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ABSTRACT Objective: To identify prognostic factors influencing the
anatomical and functional outcomes of patients undergoing combined
penetrating keratoplasty (PKP) and pars plana vitrectomy (PPV) with
Eckardt temporary keratoprosthesis (TKP). Material and Methods:
The study is a retrospective review of cases between 2015 and 2021 at
the Istanbul University, Department of Ophthalmology, where combined
PPV and PKP surgeries were performed using Eckardt TKP. Demo-
graphic data, etiologies, preoperative and postoperative ophthalmologic
examination findings, as well as postoperative complications of the pa-
tients, were recorded. Corneal graft survival rates and preoperative fac-
tors that could affect survival, along with surgical methods, were
analyzed. Results: In the study, 18 eyes were analyzed. The mean age
of the cases was 42.4 years, and the average follow-up period was 26.9
months. Preoperatively, endophthalmitis was detected in 9 eyes (50%),
retinal detachment in 8 eyes (44.4%), and choroidal detachment in one
eye (9%). The total corneal allograft survival rate was 22.2%. The mean
survival time of the grafts was 12.2 months, showing a significantly de-
creased corneal graft survival rate in the presence of endophthalmitis
(p=0.029). Conclusion: The use of temporary keratoprostheses can con-
tribute to anatomical and functional success in patients undergoing com-
bined PKP and PPV. It has been observed that the presence of intense
inflammation, such as endophthalmitis, adversely affects corneal graft
survival. It is crucial for patients to be carefully monitored for signs of
corneal graft rejection and graft failure during postoperative follow-ups.

Keywords: Cornea transplantation; endophthalmitis;
keratoplasty; vitrectomy

OZET Amag: Bu calismanin amaci, Eckardt gegici keratoprotezi (KP)
ile kombine penetran keratoplasti (PKP) ve pars plana vitrektomi (PPV)
yapilan hastalarm, anatomik ve fonksiyonel sonuglarmi etkileyen prog-
nostik faktorleri saptayabilmektir. Gere¢ ve Yontemler: istanbul Tip
Fakiiltesi G6z Hastaliklar1 Ana Bilim Dalinda 2015-2021 yillar1 ara-
sinda Eckardt gegici KP kullanilarak, kombine PPV ve PKP cerrahisi
yapilan vakalarin dosyalar1 retrospektif olarak incelendi. Hastalarin de-
mografik bilgileri, etiyolojileri, ameliyat dncesi ve sonrasi oftalmolo-
jik muayene bulgular ile postoperatif komplikasyonlar1 kaydedildi.
Korneal greftlerin sagkalim oranlar1 ve sagkalimi etkileyebilecek preo-
peratif faktorler ile cerrahi metodlar incelendi. Bulgular: Caligmaya
18 goz dahil edildi. Vakalarin yas ortalamasi 42,4 yil, takip siiresi or-
talamasi ise 26,9 aydi. Gozlerin 9’unda (%50) endoftalmi, 8inde
(%44,4) retina dekolmani ve birinde (%9) koroidal dekolman saptandi.
Total korneal allogreft sagkalim oran1 %22,2 idi. Greft ortalama sag-
kalimi 12,2 aydi, endoftalmi varliginda korneal greftlerin sagkalim
orani dnemli dl¢iide azalmistir (p=0,029). Sonug: Gegici keratoprotez
kullanimi, kombine PKP ve PPV nin gerceklestirildigi hastalarda ana-
tomik ve fonksiyonel basariy1 saglayabilmektedir. Endoftalmi gibi
yogun inflamasyon varliginin, korneal greft sagkalimi olumsuz yonde
etkiledigi goriilmiistiir. Hastalarin, postoperatif kontroller sirasinda,
kornea greft red belirtileri ve greft yetersizligi agisindan, dikkatli takip
edilmesi son derece onemlidir.

Anahtar Kelimeler: Kornea nakli; endoftalmi;
keratoplasti; vitrektomi
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In cases involving both corneal and vitreoreti-
nal pathologies, the need often arises for combined
penetrating keratoplasty (PKP) and vitreoretinal
surgery. While open-sky vitrectomy remains an op-
tion for anterior and posterior segment pathologies,
it is not frequently the first choice due to the poten-
tial complications associated with hypotonia. En-
doscopic pars plana vitrectomy (PPV) is a viable
alternative, but not all medical centers have access to
endoscopic surgical facilities. Another effective so-
lution for maintaining globe integrity and facilitating
retina visualization during PPV is the temporary ker-
atoprosthesis (TKP).!

The TKP acts as a bridge between anterior and
posterior segment procedures and poses fewer risks
than open-sky vitrectomy. It is typically inserted at
the outset of surgery to facilitate posterior segment
procedures, after which the TKP is removed, and
PKP is performed. In today’s medical field, there are
various permanent keratoprostheses with different de-
signs available. The fundamental concept of kerato-
prostheses was first introduced back in 1981 by
Landers et al.” In 1987, Eckardt advanced the evolu-
tion by introducing his own design, featuring a wider
optical zone and a shorter vertical length. This inno-
vation resulted in an improved retinal view, even ex-
tending into the pars plana region.’ Building on
Landers’ pioneering work, a refined design emerged
in 1993, known as the wide-field keratoprosthesis.*
Nowadays, there are many permanent keratoprosthe-
sis with different designs. Boston Type 1 and 2,
osteo-odonto KPro and AlphaCor are the most com-
mon forms.’

In the present day, the utilization of TKP in com-
bined surgical procedures is on the rise. These situa-
tions demand prompt treatment to prevent vision loss
and preserve ocular health. TKP serves as a valuable
tool in addressing these conditions. In cases necessi-
tating combined surgery, the primary objective is to
minimize the occurrence of phthisis and enucleation,
with the secondary goal being functional success.
Prior studies have demonstrated variability in
anatomical and functional outcomes. Significant dis-
parities, particularly in terms of corneal graft sur-
vival, functional success, and complication rates,
have been observed.®® As each patient and case is
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unique, treatment options should be tailored to the
patient’s specific condition. In light of these consid-
erations, this study examines the clinical characteris-
tics and outcomes of patients who underwent
combined PKP and PPV with the use of the Eckardt
TKP.

I MATERIAL AND METHODS

In this study, we conducted a retrospective analysis of
patient records from Istanbul University, Istanbul
Faculty of Medicine, Department of Ophthalmology,
from 2015 to 2021. The Institutional Ethics Commit-
tee of Istanbul University Faculty of Medicine ap-
proved the study protocol (November 5, 2021; no:
560557), and the study was conducted following the
principles of the Declaration of Helsinki. Due to the
retrospective design of the study, all patient informa-
tion was de-identified and patient consent was not re-
quired.

Our study included patients with corneal pathol-
ogy who required vitreoretinal surgery, specifically
combined TKP, PPV, and PKP. We collected demo-
graphic information on the patients, their follow-up
periods, preoperative and postoperative ophthalmo-
logical examination findings, as well as any postop-
erative complications. All patients were followed up
for a minimum of 6 months.

Our primary outcome measures included the eti-
ology of the initial pathologies, functional success,
clarity of the corneal graft, and retinal attachment as
indicators of anatomical success. For statistical anal-
ysis, we converted Snellen scale results to the loga-
rithm of the minimum angle of resolution (LogMAR)
scale. Hand motion and light perception were as-
signed values of 2.6 and 2.9 LogMAR, respectively.
Functional success was defined as an improvement
in best-corrected visual acuity (BCVA) compared to
the baseline, while graft failure was defined as the de-
velopment of corneal edema and an irreversible loss
of corneal transparency.

Surgical procedures were conducted under gen-
eral anesthesia by experienced surgeons, with TKP
and PKP performed by E.A., and PPV performed by
N.K/Z.C. In all cases, a 7.0 mm corneal button was
removed using a trephine. We sutured a @ 7 mm di-
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ameter, 2.8 mm depth Eckardt KP (Dutch Oph-
thalmic Research Center, D.O.R.C., Zuidland, the
Netherlands) with 10/0 nylon sutures. Anterior seg-
ment procedures, such as intraocular lens (IOL) re-
moval, pars plana lensectomy, scleral fixation IOL
implantation, pupilloplasty, and synechiolysis, were
performed as needed. Subsequently, vitrectomy tro-
cars and an endoillumination probe were introduced
through pars plana sclerotomies, and a standard 3-
port 23-G PPV surgery was performed. This included
core vitrectomy, vitreous base cleaning, and fi-
brovascular membrane removal. Perfluorocarbon lig-
uids were used to secure retinal attachment, and
endolaser photocoagulation was applied. After ex-
amining the peripheral retina with scleral depression,
the keratoprosthesis was removed, and a 7.5 mm
corneal graft was sutured separately to the recipient
bed using 10/0 nylon sutures. When necessary, per-
fluoropropane (C3F8), sulfur hexafluoride (SF6), or
silicone oil was injected into the vitreous cavity.

STATISTICAL ANALYSIS

Statistical analysis was performed using the SPSS
software version 22 (SPSS Inc., Chicago, IL, USA).
The Shapiro-Wilk test was used to assess data distri-
bution. Descriptive statistics were presented as
mean+tstandard deviation. Categorical variables were
expressed as numbers and percentages. Between-
group comparisons were conducted using the Mann-
Whitney test and Fisher’s exact test. We estimated
graft survival times with 95% confidence intervals
using the Kaplan-Meier test. A significance level of
p<0.05 was considered statistically significant.

I RESULTS

A total of 18 eyes from 18 patients were included in
this study. There were 11 (61.1%) male, and 7
(38.9%) female. The average age was 42.4+13.6
years, and the mean follow-up period after the
surgery was 26.9+12.8 months. Five eyes were apha-
kic and 5 eyes were pseudophakic, at initial exami-
nation. Patient characteristics and outcomes are
summarized in Table 1.

Regarding the etiology of the combined PKP
and PPV surgery using Eckardt TKP, keratitis
(33.3%) was the most common initiating factor, fol-

104

lowed by open globe injuries (27.7%). When exam-
ining the diagnoses of vitreoretinal diseases, endoph-
thalmitis was identified in nine eyes (50%), retinal
detachment in eight eyes (44.4%), and the co-occur-
rence of choroidal detachment and retinal detachment
in one eye (5.6%). All eyes exhibited significant
corneal opacification, which hindered the adequate
visualization of the posterior segment. The etiology
of corneal opacification included bullous keratopa-
thy in 6 eyes (33.3%), keratitis in 6 eyes (33.3%),
traumatic scarring due to perforation in 5 eyes
(27.8%), and one eye with corneal leukoma resulting
from congenital cataract and multiple ocular surgeries
(5.6%).

In addition to the TKP, PPV, and PKP opera-
tions, additional anterior segment reconstructions
were necessary in 17 eyes, including peripheral ante-
rior synechiolysis/extraction of membranes (8), pars
plana lensectomy (6), [OL removal (5), peripheral iri-
dectomy (3), pupilloplasty (1), hyphema washout (1),
and scleral-fixated IOL implantation (2). Glaucoma
was detected in 3 eyes at presentation (patient no 3,
10, and 14).

After combined surgery and the end of the fol-
low-ups period, 16 eyes (88.9%) were aphakic, and 2
eyes (11.1%) were pseudophakic. Silicone oil was
used as an endotamponade in 9 eyes (50%), C3F8 in
5 eyes (27.8%), and SF6 in one eye (5.6%). Among
16 aphakic patients, silicone oil was used in 7 cases
(patient no 3, 6, 10, 12, 13, 16, and 18). All eyes had
retinas that were successfully attached at the last fol-
low-up. In cases where fundus examination was hin-
dered by corneal pathology, we used ultrasonography
to evaluate retinal attachment.

The initial mean BCVA was 2.8+0.2, while at
the final examination, it was 2.4+0.8 LogMAR, with
a statistically significant difference (p=0.016). Func-
tional success was observed in 7 eyes (38.8%) at the
end of the follow-up.

The overall survival rate of corneal allografts
was 22.2%. We investigated whether clinical and oc-
ular features and surgical methods affected the trans-
parency of corneal allografts or functional success
during the postoperative period. Upon evaluating
gender and corneal transparency, it was found that fe-
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male gender was significantly associated with ongo-
ing transparency (p=0.011). Age showed no statisti-
cally significant relationship or correlation with
corneal transparency (p=0.134). Neither the presence
of keratitis nor endophthalmitis at baseline, nor the
usage of silicone oil and gas tamponade during
surgery significantly affected corneal transparency at
the end of the follow-up. However, aphakia was a sig-
nificant influencing factor (p=0.245, p=0.082, p=1,
p=0.569, p=0.039", respectively). Nevertheless, when
comparing functional success with similar parame-
ters in our series, no significant changes were ob-
served (p>0.05, for all).

The mean graft survival time was 12.2+1.8
months (Figure 1). Factors that might affect the sur-
vival of corneal allografts were examined (Table 2).
The mean graft survival time was 8.14+1 months with
endophthalmitis and 16.3+2.8 months without en-
dophthalmitis (p=0.029) (Figure 2). The average graft
survival time was 16.6+3.3 months in women and

Survival Function

—I"1Sunvival Function
~+— Censored

08

06

04

Cum Survival

02 =

00

1000 1500 2000 2500

timefailure

FIGURE 1: The Kaplan-Meier curves for overall corneal allograft survival.
The mean graft survival time was 12.2+1.8 months.

9.5£1.6 months in men (p=0.041). The presence of
keratitis or glaucoma at baseline, and the usage of sil-
icone oil or gas tamponade were not significantly as-
sociated with corneal graft survival time (p=0.087,
p=0.441, p=0.480, p=0.586, respectively). There was
no significant difference between the presence of
trauma etiology and mean corneal graft survival time
(p=0.534). It was observed that additional anterior
segment procedures performed in the same session or
aphakia did not have a significant effect on the aver-
age graft survival time (p=0.215, p=0.055).

Secondary glaucoma was detected in two pa-
tients (patient no 2 and 9), postoperatively. It was
noted that silicone oil was not the preferred treatment
for patients with secondary glaucoma, and intraocu-
lar pressures were managed effectively with medical
treatment. Postoperative secondary glaucoma did not
significantly affect graft survival (p=0.718). Further-
more, one eye experienced hypotonia, and no eyes
were enucleated during the follow-up period. Re-ker-
atoplasty was recommended to 5 patients (patients
number 2, 9, 12, 13, and 15) during follow-ups, but
these patients declined the operation.

I DISCUSSION

Performing vitreoretinal surgery in the presence of
severe corneal pathologies presents a significant chal-
lenge. In such cases, it is beneficial to consider en-
doscopy-assisted PPV or the use of TKP for
intraoperative retinal visualization.'>* Endoscopy-as-
sisted PPV offers shorter operation times but is lim-
ited by stereopsis deterioration and the inability to
perform bimanual procedures.” Conversely, using
TKP prolongs the operation time but allows for more

TABLE 2: Factors affecting survival of corneal allografts.

Factors

Absence/presence of keratitis

Absence/presence of endophthalmitis

Absence/presence of initial glaucoma

Silicone oil usage (-/+)

Gas tamponade (-/+)

Trauma (-/+)

Absence/presence of peroperative additional anterior segment procedures

Absence/presence of postoperative glaucoma

Graft survival time (months) p value
14.3£2.4/7.8+1.8 0.087
16.312.8/8.1+1 0.029*
11.3+1.8/16.3£7.7 0.441
10.6+2.3/13.6+2.5 0.480
11.5+2.2/13.2£2.9 0.586
13.1+2.3/9.2+1.8 0.534
8.2+1.6/13.7£2.3 0.215
12.1+1.8/13£10 0.718

*LogRANK test.
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FIGURE 2: Comparison of Kaplan-Meier curves analyzing corneal allograft survi-
val in the presence and absence of endophthalmitis.

The mean graft survival time was 8.1+1 months with endophthalmitis and 16.3+2.8
months without endophthalmitis (p=0.029).

flexibility during PPV, and it is preferred in cases of
closed globe injuries, controlled intraocular pressure,
and avoidance of hypotonia-related complications in
combined surgical procedures.

In our series, all retinas (100%) remained at-
tached postoperatively. This rate was consistent with
the literature. We believe that the performance of reti-
nal surgeries by an experienced surgical team is a
contributing factor to this outcome. In the literature,
postoperative retinal attachment rates have varied be-
tween 75% and 92%.571%!! We did not observe any
need for a second vitreoretinal surgery due to retinal
detachment, endophthalmitis, or proliferative vitreo-
retinopathy. In patients where fundus examination
could not be conducted due to graft failure, retinal de-
tachment was confirmed by USG. It should be noted
that USG is a device and operator-dependent subjec-
tive method, and it may not be able to distinguish a
retinal detachment localized in the periphery from a
normal retinal tissue.

When corneal and vitreoretinal pathologies co-
exist, utilizing TKP facilitates vitrectomy. However,
the functional outcomes are not as favorable as un-
combined cases.*!>!* The most significant challenge
following this complex surgery, is the high risk of
graft failure. In the literature, the incidence of corneal
graft failure after combined procedures with a TKP
ranges from 21% to 60%."%'* The differences in graft
failure rates can be attributed to the variability of oph-
thalmological findings among these patients, the non-
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uniform characteristics of the groups, and the diverse
surgical procedures required for each patient.”*

In our study, corneal graft failure was observed
in 14 eyes (77.8%), a rate higher than previous stud-
ies. Unlike prior research, we found an active infec-
tious etiology in 50% of the cases in our cohort. The
mean graft survival time was significantly shorter in
eyes with endophthalmitis compared to those with-
out it (p=0.029). Additionally, eyes with initial ker-
atitis showed lower graft survival, although the
difference was not statistically significant (p=0.087).
Following any inflammation or corneal injuries, acti-
vated keratocytes were detected within the corneal
stroma, leading to increased light scattering and con-
tributing to the decline in corneal transparency.'® Pre-
vious studies utilizing in vivo confocal microscopy
have confirmed the presence of elevated activated
keratocytes in eyes diagnosed with endophthalmi-
tis.'®!7 In a study involving combined surgery for en-
dophthalmitis and poor corneal clarity, 55.8% of eyes
exhibited clear corneal grafts by the sixth month.'®
Similarly, Lee et al. reported a high incidence of in-
fectious pathologies and a low corneal graft survival
rate (27.3%), mirroring our findings.'” Cabot et al.
also established that eyes associated with infection
had a significantly lower final corneal transparency
rate.”” Kogluk and Kasim mentioned that the presence
of preoperative keratitis or endophthalmitis did not
affect corneal graft survival time, although they iden-
tified a connection between anatomical insufficiency
and preoperative endophthalmitis. '

In eyes with endophthalmitis, severe effects are
observed on ocular tissues due to the inflammation
caused by released endotoxins, exotoxins, enzymes,
and microorganisms.”’ Macdonald and colleagues
demonstrated the migration of both epithelial and
stromal cells in the recipient cornea toward the donor
cornea through centripetal and vertical movements
over time.?? Furthermore, recipient keratocytes and
activated fibroblasts impact the donor stroma, leading
to graft failure.”® These changes serve as clear evi-
dence of inflammation and heightened metabolic ac-
tivation, which adversely affect the cornea in eyes
with endophthalmitis. This inflammatory response
also affects corneal Langerhans cells. Chronic in-
flammation in the cornea was evident in eyes with
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endophthalmitis. Given the outcomes of our study
and existing literature, we believe that active infec-
tion or inflammation may have influenced our post-
operative functional success. Previous studies have
demonstrated that performing keratoplasty in cases
with active inflammation is a significant risk factor
for graft failure.>*¢ Therefore, it is imperative to in-
form patients about the potential risks of graft rejec-
tion and failure, especially in cases of active ocular
inflammation.

Previous studies have suggested that endothelial
cell loss may be more significant in aphakic eyes
without a physical barrier between the anterior seg-
ment and vitreous.?’ In a similar way, Takkar et al.
emphasized the role of the lens barrier in maintaining
endothelial health. In vitrectomized eyes, aphakic pa-
tients were found to experience greater endothelial
loss at each follow-up compared to phakic or pseu-
dophakic eyes.?® In a prospective study involving
eyes that underwent vitrectomy and silicone oil in-
jection, aphakic eyes exhibited significantly higher
endothelial cell loss.” In our series, 88.9% of the eyes
were aphakic after the combined procedure. We ob-
served a significant correlation between postopera-
tive corneal transparency and the absence of aphakia.
In Mayal1 et al. series, where silicone oil was used as
tamponade in all patients, aphakia rates were lower
(37.5%) compared to our series.® The authors sug-
gested that the lower aphakia rate may have a positive
impact on preserving corneal transparency. In our
study, aphakia influenced the overall graft survival
rate; however, it was determined that it does not af-
fect the corneal survival time. This can be elucidated
by recognizing that aphakia exerts an escalating ef-
fect on the loss of corneal transparency, but it does
not directly impact the timing of the development of
graft failure. We believe that aphakia is a critical fac-
tor affecting corneal health and contributes signifi-
cantly to the high corneal graft failure rates observed
in our study.

Aphakic patients may require additional anterior
segment manipulations, possibly leading to greater
endothelial cell loss in the early postoperative period
compared to phakic or pseudophakic patients.
Corneal graft insufficiency may develop due to the
loss of the anterior chamber barrier due to aphakia,
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damage to iris, the development of iris bombe, and
synechiae at the anterior chamber angle. Iris tissue
loss, which serves as a secondary barrier between the
anterior and posterior segments, can amplify the effects
of tamponade on the anterior segment. Takkar et al.
demonstrated increased corneal endothelial cell loss
due to anterior segment procedures performed during
vitrectomy, both in the early and late postoperative pe-
riods.” Turbulence epitheliopathy may be another con-
tributor to corneal endothelial cell loss.*® In our series,
anterior segment reconstructions were performed in 17
eyes during the surgery, which often involved exten-
sive iris defects due to penetrating eye injuries or syne-
chiolysis. We believe this to be another factor
influencing corneal transparency in our study.

The impact of tamponade agents used in vitrec-
tomized eyes on corneal endothelial health has been
investigated in the literature, with varying re-
sults.!?2?%3! Previous studies have suggested that using
silicone oil in vitreoretinal surgery can stress corneal
endothelial cells and lead to corneal decompensation
over time.*??* Takkar et al. and Lee et al., in their
studies with different patient groups, showed that the
usage of gas, air, or silicone oil tamponade did not
make a significant difference, consistent with our re-
sults.!”?® We believe that further studies with larger,
more homogeneous groups and longer follow-up pe-
riods are needed to explore the relationship between
tamponade agents and corneal endothelial health in
vitrectomized eyes.

During the follow-up period, secondary glau-
coma was detected in two eyes (11.1%). This rate is
consistent with the rates reported in the studies by
Dong et al. and Nowomiejska et al.!":!* In patients
with globe injuries, the risk of glaucoma increases
due to factors such as trabecular meshwork deterio-
ration, development of synechiae, angle blockage
caused by bleeding, angle recession, or, in eyes ac-
companied by serious inflammation, blockage of the
trabecular meshwork due to inflammatory cells and
synechiae. Therefore, regular intraocular pressure
monitoring during visits is crucial for these patient
groups.

Phthisis bulbi and permanent hypotonia are other
common complications following combined surg-
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eries. In Roters et al. series, the rates of phthisis bulbi
and persistent hypotony were 23.5% and 29%, re-
spectively.'* In our study, hypotonia developed in one
eye (5.5%) during the postoperative period. The low
rate of hypotonia and the lack of necessity for evis-
ceration or enucleation in our series may be attributed
to the decision not to remove silicone oil in eyes
where phthisis was anticipated, and there were no vi-
sual expectations. In additon, previous studies have
found that a significant proportion of eyes have a de-
crease in BCVA compared to baseline, usually due
to serious posterior segment pathologies such as en-
dophthalmitis, glaucoma rupture, or advanced glau-
coma.®'*!L1 However, in our series, we observed that
postoperative BCVA either remained stable or im-
proved significantly and there were no eyes with de-
creased. We can say that the our visual results are
compatible with the fact that there is no eye with ph-
thisis or no need for evisceration or enucleation.

The main limitations of our study are its retro-
spective design and short follow-up period of some
cases. Furthermore, the comparison and evaluation
of results were challenging due to differences in pa-
tients’ previous eye surgery history, disease etiology,
and anatomical and functional discrepancies result-
ing from open globe injury and repair. Each patient
had different levels of preoperative ocular involve-
ment, making the predictive power of individual fac-
tors for functional success or corneal survival limited.
Furthermore, the study exclusively focused on the re-
sults associated with the use of the Eckardt TKP,
which prevented comparisons with other keratopros-
theses. Therefore, the findings may not be general-
ized to other types of keratoprostheses.

I CONCLUSION

In conclusion, combined PPV, TKP, and PKP
surgery is a viable option for posterior segment
pathologies when corneal pathologies obstruct visu-
alization. Our results demonstrated that the mean
graft survival time was significantly shorter in eyes
with endophthalmitis, indicating the importance of
considering active infectious etiology as a significant
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factor affecting corneal graft survival. We believe
that highlighting these key points will better inform
clinicians in patient monitoring. Even though our
study may not have achieved a satisfactory level of
functional success, it is worth noting that, the com-
plexity and rarity of the surgery, and the severe ocu-
lar findings in these patients, the prevention of phthisis
progression, the absence of enucleation requirements,
and the preservation of initial vision in all patients can
be considered significant achievements.
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