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ABSTRACT

Keywords:
Chemical burns; Limbal stem Our objective was to evaluate and describe the techniques and outcomes of limbal stem cell
cell; Cornea transplantation in patients with limbal stem cell deficiency after chemical burn of the ocular surface.
D it We performed this literature review using the PubMed® (MEDLINE), Cochrane and Embase (Elsevier)

escritores:

databases. Of the 313 studies found, 276 were removed as duplicates and ineligible based on the
inclusion and exclusion criteria; 17 articles remained after full reading, classified according to the criteria
of interest, and 1 article was included manually as it was essential for this study. After careful analysis
of the literature, we identified that conjunctival limbal autograft has a higher success rate and fewer

Received on: complications than conjunctival limbal allograft. Allogeneic grafts require immunosuppressive therapy;
February 11, 2025 and autologous cultivated limbal epithelial transplantation, although being considered the standard
of care for unilateral limbal stem cell deficiency, has the disadvantage of high financial cost. Chemical
injuries were once considered an irreversible cause of blindness. There is no single treatment for all
possible burns, but with all the evolution, there are several possible reversal techniques. Each case must
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INTRODUCTION

Acute ocular burns are ophthalmic emergencies requir-
ing immediate intensive intervention. The incidence in
developing countries is reported as 1.25 to 4.4%. Visual
recovery and ocular surface healing depend on the ex-
tent of the initial damage and the physical properties
of the causative agent. If not adequately treated in the
acute bilateral phase, chronic sequelae such as limbal
stem cell deficiency (LSCD), corneal scarring, and glau-
coma may develop.™

The classification of chemical ocular burns is based
on the extent of limbus, conjunctiva, and cornea in-
volvement. Ocular burns generally occur at home or in
the workplace, with the former being mostly mild and
the latter often more severe. Preventing further damage
through copious and prolonged eye irrigation, after veri-
fying the pH of both eyes, along with exploration and re-
moval of all particles, is essential. Intraocular pressure is
often overlooked and should be assessed and controlled.
Management typically requires a multidisciplinary ap-
proach.?

The corneal limbus containsa population of stem cells
thatis essential for maintaining and regenerating the cor-
neal epithelium. Limbal stem cell deficiency, caused by
either hereditary or acquired disruption of this stem cell
niche, results in poor corneal epithelialization, epithelial
defects, secondary corneal vascularization, stromal scar-
ring, and /or conjunctivalization of the cornea.®

With more severe injuries, complete loss of the corne-
al and limbal epithelium occurs. This is associated with
partial or “total” loss of the conjunctival epithelium. In
cases with complete loss of the corneal and limbal epithe-
lium but with some surviving conjunctival epithelium,
the conjunctival epithelium migrates to cover the lim-
bus and cornea. The conjunctival epithelium that grows
over the cornea, whether with sectoral or total limbus in-
volvement, brings blood vessels, lymphatics, and fibrous
tissue, covering the cornea with a fibrovascular pannus
of varying thickness. Involvement of the limbal stroma,
in the form of damage, loss of epithelial stem cells, and
limbal ischemia, is a crucial factor in assessing and pre-
dicting corneal epithelial regeneration. Limbal ischemia
presents as whitish or pale limbus areas, limbal edema,
necrotic tissue, hemorrhage, and blood columns. These
changes may obscure pallor and cause underestimation
ofischemia.®

Two prognostic classifications assess chemical oc-
ular injury: the Roper-Hall (modified Ballen’s) and the
Dua classification.” The Roper-Hall classification was

introduced in 1965 to facilitate COI grading and progno-
sis based on the extent of limbal ischemia and corneal
opacity. In the Dua classification,? the extent of limbal
involvement is determined using fluorescein staining
and/or limbal ischemia and is recorded in terms of the
number of “clock hours” of affected limbus, which serves
as a more objective measure. The surviving conjunctival
epithelium provides vital coverage for the cornea, based
on the principle that any coverage is better than none.
Therefore, recording the extent of conjunctival involve-
ment is essential in any grading system. Regarding the
ocular surface, there are five main sequelae: dry eye,
conjunctival adhesions/symblepharon, non-healing ep-
ithelial defects and/or neurotrophic keratopathy, LSCD,
and corneal scarring, decompensation, thinning, melt-
ing, and perforation. Rapid visual recovery occurs when
the corneal epithelium derived from surviving limbal
cells covers the visual axis.?

Treatment depends on injury extent and central cor-
neal involvement. Many patients with partial LSCD with
central corneal preservation can be treated conservative-
ly, using lubrication and autologous serum eye drops,
while partial surgical management may be considered in
cases with central corneal involvement. Limbal stem cell
transplantation (LSCT) may be considered for patients
with more extensive corneal conjunctivalization. It is not
recommended during active inflammation and should be
postponed until ocular surface inflammation has subsid-
ed or is well controlled with medication. Additionally, all
eyelid abnormalities should be addressed before consid-
ering LSCT.¥

The treatment of LSCD has evolved significantly
through innovative pharmacological strategies, surgical
techniques, bioengineering, and cellular therapy. This
work will address some techniques for LSCT in patients
with LSCD due to chemical ocular burns from the follow-
ing sources: allogeneic, autologous, and ex vivo cultured.

METHODS

A literature review was conducted on LSCT in patients
with ocular burns using the PubMed® (MedLine),
Cochrane, and Embase (Elsevier) databases. This study
was guided by the question “What are the main tech-
niques of LSCT used in patients with chemical burns to
the ocular surface?” Based on this, we defined Boolean
descriptors and a search strategy with the following
terms: (Transplant AND “Limbal Stem Cell”) OR “limbal
stem cell transplant” AND trauma AND (“chemical” OR
“chemical Injury”).
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Figure 1. PRISMA 2020 flow diagram of studies included by
database (2024).

For this study, we included randomized and obser-
vational studies, without restrictions on time or lan-
guage. Inclusion criteria were population: patients with
chemical burns; intervention: patients undergoing LSCT;

Table 1. Baseline characteristics of included studies
Study Study type Study Characteristics
Kate et al.”
Dua et al.? Literature review
Ballios et al.?® Systematic review
Baradaran Rafii etal.¥  Systematic review
Basu et al.”
Basu et al.® Case series
Borroni et al.?? Literature review
Campbell et al.® RCT
Deng et al.” Literature review

Korkmaz et al.®

Le etal." Meta-analysis
Ramirez et al.(12) Case series
Sangwan et al.(3) Case series To describe the SLET technique

Sangwan et al. ¥
Shanbhag et al.
Shanbhag et al.

Vazirani et al. "

Systematic review
Systematic review
Case series

Soma et al.®

outcomes as fully epithelialized and avascular corneal
surface, improvement in corneal transparency, improve-
ment in visual acuity, and stability of the corneal surface.
Exclusion criteria were studies that did not meet the in-
clusion criteria, studies without relevant outcomes, case
reports, animal studies, paid studies, and editorials, let-
ters, and conference proceedings without sufficient data.

RESULTS

We identified 313 studies across the databases, with 179
from PubMed®, 85 from Cochrane, and 49 from Embase.
Of these, 276 were removed as duplicates or deemed in-
eligible based on the inclusion and exclusion criteria,
leaving 37 articles for full-text review, of which 20 were
excluded according to relevance criteria. Consequently, 17
studies were included in this review 7, as detailed in fig-
ure 1. Finally, 1 article was manually included due to their
critical importance to the study results. The characteris-
tics of each selected study are described in table 1.

General approach - limbal

stem cell transplantation

Corneal blindness following ocular burns was once con-
sidered incurable, as it had a very poor prognosis for cor-
neal transplantation. The subsequent discovery of epithe-
lial stem cellsin the limbalregion of the eye demonstrated
that ocular blindness was a manifestation of limbal dys-
function and could potentially be reversed by LSCT."

In cases of LSCD, optimizing the ocular surface by ad-
dressing all associated comorbidities is essential prior to
surgical interventions, regardless of the specific surgical
strategy considered. The main objectives are to provide

Observational study  To compare the demographic and clinical profile of acute ocular burns in children and adults
To explain the pathophysiology, assessment, and management of ocular chemical injuries
To evaluate the benefits and adverse effects of systemic immunosuppression used in TCTL
To classify current and future therapies for ocular chemical injuries

Observational study  To report the clinical outcomes of SLET in recurrent unilateral DCTL eyes due to CLET failure
To describe the long-term clinical outcomes of SLET

To review on the current approach and future directions of SLET

To demonstrate the feasibility and safety of bilateral CLET-al

Global consensus on the treatment of DCTL for autologous and allogeneic transplants
Observational study ~ To evaluate the success of TCTL in DCTL caused by chemical injury

To evaluate the outcomes of CLAU, CLAL, CLET-AU, and CLET-AL techniques

To evaluate the outcomes of CLET in treating ocular surface failure due to LSCD

Observational study ~ To evaluate the efficacy of xeno-free autologous cell-based treatment for LSCD deficiency

To evaluate the outcomes of different autologous TCTL techniques

To evaluate the keratolimbal allograft technique for DCTL following severe corneal chemical injury

To report the outcomes of CLET-au using the affected part of the healthy eye or the contralateral eye in patients with unilateral partial LSCD

Observational study  To describe a new human iPSC-based transplant surgery to reconstruct the eyes of patients with vision loss owing to an LSCD

LSCT: ex vivo cultivated autologous limbal transplantation; SLET: simple limbal epithelial transplantation; CLET: cultivated limbal epithelial transplantation; CLAU: conjunctival limbal autograft; CLAL: conjunctival limbal allograft;

CLET-au: autologous cultivated limbal epithelial transplantation; CLET-al: allogeneic cultivated limbal epithelial transplantation; iPSC: induced pluripotent stem cells; LSCD: limbal stem-cell deficiency; RCT: Randomized clinical trial
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the best possible ocular surface environment for the graft
and long-term survival of the transplanted stem cells, en-
hance the survival of any remaining stem cells in cases
of partial LSCD, and simultaneously improve health and
symptoms. Additionally, the goal is to improve the phe-
notype and integrity of the damaged or diseased corne-
al epithelium and, subsequently, to enhance the corneal
barrier function.

The choice of surgical treatment and therapy depends
on the stage of LSCD and its laterality. For eyes with signifi-
cantly compromised vision and severe LSCD, surgical treat-
ment is often necessary to stabilize the ocular surface and
improve visual function. The surgical technique employed
will depend on the patient’s injury and may involve using
healthy limbal stem cells from the unaffected eye (autolo-
gous transplantation) or donor stem cells (allogeneic trans-
plantation), depending on whether the injury is unilateral
or bilateral. Over recent decades, surgical techniques have
evolved from direct limbal transplantation to ex vivo cul-
tured limbal epithelial cell transplantation, which is safer
for the donor eye, as it requires less tissue.™

Cultivated limbal epithelial transplantation
Cultivated limbal epithelial transplantation (CLET) recon-
structs the corneal epithelium by culturing donor limbal
tissue in vitro to allow stem cell proliferation. These cells
can be sourced either autologously (CLET-au) or allogene-
ically (CLET-al)." Cultivated limbal epithelial transplanta-
tionisasuitable alternative in cases of total unilateral LSCD
or in cases of bilateral involvement where one eye is more
severely affected. The surgical success rate of CLET may
be associated with a longer interval between the chemical
injury and surgery, as inflammation tends to regress over
time, thereby promoting graft survival.®

Currently, CLET is accepted as the standard treat-
ment for LSCD and is routinely practiced. Repeatability is
a major advantage of CLET, as well as the small amount
of tissue required, which reduces the risk of LSCD in the
donor eye in unilateral cases, whether autologous or allo-
geneic.t? However, the primary disadvantage is the high
financial cost, which limits its accessibility in developing
countries, and the risk of rejection despite systemic im-
munosuppression.”° Treatment must be individualized
for each patient, considering the etiology and severity of
the disease at presentation.

Most recently, scientific literature presented a new
study that describes a new human iPSC-based transplant
surgery to reconstruct the eyes of patients with vision loss
owing to an LSCD. Induced pluripotent stem cells (iPSCs)

were studied in four patients with LSCD, despite the lim-
itations, such as the low number of participants, the pro-
cedure was successful and well-tolerated two years post-
operatively."® The procedure grafting iPSC-derived corneal
epithelial cell sheets (iCEPs) onto the ocular surface after
the removal of fibrotic tissue that envelops the ocular sur-
face, found no safety issues (clinical immunological rejec-
tion or tumor formation) throughout the whole follow-up
observational period in any of the patients. At the end of
the follow-up period, all four eyes also showed positive re-
sults clinically, with an improvement in the clinical stage
of the disease, better visual acuity, and diminished cornel
opacification. The results were achieved without the use
of human leukocyte antigen (HLA) matching or immuno-
suppressive agents, except for corticosteroids. This could
be explained by a relatively low expression of HLA class I
and II, and an absence of immunocompetent cells, such as
Langerhans cell, from iCEPs."

Autologous limbal stem cell transplants

Conjunctival limbal autograft

From 1989 to 2006, conjunctival limbal autograft (CLAU)
was the most performed procedure for severe unilateral
LSCD. Studies indicate that 35% to 88% of eyes under-
going CLAU showed improvement in the ocular surface
and visual acuity.® The long-term success of autologous
transplantation is attributed to the absence of immuno-
logical rejection. However, the limitation of this approach
is that it requires the removal of 40% to 50% of the donor
limbus, posing a small risk of iatrogenic damage to the
healthy eye.+7)

The CLAU procedure uses healthy eye tissue and is
highly effective for unilateral LSCD, achieving regression
of the corneal neovascularization and restoring vision
80% to 90% of cases."

To reduce the potential risk of iatrogenic LSCD and
trauma to the healthy donor eye, autologous ex vivo-cul-
tivated LSCT has been employed. The main advantages of
ex vivo-cultivated autologous stem cells are the minimal
donor tissue required. However, the downside is that it
necessitates a qualified laboratory to culture them, thus
raising the costs."

For severe unilateral LSCD, autologous transplanta-
tion should be considered the first-line surgical option, as
itl23591417) offers better long-term graft survival and avoids
risks associated with systemic immunosuppression re-
quired in allogeneic transplants and the vision-threaten-
ing complications. In cases where ocular surface stem cell

Rev Bras Oftalmol. 2026;85:e0005.
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transplantation fails, the cornea may become conjuncti-
valized and scarred, and failure of a keratoprosthesis due
to complications such as endophthalmitis may result in
loss of the eye. Consequently, if the unaffected contralat-
eral eye has good visual acuity, allogeneic transplantation
and keratoprosthesis use can be avoided. !

Simple limbal epithelial transplantation

Simple limbal epithelial transplantation (SLET) was first
described in 2012 by Sangwan et al." when treating total
unilateral LSCD, particularly when induced by chemical
burns.® In this approach, a small biopsy (equivalent to 1
clock hour) of limbal tissue is excised from the healthy
contralateral donor eye and dissected into multiple piec-
es. An amniotic membrane (AM) is secured with fibrin
glue onto the diseased eye after pannus removal and
conjunctivalization of the corneal surface. The limbal
biopsy fragments are placed on the AM and secured with
fibrin glue, followed by a contact lens to dress the ocular
surface. 7

The AM is crucial for successful SLET, providing nec-
essary growth factors and being safe and effective in re-
storing partial LSCD, playing a critical role in preserving
limbal epithelial stem cells. Early intervention with AM
can prevent partial or total LSCD, whether using autolo-
gous or allogeneic techniques."”!

The SLET technique requires minimal donor tissue,
avoids lab support, and reduces iatrogenic LSCD risk,
making it a simpler alternative to CLET.** Furthermore,
since it is performed in a single stage, ex vivo expansion
of stem cells is not required, making it a more cost-effec-
tive and accessible method, providing economic advan-
tages over other techniques."

Allogeneic limbal stem cell transplantation
If the contralateral eye is not a suitable donor or if the
patient prefers to avoid surgery on the healthy eye, al-
logeneic LSCT may be considered. Allogeneic LSCT is
performed in patients with severe bilateral LSCD, where
sufficient functional cells need to be restored. Allogeneic
LSCT sources for patients with LSCD require tissue from a
donor who may be compatible, partially compatible from
living relatives, or unrelated cadaveric donors.
Compatibility may be based on blood type and /or hu-
man leukocyte antigen (HLA). However, this hypothesis
remains unproven, but it is based on findings that HLA
and blood-type matching in other solid organ transplants
improve graft survival. It is hypothesized that blood type
and HLA-compatible LSCT grafts might also yield better

long-term outcomes and lower the risk of ocular compli-
cations than incompatible LSCT grafts."

Allogeneic LSCT is limited by the amount of tissue
that can be harvested from the donor and by the risk of
graft rejection, which is the primary cause of failure in
allogeneic LSCT, requiring adequate immunosuppres-
sive therapy to improve long-term survival. Cadaveric al-
lografts offer the advantage of providing a complete lim-
bal tissue for transplantation, thereby providing a larger
quantity of stem cells capable of restoring the barrier
function of the entire limbus. However, the probability of
finding an HLA-compatible cadaveric donor is low, and
the quality of donor tissue is unknown.

After allogeneic transplantation, systemic immuno-
suppression is necessary to prevent immune rejection,
observed up to 8 years post-surgery. In many successful
cases, no donor DNA is detected in the recipient epithe-
lium, suggesting cessation of immunosuppression. Due
to severe ocular complications, keratoprostheses are an
alternative to allogeneic LSCT for severe/total bilateral
LSCD, as is transplantation of cultivated oral mucosal
epithelium.®

Systemic immunosuppressive therapy generally in-
cludes one or more of the following drugs: corticosteroids
(short-term), tacrolimus or cyclosporine, mycophenolate
mofetil, or azathioprine.*** Analysis of studies by Le et
al. ™ shows that patients on a 3-drug regimen had a high-
er successrate (81.2%; 95% of confidence interval [95%CI]
65.0%-91.0%) than those on fewer immunosuppressants
(odds ratio [OR] 3.844; 1.6-9.1; p = 0.002). However, the
number and dose of medications were not associated
with the improvement rate; only prolonged use correlat-
ed with higher success rates and improvement. Neither
the dosage nor the duration of systemic corticosteroid
therapy was associated with clinical outcomes.™

Conjunctival limbal allograft and

keratolimbal allograft

The living-related conjunctival limbal allograft (lr-CLAL)
and keratolimbal allograft (KLAL) are surgical alterna-
tives for patients with bilateral LSCD. The Ir-CLAL method
offers benefits due to fresh tissue and strong genetic sim-
ilarity, as it is sourced from a first-degree relative donor
with compatibility. In contrast, KLAL uses cadaveric do-
nor tissue, is more accessible, and offers more stem cells
due to the possibility of using more tissue for grafting."
There are various surgical options for bilateral LSCD, one
of which is the Cincinnati procedure, which combines Ir-
CLAL with KLAL.W

Rev Bras Oftalmol. 2026;85:e0005.
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Statistical data analysis

Several criteria have been described to evaluate surgical
success in LSCT for LSCD. Some authors base success on
anatomical improvements of the ocular surface, while
others focus on functional improvement (such as visual
acuity) and patient-reported symptoms.®!

Conjunctival limbal autograft versus simple

limbal epithelial transplantation versus

cultivated limbal epithelial transplantation

In a robust systematic review comparing the primary
and secondary measures of these autologous procedures,
with an average postoperative follow-up of 1.5 years
(¥1-7.6 years), 68.9% (690/1002, 95% CI 65.9%—71.7%)
maintained a stable, epithelialized, avascular cornea, and
60.8% (459/755, 95% Cl 57.2%-64.3%) of eyes improved
by two lines in best-corrected visual acuity. Statistically,
in terms of anatomical success (p=0.0048) and function-
al success (p<0.0001), SLET and CLAU showed almost
identical anatomical success rates; however, functional
success rates were slightly higher with CLAU, which was
statistically significant (p=0.27). Both methods showed
significantly better results compared to CLET.

Conjunctival limbal autograft versus conjunctival
limbal allograft versus autologous cultivated
limbal epithelial transplantation and allogeneic
cultivated limbal epithelial transplantation
A meta-analysis™ of 40 studies analyzed 2,202 eyes,
with the number of eyes undergoing CLAU, CLAL, CLET-
au, and CLET-al being 505, 742, 771, and 184, respective-
ly. The overall success rate of all LSCT techniques was
67.4% (95%CI 62.1%-72.3%). Overall ocular surface im-
provement was achieved in 74.5% of all eyes, 85.7% af-
ter CLAU (95%CI 79.5%-90.3%), 84.7% after CLET-au
(95% CI 77.2%-90.0%), 57.8% after CLAL (95%CI 49.0%-
66.1%), and 63.2% after CLET-al (95%CI 49.3%-75.2%).
CLAU showed a higher rate of improvement in visual acu-
ity (76%) compared to other procedures (CLAL = 52.3%;
CLET-au = 56.4%; CLET-al = 43.3%,; p < 0.001 for all).
Regarding the type of chemical agent, degree of chemi-
cal injury, and preoperative stage of LSCD, differences among
the three groups were statistically insignificant; however, the
time interval between injury and limbal transplantation was
significantly longer in the group that underwent CLET.®

DISCUSSION

The management of chemical burns depends on the time
elapsed since the injury. Treatment requires medical and

Rev Bras Oftalmol. 2026;85:e0005.

surgical interventions that correlate with the extent of
damage for optimal visual rehabilitation. Surgical treat-
ment may be necessary to promote ocular surface healing
and restore stability, corneal clarity, and visual acuity.

Limbal stem cell transplantation has proven effective
in treating LSCD. Patients with unilateral deficiency can
obtain limbal stem cells from the contralateral healthy
eye, referred to as autologous transplantation, which
demonstrates excellent results. Alternatively, if the pa-
tient wishes to avoid surgery on the healthy eye, they can
receive heterologous LSCT from compatible HLA-related
living donors or cadavers. For severe bilateral LSCD,
only heterologous limbal tissue can be used, performed
through allogeneic transplantation, with tissue obtained
from HLA-compatible living or cadaveric donors.

Along these lines, further analysis supports the evi-
dence that the procedure grafting iPSC-derived corneal
epithelial cell sheets (iCEPs) in patients with LSCD may be
a good option, given that the study reported positive out-
comes and measures of efficacy showed in all treated eyes
that the disease stage had improved, corrected distance
visual acuity was enhanced, and corneal opacification
had diminished. Furthermore, somewhat unexpectedly,
human iPSC-derived corneal cell sheets showed no im-
mune rejection at mid-term evaluations."®

Precise assessment of LSCD is critical for choosing ap-
propriate treatment, and accurately determining the stage
of the injury is crucial for evaluating surgical success. The
DUA" classification system for assessing chemical ocular
injury severity can predict visual prognosis; however, there
was no consensus on a definitive LSCD scale until 2019,
when a new severity assessment system for LSCD was estab-
lished by the Limbal Stem Cell Working Group.®

Our review suggests that the main disadvantages of
CLAU are its lack of repeatability and the risk of LSCD in
the contralateral healthy eye, whereas CLET has risks relat-
ed to rejection, the need for systemic immunosuppressive
therapy, and high costs for establishing and maintaining a
stem cell culture laboratory. On the other hand, CLET is still
relatively new and promising, with high success rates and
repeatability as its most important advantage.

FINAL CONSIDERATIONS

Chemical injuries can have devastating consequences
for the ocular surface and surrounding periocular struc-
tures. Most patients with mild, moderate, and even severe
chemical injuries, although with an unfavorable progno-
sis, can achieve a stable ocular surface and functional vi-
sual acuity with current management strategies.
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Findings from this study suggest that LSCT improves and
stabilizes the corneal surface with a low rate of severe ocular
complications. CLAU may have a higher success rate and
fewer complications than CLAL; however, each case should
be individually evaluated to establish appropriate treatment
based on injury criteria and ocular surface involvement.
Additionally, CLET-au is considered the standard treatment
for unilateral LSCD but is limited by its high financial cost.

Currently, there is no single treatment for all types of
ocular burns. The best therapeutic approach is case-de-
pendent, based on the nature of the offending agent,
extent and severity of damage, the patient’s healing re-
sponse, and available resources. Accurate determination
of LSCD stage is essential for evaluating surgical success.
The most important factors associated with higher surgi-
cal success rates were the type of surgery and the interval
between injury and surgery.

LIMITATIONS AND PROPOSING FUTURE
RESEARCH DIRECTIONS
Despite the advancement of techniques in recent years
across various LSCT modalities, limitations in comparing
outcomes remain due to the lack of standardized criteria
for assessing LSCD. While several criteria are considered
inevaluating successacross studies, the main goal of LSCT
is to mitigate the severity of LSCD. The Limbal Stem Cell
Working Group established a staging system to facilitate
accurate assessment of surgical success, diagnosis, LSCD
staging, and determination of appropriate treatment.
Our findings support the preference for autologous
over allogeneic LSCT, but also highlights the limitation
and need for further randomized clinical trials using
standardized efficacy measures to determine whether
one approach is superior. Finally, there is a notable lack
of data in the literature concerning LSCT in relation to
corneal transplantation, which would be extremely bene-
ficial as it is an effective procedure for the anatomical and
visual rehabilitation of eyes with total LSCD.
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