Modern versus Traditional Penetrating Corneal Transplant
Immunoreactions

Mario Lee*

Department of Innovative Visual Science, Osaka University, Japan

e

Abstract

In the last ten years, new lamellar keratoplasty methods have been developed, including Descemet stripping
automated endothelial keratoplasty/Descended membrane endothelial keratoplasty (DMEK) for posterior keratoplasty
and Deep Anterior Lamellar Keratoplasty (DALK) for anterior keratoplasty. Endothelial allograft rejection, the primary
cause of graft failure following penetrating keratoplasty, is prevented by DALK. With DSAEK/DMEK, the risk of
endothelial graft rejection is much lower than it was after PK. Thus, in the low-risk scenario, the clinical issue of
endothelial graft rejection appears to be almost completely resolved with modern lamellar procedures. There are
endothelial immune reactions in DSAEK/DMEK and epithelial, subepithelial, and stromal immune reactions in DALK,
even with lamellar grafts, and not all keratoplasties can be done in a lamellar way. Therefore, In the “high-risk”
situation, where the cornea’s (lymph)angiogenic and immunological privilege is lost as a result of acute infammation
and pathological neovascularization, endothelial graft rejection in PK is still very important. The therapy solutions
that are currently available for these eyes are still inadequate. We will discuss the four most popular keratoplasty
procedures in this review: PK, DALK, DSAEK, and DMEK. We'll list their indications, describe the procedures,
and make observations on any issues or results. We will also provide an overview of the immunology of corneal
transplants. Endothelial graft rejection will receive particular attention, and we will report on its prevalence, clinical
manifestation, and available treatments and preventative measures. Finally, we will project future developments in
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the felds of keratoplasty and preventing corneal allograft rejection.
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e transparent, avascular front portion of the eye, known as the
cornea, serves as a physical barrier to the outside world and is crucial
in the refraction of light. e epithelium, Bowman’s layer, stroma,
Descemet membrane, and endothelium are among its ve layers [1].

e epithelium, the cornea’s outermost layer, is made up of ve to six
layers of strati ed, non-keratinized cells that in humans measure about
50 m. Intercellular tight junctions, which are formed by the cells in the
highest layers, inhibit the invasion of microbes and other potentially
hazardous foreign substances [2]. A population of stem cells, known
as the limbus, which is located in the basal layers of the vascularized
junction between the cornea and the conjunctiva, maintains the corneal
epithelium. e remarkably (lymph) vascularized Vogt Palisades are
stromal invaginations that are thought to be a limbal epithelial stem
cell niche are seen in the limbus. e limbus is the boundary between
the highly hemmed and lymph vascularized conjunctiva and the
physiologically avascular cornea [3]. e Bowman’s layer, an acellular
membrane made of randomly oriented collagen brils, supports the
corneal basal epithelial cell layer. e cornea owes its clarity and
biomechanical strength to the corneal stroma, which has a highly
ordered structure made of highly organised collagen | and V  bres.

ese collagen brils are produced by corneal keratocytes, which are
mostly found in the anterior stroma and are very infrequent within the
stromal tissue [4].

e Descemet membrane, which lies beneath the corneal stroma,
is primarily made of collagen IV and is formed by a monolayer of
dormant endothelial cells.  is monolayer’s primary job is to maintain
the cornea’s dehydration by continuously pumping uid from the
stroma into the aqueous humour [5]. e cornea has numerous nerves,
immunological cells, putative mesenchymal stem cells, and hem-
and lymphvascular sprouts adjacent to the limbus in addition to the

features already mentioned. e recommended treatment for damaged
corneal transparency, integrity, or function is corneal transplantation.
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e oldest and most e ective type of tissue transplantation is
corneal transplantation (keratoplasty). Galen made the rst surgical
attempts to treat opaque corneas (by super cial keratectomy) between
100 and 200 A.D. In the late 1800s, methods for anterior lamellar
keratoplasty were developed. Von Walther and Koenigshofer suggested
that the anterior cornea be removed without the deeper layers and
the Descemet’s membrane being gra ed. e rst partially successful
lamellar (xeno) transplant was carried out by Von Hippel in 1886,
when a rabbit’s full thickness cornea was placed on the lamellar corneal
bed of a human eye [6]. e patient’s vision brie y became better, but
the transplants later become opaque. Eduard Zirm carried out the rst
successful keratoplasty in which the gra stayed clear in 1905. It was a
gra . Generated from a human eye that had been surgically removed
just before a full-thickness keratoplasty (PK), and the transplant was
then fastened with overlay sutures. At six months a er surgery, the
patient’s visual acuity was 6/36.

Due to a lack of understanding of fundamental antisepsis
and immunology concepts as well as surgical methods, corneal
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