography (AS-OCT) helps in these situations, allowing
an early diagnosis.** Management includes Nd: YAG laser
membranotomy® or surgical approach.!! If misdiagnosed,
supernumerary DM becomes fibrotic and leads to a decrease
in visual acuity. Furthermore, it can alter aqueous humor
circulation, inducing deterioration of graft endothelium.!

Case Presentation

We report the case of a 74-year-old man with a history of
keratoconus and glaucoma who underwent penetrating
keratoplasty (diameter of the lenticulus: 8.50 mm, calculated
using AS-OCT MS-39, Costruzione Strumenti Oftalmici [CSO],
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Figure 1: AS-OCT image (left) shows the persistence of the hyper-reflective membrane in the anterior chamber after the rebubbling. The
endothelial biomicroscopy (right) shows a clear corneal graft with a conserved endothelial layer. Furthermore, the correspondence of the optical
pachymetry [spessore corneale] (697 microns) and the thickness of the graft measured on the AS-OCT (670 microns) led us to the diagnosis

Figure 2: Intraoperative images: Comparison of intraoperative OCT images before (upper-left) and after (upper-right) endothelial removal

Firenze, Italy) and trabeculectomy, referred to our clinic for
graft failure.

We programmed a mushroom cut pattern in both donor and
host corneas by using the Ziemer FEMTO LDV Z8 device. Laser
parameters were correctly adjusted for all the corneal approaches.
On the host cornea, we performed an 8.95-mm-diameter
anterior-side cut and an 8.50-mm-diameter posterior-side cut. On
donor tissue, we programmed a 9.15-mm-diameter anterior-side
cut and an 8.70-mm-diameter posterior-side cut. An artificial
anterior chamber was used to cut the donor cornea. The graft
was sutured with sixteen 10.0 interrupted nylon sutures.

On postoperative day 1, slit-lamp examination was hampered
by stromal edema and reduction of anterior-chamber depth due
to a weak corneal suture. AS-OCT showed a thin membrane
floating in the anterior chamber under the lenticulus, diagnosed
as endothelial detachment. The patient was scheduled for a
new surgery to replace the weak corneal suture and to inject
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an air bubble in the anterior chamber to induce the adhesion of
the supposed detached endothelium to the overlying stroma.

On postoperative day 2, slit-lamp examination showed a
transparent cornea with a well-formed anterior chamber, but
a thin translucent membrane was noticed behind the graft,
spreading all over the anterior chamber. AS-OCT showed
the persistence of the same membrane under the graft, but
endothelial biomicroscopy (Perseus Specular microscope,
Costruzione Strumenti Oftalmici [CSO], Firenze, Italy) revealed
a conserved endothelium. Therefore, the failure of air-bubble
injection combined with a mild increase of stromal thickness
and the persistence of a floating layer in the anterior chamber
on the AS-OCT image led us to the diagnosis of a retained
DM-ELC of the previous graft [Fig. 1].

We opted for surgical excision of the membrane. During the
procedure, a 15° straight stab knife was used to make a limbal
tunnel to enter the anterior chamber, directly in the space
between the cornea and the retained membrane, live-guided
by intraoperative OCT of the Artevo 800 microscope (Carl Zeiss
Meditec, Inc.). Direct visualization of the retained DM-ELC
was enhanced by trypan blue staining. An air bubble was
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Figure 3: 25-G vitreoretinal forceps, OCT-guided, firmly catches the DM-ELC

Area totale = 0.14 mm*
|Area misurata = 0.03 mm? (70 Cells)
SEM = 22.20 pm?

|Area (Avg:SD) = 402+185.7 ym?
Densita = 2485 cells/mm*
ICV =46 Ex = 44%

Spessore corneale = 585 pym

Figure 4: Endothelial biomicroscopy showing a conserved cellular density
of the endothelial layer (Densita: 2485 cells/mm?vs. 2612 cells/mm?) and
a reduced corneal thickness (585 microns vs. 697 microns) due to the
resolution of the edema

injected between DM-ELC and graft lenticule to separate the
membrane, allowing a safe descemetorrhexis by means of 25-G
vitreoretinal forceps (Alcon/Grieshaber Revolution® DSP ILM
forceps). Intraoperative OCT confirmed the removal of the
residual DM-ELC [Figs. 2 and 3]. All entries were self-sealing,
not requiring sutures.

Postoperative follow-up was successful: transparent corneal
graft, unaffected endothelial cell count, in situ graft sutures,
deep anterior chamber.

Discussion

Retrocorneal membrane after penetrating keratoplasty
has different etiologies: inflammatory membrane, DM

detachment of the graft, epithelial growth, or retention of
the host’s DM-ELC."! The last one has different possible
causes, including incomplete trephination, ocular hypotony,
fibrosis of the host cornea, and improper instillation of
viscoelastic agents.”®! In our case, we believe that the severe
corneal edema led to a weak adhesion of the Descemet
membrane to the overhead layer.”) Neodymium: YAG laser
membranotomy was excluded due to the risk of damage
to the donor’s endothelial layer.®? The challenge of the
surgical approach is to carefully identify the retrocorneal
membrane. We balanced the risks by adopting careful
strategies, such as staining the floating membrane by
means of trypan blue, suspending and stabilizing it in
the anterior chamber between a double air bubble, and
using optical tomography to monitor all intraoperative
maneuvers. Intraoperative OCT allowed us to perfectly
localize the retained DM-ELC and remove it, respecting
the endothelium and the integrity of the other graft layers.
The proof was confirmed by endothelial biomicroscopy
of the graft during the follow-up, where we detected a
perfectly conserved endothelial cell density [Fig. 4]. We
chose trypan blue because of its ability to color basement
membranes and for its safety in the anterior chamber. Tyring
et al.™ reported triamcinolone acetonide as a good method
to enhance visualization of vitreous and membrane, but its
improper use in the anterior chamber can lead to harmful
complications.["

Conclusions

Retention of DM-ELCis a rare complication of corneal transplants
and can lead to graft’s failure. Even if this topic has already
been approached in the literature [Table 1], this case, for the
first time as far as we know, shows that retention of DM-ELC
occurring during a penetrating re-keratoplasty can benefit
intraoperative OCT to safely monitor all the intraoperative
maneuvers. Thus, we propose an integrated approach with
AS-OCT and intraoperative OCT for a prompt diagnosis and
a safe surgical extraction of the membrane.

The authors certify that they have obtained all appropriate
patient consent forms. In the form the patient (s) has/have
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Table 1: Different diagnostic and therapeutic approaches to retained Descemet’'s membrane-endothelial layer complex

(DM-ELC)

Author Diagnosis Timing of Therapeutic approach (timing after diagnoses) P.O. graft
diagnosis condition (last FU)

Ontiveros-Holguin  Slit-lamp examination 1 day PS Nd:YAG laser + viscodissection + manual Clear graft (1Y)

et al.l" descemetorhexis

Tabuenca-Del AS-OCT 4 months PS Nd:YAG laser Endothelial cell

Barrio et al.l®! loss (1Y)

Choi et al.® AS-OCT 4 months PS Nd:YAG laser Endothelial cell loss

Kremer et al® (5 Slit lamp examination 3-4 months PS  Nd:YAG laser Graft failure

cases reported)
Vengayil et al.l"®

Tyring et all'

AS-OCT

AS-OCT

1 day PS

Not mentioned

Automated vitreous cutter + trypan blue staining
+ manual descemetorhexis (3 weeks)

Bimanual vitrectomy + forceps excision +
triamcinolone acetonide

trypan blue staining + manual
descemetorhexis (4 weeks)
trypan blue staining + manual
descemetorhexis (1 week)

Nd:YAG laser (5 months)

Manual descemetorhexis (3 months)
Nd:YAG laser

No intervention

Surgical removal (5 months)

Clear graft
Clear graft

Clear graft
Clear graft (2 M)

Endothelial cell
loss (15 M)

Clear graft (2Y)
Clear graft

Clear graft (33 M)
Clear graft (2W)

Sinha et al.l'® Slit-lamp examination 1 week PS
Slit-lamp examination 1 day PS
Albuainain Slit-lamp examination 1 day PS
et al.l
Chen et al.l"¥ Slit-lamp examination 1 day PS
Masket et al.l'® Slit-lamp examination 6 months PS
Lifshitz et al.l"”) Slit-lamp examination Immediately PS
McVeigh et al.l'8 Slit-lamp examination 9 day PS
Lazar et al.l"® Intentionally maintained
during the surgery
Meeraalam AS-OCT 6 months PS
et al.?% AS-OCT 1 day PS
Sharma et al.?"! AS-OCT 3 months PS

No intervention Clear graft (3Y)
FLS-assisted descemetorhexis + manual removal  Clear graft
FLS-assisted descemetorhexis + manual removal  Clear graft
Manual descemetorhexis Clear graft (1M)

PS=post surgery, FU=follow-up, Y=year, M=month, W=week, FLS=femtosecond laser

given his/her/their consent for his/her/their images and other
clinical information to be reported in the journal. The patients
understand that their names and initials will not be published
and due efforts will be made to conceal their identity, but
anonymity cannot be guaranteed.
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