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Abstract
● Corneal graft melting is a severe complication of 
keratoplasty. This review is to summarize the incidence, 
the pathogenesis, the risk factors, the prognosis and the 
prevention of corneal graft melting after keratoplasty. We 
systematically searched PubMed, Web of Science and 
WanFang database to retrieve potentially eligible articles 
about relevant clinical reports and animal experiments. We 
read the full texts to identify eligible articles. The selection of 
studies and data extraction were performed independently 
by two reviewers. In conclusion, the pathogenesis of 
corneal graft melting is complicated, and many risk factors 
are closely related to corneal graft melting. Analysis of 
pathogenesis and risk factors of corneal graft melting can 
facilitate the development of targeted therapies to better 
guide clinical practice.
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INTRODUCTION

D espite the increasing success of keratoplasty, it still 
remains many complications including immune 

rejection, corneal graft melting, secondary glaucoma, and the 
recurrence of primary disease, etc[1]. Corneal graft melting 
is a severe problem, which leads to irregular astigmatism, 
photophobia, corneal perforation, the loss of vision and 
even endophthalmitis[2]. The risk factors are vital to provide 
information for treatment of corneal graft melting. Until now, 

only some of that information are available about this topic, 
which limited the ability to draw clear conclusions for the 
guideline of clinical therapy. Based on the above, we review 
and compare the published articles of corneal graft melting 
after keratoplasty with regard to the incidence, the pathogenesis, 
the risk factors, the prognosis and the prevention. 
METHODS
Searching Process  We searched PubMed, Web of Science 
and WanFang database by using the keywords “keratoplasty”, 
“corneal transplantation”, “corneal graft melting” and 
“complication” to retrieve potentially eligible articles about 
relevant clinical reports and animal experiments. The selection 
of studies and data extraction were performed independently 
by two reviewers. 
Inclusion Criteria and Exclusion Criteria  We collected 
eligible articles according to the following criteria: reported on 
incidence, the risk factors, the pathogenesis, the prognosis or 
the prevention of corneal graft melting following keratoplasty. 
Duplicate publication and reports that the full context could not 
be acquired were excluded. We read the full texts to identify 
the eligible articles.
RESULTS
Incidence of Corneal Graft Melting  Corneal graft melting 
is a relatively rare complication of keratoplasty. It is difficult 
to make a precise evaluate of incidence and demographics of 
corneal graft melting for some reason. Published articles are 
often small trials or case reports offering a single incidence, 
which the size of population and completeness of coverage 
is uncertain. Moreover, it is difficult to conduct large-
sample prospective studies. Until now, the exact incidence 
of corneal graft melting is uncertain. The several case series 
of keratoplasty outlined significantly different incidences of 
corneal graft melting. 
In a study by Krisik et al[3], 17 (36.2%) of 47 eyes occurred 
graft melting following penetrating keratoplasty (PKP), 8 
with infection, 7 with autoimmune, and 2 with trauma. A large 
retrospective in Kingdom of Saudi Arabia reported that 2 
(0.03%) of 6752 eyes suffered from endophthalmitis associated 
with graft melting after PKP while no cases after lamellar 
keratoplasty (LKP) between 1990 and 2007[4]. 
A small case series performed by Patel et al[5] reported 4 
(44.4%) of 9 cases with stromal melting after LKP. Sun et al[6] 
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reported that unhealed corneal epithelium and aseptic corneal 
stromatolysis occurred in 5 (1.82%) eyes in 274 cases of LKP. 
In the setting of autoimmune diseases, such as rheumatoid 
arthritis (RA), Thomas and Pflugfelder[7] proposed that a high 
rate of corneal graft melting is expected in PKP (>30%) and 
LKP (24%). 
In 2009, Shan et al[8] first reported 2 cases of corneal melting 
following Descemet stripping endothelial keratoplasty. Later, 
Lee et al[9] reported 2 cases following endothelial keratoplasty 
were associated with conditions leading to corneal graft 
melting, which was similar to the case reported by Ortiz-
Gomariz et al[10]. 
A study by Zhang et al[11] reported 4 (8.5%) eyes with corneal 
graft melting in 47 eyes implanted with an acellular porcine 
cornea. In addition, a study of Boston keratoprosthesis 
(B-Kpro) type I in children, conducted by Fung et al[12], reported 
a high rate of keratoprostheses (KPro)-related melting that 5 
(45.5%) of 11 eyes occurred. Chan et al[13] revealed 20 (15.6%) 
of 128 eyes developed KPro-related corneal melting. 
Based on the published literature, it is inferred that the 
incidence of corneal graft melting after varies from 0.03% 
to 45.5%. The difference can be explained by variability in 
surgical method, graft materials, the sample size, follow-
up duration and other variables. The incidence of corneal 
graft melting of KPro seems a bit higher than that of other 
graft materials. Comparing data from studies, the larger the 
sample size, the lower incidence which is more accurate. In 
a review of corneal melting following B-KPro type I, Robert 
and Dohlman[14] reported the incidence was closely associated 
with follow-up duration and the time to appearance vary 1.7% 
of patients underwent graft melting under one year, while 
increasing to 7% with 1-2y follow-up and 11% more than 2y. 
Infection and conjunctival defect can shorten the time between 
surgery and the appearance of graft melting[13]. 
In addition, corneal graft melting often occurs in the periphery 
of graft[15]. Besides, infectious graft melting commonly occurs 
in the area of the infection-induced corneal epithelial defect 
or corneal infiltration[13-14,16-17]. Moreover, infectious corneal 
graft melting is mainly caused by recurrence of infection. In 
2016, Peng et al[18] estimated the recurrence rate in 221 cases 
undergoing PKP for treatment of infectious keratitis. The 
data showed that fungal infection was highest (20%, 31/155), 
which is followed by virus (3.6%, 1/28) and bacteria (3.3%, 
1/30). Candida(C.) albicans accounts for a majority of fungal 
infections[19]. 
Pathogenesis The pathogenesis of corneal graft melting 
is complex that infection and immune response play a key 
role. Pathogens break through the ocular surface defense and 
penetrate the cornea[20]. Fungi, as common pathogen, can 
release valinomycin and proteolytic enzymes to damage the 

cornea[21]. Then, fungal invasion induces immune response, 
which in turn is involved in pathogenesis of corneal graft 
melting[22]. Polymorphonuclear neutrophils (PMNs) are the 
predominant inflammatory cells, which is the first line of 
defense against infection. Many experiments have shown that 
PMNs mainly release proteolytic enzymes, reactive oxygen 
species (ROS) and matrix metalloproteinases (MMPs), and 
the subsequent inflammatory events come to cause corneal 
graft melting. Proteolytic enzymes degrade extracellular 
matrix (ECM), while ROS induce oxidative damage[23-24]. 
MMPs play an important role in the process of corneal graft 
melting. They damage the corneal epithelial cells, degrade 
corneal epithelial basement membrane and corneal stroma, and 
participate in angiogenesis[25-27]. MMP-9 is a widely studied 
enzyme of the MMP family, which is positively associated 
with inflammation, infiltration of immune components, and the 
intensity of the graft rejection. MMP-9 can degrade gelatin, IV 
and V type collagen, and elastin. The expression of MMP-9 is 
significantly increased in the corneal graft[28]. Similar to other 
MMPs, MMP-2 damages the corneal stroma[29]. Firstly, MMP-2 
activates protein cleavage reactions. Secondly, it destroys the 
junctions between keratocytes. Thirdly, it affects the adhesion 
of ECM. All these events lead to bad corneal epithelial healing, 
stromal edema, and corneal melting[30-31]. A study by Eaton 
et al[32] revealed that the chances for the survival of the graft 
improve significantly by inhibiting the expression of MMPs.
It has long been established that T cells are involved in the 
pathogenesis of multiple immune diseases. T-cell-mediated 
immune response can be triggered by keratoplasty, which 
leads to the initiation of delayed-type hypersensitivity (DTH), 
corneal graft rejection and subsequent corneal graft melting. 
During the priming of T cell response, antigen presenting cell 
(APC) prime helper T (Th) cells and cytotoxic T cells (CTLs). 
The importance of Th cells in corneal graft melting is widely 
accepted. Th cells differentiate into Th1, Th2, and Th17[33]. Th1 
cells release interleukin (IL)-2, interferon (IFN)-γ, and tumor 
necrosis factor (TNF)-α[34-35]. IL-2 is involved in the generation 
of CTL. TFN-α is a proinflammatory cytokine, which plays 
a key role in the negative regulation of keratoplasty. First, 
TFN-α induces MMPs and the apoptosis of the corneal 
endothelium mediated by TNF-α induced protein-8-like 
2 (TIPE2) during graft rejection[36]. Then, TNF-α-induced 
intercellular cell adhesion molecule (ICAM)-1 may be related 
to impaired immune response in NF-κB-dependent manner[37]. 
Wang et al[38] found the proangiogenic role of TFN-α in age-
related macular degeneration by upregulating the expression 
of vascular endothelial growth factor (VEGF) via ROS-
dependent signaling. However, the evidence for TNF-α-
induced neovascularization in corneal graft melting is unclear.
Th1 cells are not the sole mediators, and there is the 
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involvement of many effector pathways, such as Th2 cells 
and Th17 cells[39]. Th2 cells are associated with tolerance by 
producing IL-4, IL-5, IL-6, IL-13[33]. Th17 cells produce IL-17, 
IL-17F and IL-22, contributing to corneal graft rejection[40]. 
Both Th1 and Th17 cells can active myeloid cells including 
macrophage. During the priming of T cell response, CTLs 
attack the target cell[41]. In contrast, it has been proposed by 
Boisgerault et al[42] that CTLs have no ability to damage the graft.
Furthermore, keratoplasty disturbs the balance between 
proangiogenic factors and antiangiogenic factors, which 
induces lymphangiogenesis and angiogenesis[43]. Angiogenesis 
is driven by many proangiogenic factors including MMPs, 
VEGF, basic fibroblast growth factor (bFGF)[41]. And 
members of the VEGF family drive lymphangiogenesis and 
angiogenesis[44-45]. Therefore, corneal immune privilege is 
disrupted (Figure 1).
Risk Factors  Infection, various graft and host factors, and 
drug factors contribute to an increased risk of corneal graft 
melting. Major risk factors are listed in the following.
Infection  Several studies have identified recurrence of 
infection as a main factor for infectious corneal graft melting 
after keratoplasty. Unskilled surgical techniques and tiny 
lesions may lead to the incomplete removal of the lesion, 
resulting in recurrence of infection[43,46]. 
In a recent study, Broniek et al[47] reported that 32 (4.4%) 
in 725 samples of corneal preservation fluid were detected 
positively in microbiological culture. They thought that 
corneal perseveration fluid containing rich nutrients could be 
contaminated by bacteria or fungi. Moreover, Baer et al[48] 
showed that the addition of antibiotics in cornea perseveration 

fluids could not effectively eliminate the contamination. In 
addition, suture-related infection also is associated with corneal 
graft melting[49-51].
Graft Factors
Corneal edema  It has been proposed that corneal edema 
may lead to corneal graft melting[6]. In this situation, corneal 
collagen was degraded by collagenase[52]. Corneal stromal 
edema destroys a favorable growth microenvironment 
for epithelial cells, which induces conjunctivalization and 
corneal scarring. Continuous corneal edema, coupled with 
inflammation, eventually leads to corneal graft melting and 
perforation[53]. When inflammation and corneal edema reduced, 
early suture loosening can induce secondary infection and 
immune rejection[54]. 
A study by Hong et al[55] found that corneal graft shrinkage 
created a gap between graft bed and the cornea. Thus, the nerve 
and keratocytes were unable to grow into the graft leading to 
neurotrophic melting. 
Graft materials  At present, the B-KPro is widely used. 
The B-KPro type I is made of polymethylmethacrylate 
(PMMA), a kind of impermeable biological material, and 
did not facilitate the access of epithelial cells and ECM to 
the device. In addition, DTH is partly associated with KPro 
materials with a high expression of inflammatory cytokines[56]. 
Due to the incompatibility of graft material and the absence 
of innervation, the necrosis and melting often occur around 
the stem of the device, and then create a gap between the 
cornea and the device which induces secondary infection[57]. 
Collagenase secreted by corneal epithelium plays a role in 
corneal graft melting, and collagenase inhibitors can inhibit 

Figure 1 Major pathogenesis of corneal graft melting  A variety of inflammatory cytokines, polymorphonuclear neutrophils, T cells participate 
in the progress of corneal graft melting.
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this process. Thanks to great advances to the design of the 
device and the surgical techniques that enables the device 
obtain better nutrition, the incidence of corneal melting has 
decreased[58-59].
The central optic area and a biointegrating anchoring skirt 
of AlphaCor or KPros are made of poly(2-hydroxyethyl 
methacrylate) (PHEMA). Although PHEMA has better 
properties than PMMA, such as better flexibility and higher 
water content, melting still occurs at the graft-host junction[60]. 
Kanayama et al[61] found that PHEMA released tissue factor in 
response to the postoperative reaction. Furthermore, Jiraskova 
et al[60] reported that many inflammatory cytokines and 
enzymes entered in the device, suggesting graft melting was 
mediated by immune response. 
Nonwoven polypropylene and polyurethane as scaffolds have 
poor healing effects for the cornea. Although keratocytes can 
grow into the scaffold, they still fail to prevent the host tissue 
from melting[62]. Recently, a study has shown that the design of 
stem of KPro with a titanium ring enhance the adherence between 
the device and the cornea, reducing the rate of keratolysis[63]. 
The main materials used for tissue-engineered corneal 
scaffolds include acellular porcine cornea, collagen, amniotic 
membrane, and chitosan. In most of studies, acellular porcine 
corneas are prepared by the decellularization reagents 
including many proteases and chemical reagents. These 
reagents change the microstructure and mechanical properties 
of acellular porcine corneas[64-67]. A previous study showed that 
the properties of acellular porcine corneas would become weak 
after rehydration. The rehydrated acellular porcine corneas 
were unable to withstand suturing manipulation in some cases. 
Thirty days after surgery, part of the acellular porcine corneas 
melted[68]. It has been revealed that collagen is degraded 
rapidly by collagenase after surgery[69]. Liu et al[70] reported 
that the rough surface of the graft bed and the suture loosening 
are responsible for the melting of the amnion membrane. 
However, it has not been reported in detail. 
Preservation of corneal graft  Preservation methods and 
preservation time are related to the outcome of keratoplasty.
Glycerol preservation is a method of long-term storage of the 
cornea. Glycerol-preserved cornea lose active cells and reduce 
the sensitivity of MHC-Ⅱ antigens, and thus it is unable to 
active T cells[71]. In addition to glycerin-preserved graft, graft 
rejection rate is lower by the use of glycerol cryopreserved 
cornea compared to fresh corneal graft[72]. Furthermore, several 
studies has shown that the progress of fresh graft melting is 
slower than that of the glycerin-preserved graft, which allows 
time for healing[73-74]. 
A study by Niu et al[75] showed that the rejection time was 
related to preservation methods. The onset of rejection time for 
chamber-preserved cornea was shorter, which might be related 

to the existence of human leukocyte antigens on the cornea. 
They recommended corneal cryopreservation as an ideal 
preservation method.
Host Factors
Dry eye  The characteristics of dry eye include reduced 
tear secretion, reduced tear film stability, and increased tear 
evaporation. Patients with ocular disorders including traumatic, 
congenital eyelid defects, hyperthyroidism, trigeminal nerve 
paralysis or lagophthalmos manifest dry eye, corneal epithelial 
defect, and even corneal ulcer[11]. It was found that tear film 
break-up time (BUT) was shorter and the tear film became 
unstable after keratoplasty[76]. The possible reasons are as 
follows: 1) The corneal nerve is mechanically damaged by 
the cornea ring drill. A study by Jie et al[77] found that nerve 
regeneration was very slow after keratoplasty. There was lower 
density of nerve in the graft compared to the healthy cornea[78]. 
Furthermore, the slow recovery of corneal sensation is closely 
associated with the abnormal morphology and low density of 
regenerated nerve. Therefore, blink reflex and tear secretion 
are disturbed, and these events lead to corneal epithelial defect 
and bad healing. The epitheliums of the graft shed off, and the 
collagenase will dissolve the cornea[79]. 2) Surgery affects the 
regularity of the cornea. Surgery disturbs the mucins secretion 
of the conjunctival goblet cells, and tear film stability[76]. It 
takes time to recover the ocular surface. 3) Glucocorticoids and 
immunosuppressants change corneal collagen by suppressing 
the recovery of corneal epithelium after surgery. It aggravates 
corneal graft melting[80-81]. Several studies have proved that the 
corneal epithelial healing time is longer in patients who has 
lower Schirmer I test scores, resulting in a high risk of necrosis 
and melting of the graft[79,82]. 
Autoimmune disease  Several studies have reported that the 
intensity of keratopathy is related to the intensity and activity 
of the autoimmune disease[74]. Corneal melting is an ocular 
complication of some autoimmune diseases. And some studies 
have revealed a high rate of recurrence of corneal graft melting 
after keratoplasty. Cytokines, chemotaxis, collagenases, 
proteases, and MMPs are involved in the process of corneal 
graft melting[7,74]. In addition to autoimmune response, it is also 
related to immune-induced vaso-occlusive diseases[74]. Until 
now, its pathogenesis remains unclear[83]. 
For example, the etiology of Mooren’s ulcer (MU) is unknown, 
but it is proposed to be an autoimmune disease due to 
increased antibodies and immune components, high ratio of 
CD4+/CD8+ T cells, and decreased suppressor T cells[84]. Xie 
et al[85] reported higher level of autoantibody soluble protein in 
the corneal stroma and serum. The denatured soluble protein 
diffused to the limbus, and its antigenicity induced humoral 
immunity and cell immunity, resulting in the damage of the 
cornea and subsequent corneal graft melting[86].

Corneal graft melting
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Immune rejection  A previous study by Newman et al[52] 
reported that corneal graft rejection was related to corneal 
melting. Corneal graft rejection was mediated by T cells, which 
attacked keratocytes and led to corneal edema and corneal 
melting. Moreover, corneal edema aggravated immune-
mediated corneal graft melting.
In addition, graft versus host disease (GVHD) occurs in many 
organs that the eye is one of the most target organs[87]. Cornea, 
conjunctive, lacrimal glands, meibomian glands, lids and 
sclera are commonly involved in ocular GVHD[88]. Reduced 
mucins, and increased inflammation in the conjunctiva may 
be important factors of corneal graft melting, similar to dry 
eye[89-90]. Another contributing factor is immune response to 
host antigens. Moreover, decreased nerve density and corneal 
sensation also play a role in corneal graft melting[91]. Therefore, 
GVHD patients are prone to corneal graft melting after 
keratoplasty[79].
Drug Factors
Non-steroidal anti-inflammatory eye drops  Several 
studies have proven that non-steroidal anti-inflammatory 
drugs (NSAIDs) can cause corneal melting[92-93]. The reasons 
of NSAIDs-induced corneal graft melting are as follows: 
1) NSAIDs inhibit cyclooxygenase (COX) so that COX 
is unable to catalyze arachidonic acid to prostaglandins. 
Therefore, arachidonic acid is converted to leukotriene. 
Leukotriene is involve in the recruitment of leukocytes to the 
cornea. Degranulation of leukocytes also contributes to graft 
melting[94]. 2) NSAIDs disturb the balance of MMPs involved 
in the deposition and degeneration of ECM[95]. Increased 
expression of MMPs was observed in the cornea in NSAIDs 
group compared to the control group[96]. 3) NSAIDs decrease 
corneal sensitivity by inhibiting the neuronal ion pathway. A 
study by Lin et al[97] reported that using NSAIDs after surgery 
resulted in the destruction of corneal sensitivity. 4) NSAIDs 
have a toxic effect on the cornea[98-100]. NSAIDS can induce 
apoptosis which has been proved in animal models[95]. In vitro 
study, diclofenac sodium can decrease cell viability. Drug 
concentration and contact time are closely correlated with 
drug toxicity. Moreover, electrolyte composition, the pH and 
osmolarity, and the preservatives used in ophthalmic solutions 
affect the ocular surface[101].
Corticosteroid eye drops  Corticosteroid eye drops are 
commonly used to suppress inflammation and immune 
rejection after keratoplasty. However, they may contribute 
to corneal graft melting. The reasons are as follows: 1) 
Corticosteroid has a toxic effect on cells in a time- and 
dose-dependent manner. Due to decreased cell viability, the 
proliferation of fibroblasts and corneal re-epithelialization are 
inhibited[102]. 2) Corticosteroid can activate collagenase and 
suppress the synthesis of collagen and proteoglycan[103-104]. 

These events delay corneal healing and induce persistent 
corneal epithelial defect. 3) The above-mentioned changes 
of the ocular surface increase the risk of corneal infection. In 
severe cases, it develops to corneal ulcer, corneal graft melting, 
and perforation[105-106].
Rare case by drug abuse  Wu et al[107] reported a rare case of 
corneal graft melting as a Mooren-like ulcer due to drug abuse 
(lidocaine and glucocorticoid). Topical anesthetic decreases 
corneal sensitivity which makes patients ignore eye discomfort. 
In this situation, it may develop to keratitis, corneal necrosis, 
melting and perforation. Recent studies have reported that 
topical anesthetic may alter antigens which mediates immune 
response to attack the cornea[107-108].
DISCUSSION
Prevention As mentioned above, the pathogenesis of 
corneal graft melting is complicated. There are many risk 
factors of corneal graft melting after keratoplasty. Therefore, 
combination therapy is very important. Due to graft materials 
and preservation of corneal graft contributing to graft melting, 
proper donor graft should be emphasized to the patients. As for 
the patients with autoimmune diseases, accurate preoperative 
assessment and adaptive indication are crucial to protect the 
cornea from graft melting.
Medication
Artificial tears and trophic factors For dry eye and mild 
graft melting, patients can be treated with artificial tears and 
autologous serum tears. Autologous serum tears contain some 
trophic factors which may promote the regeneration of corneal 
epithelium, stroma and nerve[109]. In addition to their nutritional 
effect, they also show a immunosuppressive activity[110]. 
Anti-microbiological drugs Some patients with corneal 
graft melting are caused by infection. Regarding bacterial 
infection, broad-spectrum antibiotics are adopted, such as 
fluoroquinolone, cephalosporin and aminoglycoside[111]. 
Antibiotic treatment is adjusted according to the results of 
microbial detection. No study has proven the effectiveness of 
preventive antimicrobial usage[112]. 
For fungal infection and viral infection, combination of oral 
and topical therapies is more adopted than monotherapy. 
Antifungal drugs include voriconazole, itraconazole, 
amphotericin B and natamycin. Antiviral drugs include 
acyclovir, famciclovir, ganciclovir and valaciclovir[113].
Anti-inflammatory drugs  Despite the fact that corticosteroid 
eye drops and NSAIDs induce corneal graft melting, they 
are widely used to suppress inflammation after keratoplasty. 
Corticosteroid eye drops also is commonly accepted to inhibit 
corneal neovascularization. 
Immunosuppressants  Cyclosporine A and tacrolimus 
(FK506) are macrolide with a potent immunosuppressive 
activity. They suppress T cell activation and the production 
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of immune components including IL-2, TNF-α, IFN-γ[114-115]. 
Thus, the function of CTLs and Th cell is inhibited. Topical 
cyclosporine A is used for treatment of ocular GVHD, corneal 
graft rejection and dry eye[116-118]. For patients with autoimmune 
diseases, immunosuppressants should be administrated before 
and after surgery to control the primary diseases and prevent 
possible postoperative melting[119]. 
Vascular endothelial growth factor inhibitors  VEGF inhibitors 
are used for treatment of corneal neovascularization[120]. 
Bevacizumab has been used as eye drops for inhibiting graft 
rejection and corneal neovascularization in patients with 
keratoplasty[121]. Subconjunctival injection of VEGF inhibitors 
is more effective to reduce neovascularization compared to eye 
drops[122].
Matrix metalloproteinases inhibitors  MMPs are responsible 
for corneal graft melting, suggesting they can be therapeutic 
target. Low dose doxycycline has been proven to inhibit 
MMPs[123]. However, the effectiveness of doxycycline in the 
treatment of corneal graft melting remains unreported. 
TNF-α inhibitors  TNF-α plays an important role in corneal 
graft melting. Topical infliximab, a TNF-α inhibitor, may 
protect the cornea from further melting[124].
Keratoplasty  If corneal graft melting cannot be managed 
with medical treatments, artificial cornea exchange or 
therapeutic keratoplasty will be required[125]. Due to the special 
characteristics of the herpes simplex virus and fungi, the 
lesions, hypopyon and the fibrous exudative membrane must 
be completely removed to prevent recurrence of infection[2]. 
Other therapies  For the patients with poor corneal healing, 
amniotic membrane transplantation may be an effective 
method to promote corneal epithelial healing. Lacrimal 
punctal occlusion and bandage contact lens are also effective 
to improvement in sign and symptoms. They prolong the 
retention of tear on the ocular surface, and thereby reduce 
the loss of the corneal epithelium[126]. The treatments, such 
as tarsorrhaphy, amniotic membrane covering, autogenous 
conjunctival flap covering, and corneal limbal stem cell 
autograft transplantation, can be considered in patients with 
chemical injury[6,127].
Gene therapy  In recent years, gene therapy has become an 
innovative method. Gene therapy can ensure the accurate 
localization of DNA and the sustained expression of the gene 
by integrating DNA into the target cells. Avoiding immune 
response and reducing pathogenicity may come true by 
transporting the carrier to the donor grafts[128]. 
Prognosis  More than half of patients achieved corneal 
epithelialization by medication, bandage contact lens, amniotic 
membrane covering, autogenous conjunctival flap covering 
and tarsorrhaphy[6,129]. Some severe patients needed repeat 
keratoplasty[130]. In addition, half of patients with KPro-

related melting accepted artificial corneal exchange[131-133]. A 
few patients experienced endophthalmitis, and ended up in an 
enucleation[2,6]. 
In conclusion, the pathogenesis of corneal graft melting is 
complicated, and many risk factors are closely related to 
corneal graft melting. Analysis of pathogenesis and risk factors 
of corneal graft melting can facilitate the development of 
targeted therapies to better guide clinical practice.
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