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ABSTRACT

Background: Gamma-irradiated sterile cornea
(GISC) is a non-immunogenic, cross-linked, sterile
patch graft in which the donor keratocytes and en-
dothelial cells are eliminated. It can serve as a graft
to cover glaucoma drainage devices, as a graft tissue
for frank or impending corneal perforations in tec-
tonic keratoplasty, as a graft tissue in lamellar ker-
atoplasty, and as a carrier tissue for keratoprosthe-
sis. The authors present their experience in treating
severe ulcers with microperforations using GISC.

Methods: In 2021, eight patients with corne-
al ulcers unresponsive to medical treatment were
chosen to be candidates for VisionGraft® (Corne-

agen) GISC transplantation and underwent suc-
cessful corneal surgery.

Results: In 6 out of the 8 patients, the patch
graft successfully restored tectonic support until
optical keratoplasty could be performed if decision
was made to improve visual acuity later. The re-
maining 2 grafts did not epithelialize after surgery
and developed sterile corneal melt.

Conclusion: This case series supports the use
of VisionGraft® GISC as a graft for restoring the
anatomy of the eyeball in the setting of corneal
perforation.
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INTRODUCTION

The deterioration of corneal clarity ranks fourth
among all causes of blindness in the world, behind
age-related macular degeneration, glaucoma, and
cataract. Due to various corneal diseases, an esti-
mated 10 million people are bilaterally blind. Even
though keratoplasty is still the most common trans-
plant procedure worldwide, demand still outpaces
supply. Unfortunately, more than half of the world’s
population now lacks access to corneal transplan-
tation. It is necessary to maintain global efforts to
promote eye banking in order to combat this, but it
is also crucial to create alternative options. [1]

Localized corneal defects that require emergen-
cy management, such as microperforations sec-
ondary to underlying diseases, remain a challenge
to the ophthalmic surgeon. The treatment options
for these cases include management of the area of

corneal thinning with tissue adhesives, conjunctival
flaps, amniotic membrane grafting, patching with
scleral lamellae, patching with fresh corneal tissue,
or employing glycerin-preserved corneal tissues. [2]

Gamma-irradiated sterile cornea (GISC) is a
non-immunogenic, cross-linked, sterile patch graft
in which the donor keratocytes and endothelial
cells are eliminated. [3,4] The physical and biolog-
ical characteristics of the GISC are comparable to
those of the fresh cornea despite structural chang-
es brought on by irradiation. Gamma-irradiated tis-
sue is a practical and clinically desired choice in a
variety of ocular treatments due to these aspects,
as well as a lower risk of rejection and a longer
shelf life. [5]. This can act as a transplant to cover
drainage devices for glaucoma, and can also serve
as a tissue graft for repairing severe or impending
corneal perforations in tectonic keratoplasty. Con-
sidering the restricted availability of fresh corneal
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tissue in less developed nations, GISC may meet
a need for corneal tissue worldwide. Due to the
action of irradiation on corneal tissue, it can be
employed in circumstances when the corneal endo-
thelium is not required and with a far lower risk of
infection and rejection. [6] Grafts that are inappro-
priate for penetrating keratoplasty but have clean
and undamaged stroma are the tissues chosen for
gamma irradiation processing. [4]

For complete sterility, GISC is cryogenically
and chemically treated, stabilized in medium, and
then gamma-irradiated. The GISC falls within the
HCT/P category (human cells, tissues, and cellular
and tissue-based products). Following the norms
and guidelines established by the Eye Bank Asso-
ciation of America, the tissue is first obtained from
medically certified donors. The tissues with clear
stroma that are unsuitable for penetrating kerato-
plasty are chosen for gamma irradiation and frozen
for preservation and storage. The tissues are taken
out of the freezer and placed in a storage solution
containing human serum albumin for the steril-
izing procedure. According to the American Na-
tional Standard Sterilization of Health Care Items,
this sealed container is sterilized using a verified
gamma irradiation method to a sterility assurance
level of 10-6. These tissues can be kept at room
temperature in human serum albumin for up to 2
years. [1]

By devitalizing corneal cells, this procedure
lowers the likelihood of infection transmission and
lowers the burden of alloantigens. The shelf-stabil-
ity of GISC at room temperature for up to 2 years
and its transparency with excellent tensile strength
are further benefits. GISC is now offered in various
forms and sizes with full- or partial-thickness stro-
ma for ocular surgical application. [7]

A study of available material reveals that the
physical and biological features of the sterile cor-
nea remain unaffected. Significantly, light transmis-
sion qualities of this tissue have been found similar
to fresh corneas across all wavelengths. As a re-
sult, sterile donor lenticels should behave similarly
to fresh corneal tissue when utilized for lamellar
corneal treatments that do not need a viable en-
dothelium. Moreover, gamma irradiation lowers
tissue allogenicity and may boost resistance to ker-
atolysis by collagenases while decreasing the risk
of allogeneic sensitization. These characteristics
are especially beneficial in individuals with auto-
immune diseases or if repeat keratoplasty is likely
in the future (i.e., emergency therapeutic kerato-
plasty prior to optical keratoplasty). Consequently,
GISC tissue might be employed for optical reasons

in individuals with viable corneal endothelium, or
for therapeutic/tectonic purposes to temporize the
full-thickness corneal disease. [1]

Prior to usage in human eyes, the VisionGraft®
(Corneagen) sterile cornea tissue was evaluated in
vitro. [2] It has been noted to be easy to use, re-
mains transparent in packing without increasing in
thickness, and has high tensile strength after su-
turing. Postoperative results were likewise positive,
with excellent biological integration and long-term
clarity. [8]

This study aims to present our experience in
VisionGraft® surgery in patients with severe ulcers
already with microperforations.

METHODS

In 2021, eight surgeries with the use of Vision-
Graft® GISC have been successfully performed in
our clinic.

All 8 patients were referred with corneal ulcers
unresponsive to medical treatment. In all cases,
PCR for viruses (HSV-1, HSV-2, and VZV) and cul-
tures for bacteria and fungi were performed. The
topical and oral treatment was initiated for a week.
Due to the lack of response and already existing mi-
croperforations, it was decided to immediately pro-
ceed with VisionGraft surgery to save the eyeball.

Before the surgery, all 8 patients received a
detailed explanation about the advantages and dis-
advantages of the surgery prior to the procedure,
as well as the use of gamma-irradiated tissue for
corneal transplantation.

Surgical procedure: All the surgeries were per-
formed by the senior author (A.H.). Patients were
anesthetized with a local tetracaine 1% eye drops
and retrobulbar injection of lidocaine 2% (3.0 mL).
Paracentesis was performed and the anterior
chamber was filled with viscoelastic. Trephination
was performed with a 12 mm diameter biopsy
punch and completed with corneal scissors. Donor
grafts were prepared by using 12 mm punches. The
donor grafts were sutured to the host bed with 16
interrupted sutures (10.0 nylon).

RESULTS

The clinical photos of the patients before and
after the surgeries are shown in Figures 1 to 5.

In six of the eight patients, the patch graft was
effective in restoring tectonic support, which al-
lowed for potential optical keratoplasty at a later
time if the decision was made to improve their visu-
al acuity, typically after a year.
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Intraoperative Postoperative 1-month follow up

Fig. 1. Patient 1: corneal ulcer caused by herpes simplex virus (HSV-1 and -2) and Staphylococcus epidermidis.

Intraoperative Postoperative

Fig. 2. Patient 2: Stromal necrotizing herpetic keratitis caused by HSV-1.

Intraoperative Postoperative

Fig. 3. Patient 3: Bacterial ulcer caused by Streptococcus pneumoniae.
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Intraoperative 1-week follow up

Fig. 4. Patient 4: Stromal necrotizing herpetic keratitis.

Intraoperative

Postoperative Postoperative

Fig. 5. Patient 5: Herpetic necrotizing stromal keratitis.
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Two of the grafts did not epithelialize after sur-
gery and developed sterile corneal melt (both be-
tween postoperative months 1 and 3).

All the grafts got opacified within 1-2 months.
The infection was eliminated in 6 cases, but in 2 it
progressed, and the eyes ended up with develop-
ment of corneal melt. These 2 patients had a his-
tory of systemic hepatitis B virus (HBV) infection.

DISCUSSION

This case series for the first time in Armenia
demonstrates the feasibility of using VisionGraft®
GISC as a graft tissue for therapeutic intervention
to restore the anatomy of the eyeball in the setting
of corneal perforation.

Gamma-irradiated corneal tissue, a decellular-
ized stromal collagen matrix, is terminally steril-
ized and may be stored at room temperature for 2
years. Many investigations have shown that among
transplants without functional endothelium, gam-
ma-irradiated corneas remained cleaner than cryo-
preserved and fresh grafts lacking endothelium.
The gamma-irradiated corneas remained thinner
than the other two groups, but the difference was
not statistically significant. [1] Light microscopy,
immunohistochemistry, and electron microscopy
investigations of the VisionGraft® revealed intrigu-
ing findings, many of which pave the door for more
study and work in this field. The ingrowth of kerato-
cytes into the graft’s perimeter was an encouraging
observation. These keratocytes are most likely of
host origin, which may be validated in future re-
search by HLA typing them and comparing them

to host and donor haplotypes. Peripheral epithelial
proliferation was also present, but it was very little.
The histopathologic discovery of a paucity of axonal
regrowth to give neurotrophic support may help
to explain this. It is unclear if the VisionGraft® can
assist axonal regeneration or whether the lack of
such fibers in our case was simply due to a lack
of regeneration time and host variables, such our
patient’s diabetes mellitus. Clinically, some early
epithelial regeneration was seen, although it was at
best flimsy [8].

The success of surgery with these corneas at
2-year follow up was established. GISC generally
remained intact and appeared well tolerated during
this study except 2 cases of corneal melt. We be-
lieve that those failed cases were due to the fact
that these patients had HBV infection.

Although gamma-irradiated tissue may be a bet-
ter option to temporize the eye in the setting of
emergency for a tectonic procedure and preserve
vision potential for future surgery, there is current-
ly a significant shortage of donor tissues in Arme-
nia, which is the single most limiting factor.

The major limitation of this study is the small
sample size and relatively short follow-up period.

CONCLUSION

To the best of our knowledge, this is the first
case series evaluating the clinical outcomes of us-
ing VisionGraft® GISC in Armenia. The availability
of tissues is a step towards a cure for corneal blind-
ness worldwide, especially in high-demand areas
such as our country.
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Lbpwénieyniu. Fwiddw dwnwquwjpwd Jwupbw-
gbpd  bBnobpwpwnwupp (30UL  Hwd GISC) ns
hdniuwdhu, ppnu-huphugh Gupwpyqwsd, uwnmbphy
thnfuywuwndwuw k, nppg nnunph Ybpwwnnghwnubipp
L tunnpbijhw| pohoutipp hbnwgyws Gu: Uju Ywpnn
E Swnwit npwbu  thnfuywundwuwn  gunyndwip
nptitwdwihu hwdwwpgbpp dwoéybint hwdwp, np-
wbu  thnfuywwndwuwnwih - hjnudwdp  inblunnuhy
YEpwwnnwuunphywubiph dwdwuwy tingbpwewnwuph
pwthwéwynwfubpp Ywufubine Ywd pnidbint hwdwn,
(wdbywn Yepwunnwuuwmplwubpnd b npwbu wwh-
wwunnulwu hjnwjwdp  Ypwwnnwpnebtiqubph  hw-

dwp:  <Gnhuwlubpp  ubpluwjwgund  Gu - dhypn-
pwhwowynidubipny  Gnobipwpwnwupwhtu fungtiph
pniddw ubthwlwu thnpép GISC-h dhongny:

Ubtpnnubp. 2021 pywywupt Uwjwjwu wluwpnt-
dwywu Ytunpnund (Gplwt, <wjwuwnwt) hwennnt-
pjwdp hpwlywuwgyb £ 8 yhpwhwwnniejniu VisionGraft®
GISC-h Yppwndwdp: Pninp 8 hhjwunubpu ninnnpnyb
Eht pnidnn pdholutinh Ynnuhg ntinnpwpwijh pniddwu
stiupwnlynn tngtipwpwnwupwht fungtipny:

Upryniupubip. N hhjwunutphg ybigh dnuin wywwn-
Jwuwp hwonnnipjwdp Yhpwnybi § npwbiu inklywnnupy
hGuwpwt' dwnwjbind npwbu dwdwuwlwynp dhong
dhuslt owyuinhy Ybpwunmnwwumphlwih hpwywuwgnidp
(nbunnnigjwt  upnigywu  pwpdpwgdwu  npnand
Yuwjwgubnt nbiwgnid): Pnfuywnygwuwnutiphg tpyniup
st bwhpbjwgyty U qupqugti £ tngbipwewnuueh
uwnbiph| hwnw:

Gqpulwgnieyniu. Yhupyulwu nbwpbph unyu
owppp YYwjnw £ wju dwupu, np VisionGraft® GISC-p
Gnobpwpwnwuph pwihwdwydwt  wywjdwuubpnud
Ywpnn £ Yppwnybtip whuwgunh wdpnnowlwunie)niup
pwywuqubnt hwdwn:

<hduwpwnbp. Jwtptwqbnsdtnoinwpwnuwiye, quid-
dw dwnwqujpywd, thnfuwwipndwu

Haw onbiT nposeneHus onepau,m'i no
TpaHcnaHTaUuun ramma-oGnyquHblx
CTepU/ibHbIX aNnoTpaHCN/1aHTATOB POrosulbl

CrozaHHa KeuaHy!, Odpena MuHoAH'?,
Nycune Kambynan!, AHn Ambapuyman?, AvHa OBakumaH'-

1 EpeBaHCKMiA rocyfapcTBeHHbIN MeAVNLIMHCKMIA yHUBEpCUTET
um. M.Tepaun, EpesaH, ApmeHua

2 OTpenenve BocnanuTenbHbIx 3abonesaHuii ras,
Ocpranbmonoruyeckuii ueHTp um. ManasHa, EpesaH, ApmeHus

ABCTPAKT

Beepenune: [amma-obnyyeHHaa cTepunbHas pOroBu-
ua (FTOCP unm GISC) - 310 HeMmmyHOreHHbI, noasep-
MEHHbIN  KPOCC-TIMHKUHIY, CTepWNbHbI TpaHCnnaHTar,
U3 KOTOPOro KepaTouuTbl U 3MnuTenuanbHble KNETKU Jo-
Hopa ycTpaHeHbl. OH MOMKET CNyMWTb Kak TpaHcniaHTat
OJA NPUKPbITUA MMayKOMHBbIX [peHamHbIX annaparos, Kak
TpaHCcnnaHTaTHas TKaHb AJA TEKTOHUYECKWX KepaTtornna-
CTUK npu nepcpopaumax poroBulbl, ANA namennApHoii
KepaTonnacTukm, a TakKe B KayecTBe MofAepmuBaroLLielt
TKaHW BN1IA KepaTornpoTe3upoBaHuA. ABTOpbI NpeacTaBA-

FOT CODCTBEHHbIV OMbIT NEYEHNA TAKENbIX A3B C MUKPO-
nepcopaumamm ¢ nomolubio GISC.

MeTtogpbi: B 2021 rogy B Ocpranbmonormyeckom LieH-
Tpe umenn ManasHa (EpeBaH, ApmeHus) ycneliHo npo-
Benn 8 onepauuii ¢ ucnonb3osaHuem VisionGraft® GISC.
Bce 8 nauvienToB b6binK HampaBieHbl evaluMy Bpayamu
C AVarHO30M A3Ba POroBULbl, TaK KaKk MeAVNKaMeHTO3HOe
neyexve 6bino bespesynbTaTHbIM.

Pesynbratbi: ¥ 6 13 8 nauveHToB ypayHo npuMeHu-
NN TpaHCMNaHTaT B KayecTBE 3aLLMTHON (pyHKLMUM, YTO
CNY}MT BPEMEHHOI Mepoil nepep OMNTUYECKOW KepaTo-
nnacTukoi (B cnyyae NPUHATMA pelleHua ob ynyyilleHum
3penusa). [iBa TpaHcnnaHTata He aNUTENU3MPOBaNUCH Mo-
Clle ornepauyn M pasBUIOCb CTEPUIbHOE pacriaBieHue

pOroBuLL,.
3akntouenne: [laHHaA cepuAa  KAWHWUYECKUX CAy-
YyaeB [IEMOHCTPUPYET BO3MOMHOCTb WCMONb30BaHMA

VisionGraft® GISC gna BocctaHOBAEHMM aHAaTOMWUWU Nas-
Horo A6/0Ka B ycioBWAX Nepcpopauyum porosuLbl.

Knroyesbie cnosa: cmepunbHaa pozosuyd, 2am-
Ma-obsyqeHue, aniompaHcniaHman.



