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ARTICLE INFO ABSTRACT

Keywords: Purpose: We describe a combined Descemet Membrane Endothelial Keratoplasty (DMEK) using the Cornea-press
Descemet membrane endothelial Keratoplasty (C-Press) technique, with implantation of a new sutureless, scleral fixated intraocular lens (IOL) (Carlevale,
(DMEK) Soleko), in a case of bullous keratopathy and IOL mispositioning.

Sutureless

Observations: Two scleral pockets were created along two scleral radial incisions, 180° apart, followed by two 23
G sclerotomies at the pockets’ sites. After removal of the dislocated IOL through a corneoscleral incision, pos-
terior vitrectomy was completed. The Carlevale IOL was injected into the anterior chamber (AC) and placed
above the iris. The haptics were then externalized using opening distal forceps through the sclerotomies, and the
plugs were secured in the scleral pockets. DMEK was then performed using the “C-press” technique, where
corneal indentation allowed to artificially shallow the AC to ensure successful graft unrolling. Fifteen months
postoperatively, the cornea was clear, the Carlevale IOL well positioned, and the patient’s vision improved.
Conclusions and importance: DMEK using the C-Press technique, combined with a sutureless, scleral-fixated IOL
such as the Carlevale in a single procedure, may be a safe and effective option to restore vision in case of bullous
keratopathy and dislocated IOL.

Scleral fixated-IOL
Carlevale IOL
Bullous keratopathy

1. Introduction

Descemet Membrane Endothelial Keratoplasty (DMEK) has gained in
popularity over other surgical techniques in the management of corneal
decompensation in cases of Fuchs dystrophy or bullous keratopathy
(BK),1 mainly because of faster and better visual recovery, as well as
lower rejection rates.”> In vitrectomized eyes, lack of posterior support
from the vitreous causes the anterior chamber to deepen intra-
operatively and renders graft unfolding very challenging.®® We recently
described the “C-Press” or “Cornea-Press” technique, during which the
indentation of the cornea allows a shallowing of the anterior chamber
and a safe and reproducible unrolling of the graft.®

In cases of dislocated intraocular lens (IOL) with bullous keratopathy
(BK), DMEK can be performed with implantation of a posterior iris-claw
IOL,7 sutured® or gluedq scleral fixated (SF) IOL. Recently, a new fold-
able, sutureless scleral-fixated IOL, the Carlevale (Soleko, Italy), has
been introduced, with promising long-term results regarding safety and
efficacy, allowing good functional recovery and minimal complications
in cases of secondary implantation.'®

We present the case of a patient with BK and a dislocated iris-claw

IOL who underwent combined DMEK, using the C-Press technique,
with IOL exchange and implantation of a Carlevale IOL. To the best of
our knowledge, this is the first report in literature of a DMEK combined
with this new IOL implantation.

2. Case report

A 59-year-old male patient was referred to our practice for pseudo-
phakic BK of the right eye. He had undergone a complicated cataract
surgery seven years ago, with posterior capsular rupture, vitrectomy,
and secondary implantation of an anterior iris-claw IOL, then a reposi-
tioning of the IOL due to dislocation following blunt trauma of the right
eye. At presentation, his visual acuity was limited to counting fingers.
Slit lamp examination revealed BK with a nasally dislocated anterior
iris-claw IOL, vitreous strands in the AC and localized iris atrophy.
Central pachymetry was measured at 651 pm with corneal OCT (Avanti,
Optovue, Fremont, USA) (Fig. 1).

We decided to proceed with DMEK using the “C-Press” technique,
combined with IOL exchange and sutureless, scleral-fixated Carlevale
IOL implantation.
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Fig. 1. Preoperative corneal Optical Coherence Tomography scan of the right eye revealing corneal edema and highly irregular epithelial mapping.

The corneal graft was prepared before the patient was brought into
the operating room. Donor age was 71 years. Graft diameter was 8.25
mm, based on the corneal diameter of the recipient, and had an endo-
thelial density of 2700 cells per mm?. The procedure was performed
under peribulbar block. The right eye was prepped and draped in a
sterile fashion. Central epithelium was manually removed to better
visualize the anterior chamber, and localized conjunctival peritomy was
performed at 3, 9 and 12 o’clock positions (Video 1). Two 3 x 3 mm
scleral pockets were made at the limbus at 180° apart. A superior 5 mm
scleral tunnel was made using a crescent knife and 2.4 mm slit knife, to
explant the iris-claw IOL using opening distal forceps. A 2.2 mm clear
corneal incision with two side ports 120° apart was performed. The
scleral tunnel was closed with three interrupted 10/0 nylon sutures,
before posterior vitrectomy was completed. After filling the AC with a
viscoelastic solution (Provisc, Alcon, USA), the Carlevale IOL was
injected through the clear corneal incision using a Viscojet Injector
(Medical Viscojet 2.2 mm), and placed above the iris. The haptics were
then externalized using opening distal forceps through the sclerotomies,
by grasping the extremity of the plugs; IOL centration was achieved
without performing any additional intraoperative maneuvers. Scleral
pockets and conjunctival wounds were sealed with 8-0 Vicryl (Ethicon
Inc, Somerville, NJ). The viscoelastic solution was thoroughly removed
using an irrigation-aspiration (IA) cannula. The infusion cannula was
removed and the port was plugged before proceeding with DMEK.
Descemetorhexis was performed through a paracentesis using an
inverted Sinskey hook after filling the AC with air for better visualiza-
tion. The recipient’s Descemet membrane was removed, and absence of
membrane remnants was verified using intraoperative OCT (Rescan,
Zeiss Meditec, Germany). The donor Descemet membrane was loaded
into a glass cannula (Geuder AG, Heidelberg, Germany) and injected
into the AC through the 2.2 mm clear corneal incision. The double roll

graft was then rotated parallel to a paracentesis, using the “no-touch”
technique, by tapping and injecting Balanced Salt Solution (BSS). A
cannula was inserted inside the double roll on the Descemet side and
moved laterally to open the graft. A second cannula was simultaneously
used to maintain pressure on the cornea centrally, thus creating an
artificially shallow AC and allowing for the graft to remain unrolled. The
first cannula was then removed from the AC and used for tapping on the
cornea to unroll the graft while verifying the correct orientation with
OCT. The assistant prepared a third cannula mounted on a 1 mL syringe,
which was inserted beneath the graft by the surgeon, while maintaining
constant pressure on the cornea. A small air bubble was injected while
releasing the corneal pressure. After verifying the absence of graft folds
and adhesion to the posterior stroma, the AC was completely filled with
a 20% sulfur-hexafluoride 6 (SF6) gas bubble for 10 minutes, then
bubble size was reduced to 80% of the AC volume by injecting BSS. No
peripheral iridectomy was performed. The sclerotomy site was sutured
using 8-0 Vicryl after removal of the trocar. A Phenylephrine chlorhy-
drate 5.4 mg + tropicamide 0.28 mg insert (Myriasert, Thea Pharma-
ceuticals Ltd., Clermont-Ferrand, France) was placed beneath the lower
eyelid to ensure postoperative pupil dilation and avoid pupillary block.

The patient remained in a strictly supine position for 2 hours and was
then examined to ensure the absence of pupillary blockage, and that the
gas bubble lower margin was above the pupil lower margin, before being
discharged home and instructed to remain supine for the next 24 hours.

3. Results

At the first postoperative day examination, the insert and contact
lens were removed, graft adhesion was verified, and intraocular pressure
(IOP), measured by both puff and applanation tonometry, was normal.
Prednisolone acetate 1% and moxifloxacin 0.5% eye drops were started
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Fig. 2. Slit-lamp photograph of the right eye, at 15 months postoperatively,
depicting a clear cornea with a well attached DMEK graft, iris defects and a
centered Carlevale IOL.

4 times per day each in the operated eye. Moxifloxacin was stopped one
week after surgery, and prednisolone was slowly tapered down to once
daily during a 3-month period. During early postoperative period, the
graft remained attached, and no rebubbling was needed. At 15 months
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postoperatively, best-corrected visual acuity (BCVA) was 0.7 with +1
(—3.50)115°, IOP was at 9 mmHg, the graft was clear and attached with
no sign of rejection, and the Carlevale IOL was well centered (Fig. 2).
Dilated fundoscopy was normal, and OCT of the macula and RNFL were
within normal limits. Central pachymetry was measured at 528 pm with
corneal OCT (Fig. 3).

4. Discussion

We previously described the “C-press” or “Cornea-press” technique,®
with standardized steps allowing to successfully unroll the DMEK graft
in vitrectomized eyes, without touching the graft, no recurrent globe
collapse, and shorter manipulation time. It allowed for successful, safe
and reproducible DMEK surgery in 11 vitrectomized eyes in our first
case series study in 2019, with an unfolding time of 4.4 + 2.5 minutes,
and 2 cases of rebubbling for partial detachment (18%).

Peripheral iridotomy was not performed, and pupillary block was
avoided by ensuring that the gas bubble lower margin was above the
dilated lower pupil margin before discharging the patient, as described
in the “PI-less DMEK” technique. '’

The Carlevale IOL is a single-piece, foldable, hydrophilic acrylic,
monofocal IOL, equipped with two small plugs on each of the two
haptics, allowing to anchor the lens through partial thickness scleral
pockets, with a self-blocking mechanism. In this case, Carlevale IOL was
preferred to other glued or sutured scleral fixated IOLs because of its
foldable nature, which allows for a shorter intraoperative time, insertion
through a 2.2 mm corneal incision, and does not require suturing or
gluing the haptics to the sclera, thus avoiding complications such as IOL
tilt and suture erosions.'>!?

During C-Press, dislocation of a scleral-fixated IOL may be a dreaded
complication due to increased pressure in the anterior chamber. In the
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Fig. 3. Fifteen months postoperative corneal Optical Coherence Tomography of the right eye with regular normal pachymetry and epithelial mapping.
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case of the Carlevale, C-Press was safely performed and the IOL
remained stable during indentation and tamponade. In this case, we
chose not to implant another iris-claw IOL due to recurrent dislocation
of the previous one and localized iris atrophy.

Kymnionis et al. recently described a case of Descemet Stripping
Automated Endothelial Keratoplasty (DSAEK) combined with Carlevale
IOL implantation.'* However, compared to the C-Press technique,
DSAEK induces less AC pressure variation that could put at risk the
stability of the IOL.

The main tips for success of the combined procedure were the
following:

- Iris claw explantation through a corneoscleral incision rather than a
large 6 mm corneal incision to reduce surgically-induced astigma-
tism and avoid excessive hypotony during DMEK

- The two vitrectomy ports placed at the scleral pockets and used as
lens plug fixation sites for the Carlevale, which is a safe and effective
technique, due to fewer scleral wounds, as described by Caporossi
etal.’”

- Posterior graft dislocation during C-Press was avoided thanks to the
large optical diameter of the Carlevale (6.5 mm) compared to the
iris-claw (5.4 mm for the Artisan, Ophtec, FL, USA).

A potential limitation to combining DMEK and Carlevale IOL im-
plantation is the possible increased risk of hydrophilic acrylic IOL
calcification due to contact with air or gas. In a recent case report,
Carlevale opacification appeared after multiple rebubblings of a DSAEK
graft.'® However, we did not observe any calcification of the IOL nor loss
of visual acuity at 15 months postoperatively, as the patient did not
require any rebubbling.

Endothelial cell density measures were not performed during follow-
up. However, corneal thickness was monitored with OCT, and no signs
of rejection were detected at 15 months.

In conclusion, this case description demonstrates that DMEK using
the C-Press technique, combined with a sutureless, scleral-fixated IOL
such as the Carlevale in a single procedure, may be a safe and effective
option to restore vision and corneal clarity in cases of corneal decom-
pensation and dislocated IOL.

Patient consent statement

The patient consented to publication of the case orally.
Funding

No funding or grant support.
Authorship

All authors attest that they meet the current ICMJE criteria for
Authorship.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence

American Journal of Ophthalmology Case Reports 32 (2023) 101882
the work reported in this paper.
Acknowledgements
None.
Appendix A. Supplementary data

Supplementary data related to this article can be found at https://do
i.org/10.1016/j.ajoc.2023.101882.

References

1. Melles GRJ, Ong TS, Ververs B, van der Wees J. Descemet membrane endothelial
keratoplasty (DMEK). Cornea. 2006;25(8):987-990. https://doi.org/10.1097/01.
ic0.0000248385.16896.34.

2. Tourtas T, Laaser K, Bachmann BO, Cursiefen C, Kruse FE. Descemet membrane
endothelial keratoplasty versus descemet stripping automated endothelial
keratoplasty. Am J Ophthalmol. 2012;153(6):1082-1090. https://doi.org/10.1016/j.
2jo.2011.12.012. e2.

3. Goldich Y, Showail M, Avni-Zauberman N, et al. Contralateral eye comparison of
descemet membrane endothelial keratoplasty and descemet stripping automated
endothelial keratoplasty. Am J Ophthalmol. 2015;159(1):155-159. https://doi.org/
10.1016/j.2j0.2014.10.009. el.

4. Hayashi T, Kobayashi A. Double-bubble technique in descemet membrane
endothelial keratoplasty for vitrectomized eyes: a case series. Cornea. 2018;37(9):
1185-1188. https://doi.org/10.1097/1CO.0000000000001606.

5. Sorkin N, Einan-Lifshitz A, Ashkenazy Z, et al. Enhancing descemet membrane
endothelial keratoplasty in postvitrectomy eyes with the use of pars plana infusion.
Cornea. 2017;36(3):280-283. https://doi.org/10.1097/1CO.0000000000001072.

6. Saad A, Awwad ST, El Salloukh NA, Panthier C, Bashur Z, Gatinel D. C-press
technique to facilitate descemet membrane endothelial keratoplasty surgery in
vitrectomized patients: a case series. Cornea. 2019;38(9):1198-1201. https://doi.
org/10.1097/1CO.0000000000002024.

7. Gonnermann J, Maier AKB, Klamann MKJ, et al. Posterior iris-claw aphakic
intraocular lens implantation and Descemet membrane endothelial keratoplasty. Br
J Ophthalmol. 2014;98(9):1291-1295. https://doi.org/10.1136/bjophthalmol-2014-
304948.

8. Yamada N, Hayashi T, Yuda K, et al. Outcomes of descemet membrane endothelial
keratoplasty for vitrectomized eyes with sutured posterior chamber intraocular lens.
J Ophthalmol. 2018;2018:1-7. https://doi.org/10.1155/2018/3127126.

9. Jacob S, Agarwal A, Kumar DA, Agarwal A, Agarwal A, Satish K. Modified technique
for combining DMEK with glued intrascleral haptic fixation of a posterior chamber
IOL as a single-stage procedure. J Refract Surg. 2014;30(7):492-496. https://doi.
org/10.3928/1081597X-20140527-04.

10. Vaiano AS, Hoffer KJ, Greco A, et al. Long-term outcomes and complications of the
new Carlevale sutureless scleral fixation posterior chamber IOL. J Refract Surg. 2021;
37(2):126-132. https://doi.org/10.3928/1081597X-20201207-02.

11. Livny E, Bahar I, Levy I, Mimouni M, Nahum Y. “PI-less DMEK: results of
Descemet’s membrane endothelial keratoplasty (DMEK) without a peripheral
iridotomy. Eye. 2019;33(4):653-658. https://doi.org/10.1038/541433-018-0294-x.

12. Kim J, Kinyoun JL, Saperstein DA, Porter SL. Subluxation of transscleral sutured
posterior chamber intraocular lens (TSIOL). Am J Ophthalmol. 2003;136(2):
382-384. https://doi.org/10.1016/50002-9394(03)00229-0.

13. Kumar DA, Agarwal A. Glued intraocular lens: a major review on surgical technique
and results. Curr Opin Ophthalmol. 2013;24(1):21-29. https://doi.org/10.1097/
ICU.0b013e32835a939f.

14. Kymionis G, Petrelli M, Schmutz L, Petrovic A. New sutureless, scleral-fixated
intraocular lens (Carlevale, Soleko) implantation combined with descemet stripping
automated endothelial keratoplasty: an innovative surgical approach. Cornea. 2020;
39(11):1460-1462. https://doi.org/10.1097/1CO.0000000000002457.

15. Caporossi T, Governatori L, Baldascino A, et al. Modified CARLEVALE IOL fixation
technique: two vitrectomy ports as lens plug fixation sites. Retina. 2021. https://doi.
org/10.1097/1AE.0000000000003338. Publish Ahead of Print.

16. Coco G, Ferrara M, Borgia A, Romano D, Romano V. Carlevale intraocular lens
opacification after Descemet stripping automated endothelial keratoplasty. Eur J
Ophthalmol. 2022, 112067212211286. https://doi.org/10.1177/
11206721221128669. Published online September 26.


https://doi.org/10.1016/j.ajoc.2023.101882
https://doi.org/10.1016/j.ajoc.2023.101882
https://doi.org/10.1097/01.ico.0000248385.16896.34
https://doi.org/10.1097/01.ico.0000248385.16896.34
https://doi.org/10.1016/j.ajo.2011.12.012
https://doi.org/10.1016/j.ajo.2011.12.012
https://doi.org/10.1016/j.ajo.2014.10.009
https://doi.org/10.1016/j.ajo.2014.10.009
https://doi.org/10.1097/ICO.0000000000001606
https://doi.org/10.1097/ICO.0000000000001072
https://doi.org/10.1097/ICO.0000000000002024
https://doi.org/10.1097/ICO.0000000000002024
https://doi.org/10.1136/bjophthalmol-2014-304948
https://doi.org/10.1136/bjophthalmol-2014-304948
https://doi.org/10.1155/2018/3127126
https://doi.org/10.3928/1081597X-20140527-04
https://doi.org/10.3928/1081597X-20140527-04
https://doi.org/10.3928/1081597X-20201207-02
https://doi.org/10.1038/s41433-018-0294-x
https://doi.org/10.1016/S0002-9394(03)00229-0
https://doi.org/10.1097/ICU.0b013e32835a939f
https://doi.org/10.1097/ICU.0b013e32835a939f
https://doi.org/10.1097/ICO.0000000000002457
https://doi.org/10.1097/IAE.0000000000003338
https://doi.org/10.1097/IAE.0000000000003338
https://doi.org/10.1177/11206721221128669
https://doi.org/10.1177/11206721221128669

	Descemet Membrane Endothelial Keratoplasty with cornea press technique and implantation of a Carlevale scleral-fixated intr ...
	1 Introduction
	2 Case report
	3 Results
	4 Discussion
	Patient consent statement
	Funding
	Authorship
	Declaration of competing interest
	Acknowledgements
	Appendix A Supplementary data
	References


