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CHALLENGES IN IMMEDIATE AND LONG-TERM POSTOPERATIVE MANAGE-

MENT IN PATIENTS WITH CORNEAL TRANSPLANT (Abstract): Corneal transplanta-

tion is a procedure involving the partial or total replacement of a damaged cornea with a 

healthy one, serving multiple purposes such as improving visual acuity, for aesthetic rea-

sons, and for tectonic support. The most common procedure used in our clinic is penetrating 

keratoplasty, which can be burdened with a series of intraoperative and postoperative co m-

plications. The aim: In this article, we will present our clinic’s experience with patients who 

have undergone and been diagnosed with corneal pathologies through penetrating kerato-

plasty technique, and the medium and long-term therapeutic difficulties encountered by these 

patients from 2020 to 2024, at the Ophthalmology Clinic of “Sf. Spiridon” County Clinical 

Emergency Hospital Iasi. Materials and methods: Patients with a history of chemical burns 

to the cornea, herpetic infection, keratoglobus associated with lagophthalmos, chronic smo k-

ers, and those with advanced pseudoexfoliative glaucoma in one eye are included. Results: 

Among the postoperative complications, infections and rejection reactions can occur b e-

tween 2 weeks and 8 months and are quite challenging to manage. Postoperative infections 

can be present due to non-conforming sutures, prolonged use of contact lenses, and systemic 

immunosuppression. Rejection reactions can occur as early as two weeks, with corneal vas-

cularization in the host cornea increasing the risk of graft rejection. Early identification and 

prompt treatment of inflammation and early infection are facilitating factors in preventing 

graft rejection. Conclusions: Although, in terms of survival, corneal transplantation is the 

most successful transplant performed in humans, rejection is still the main cause responsible 

for graft failure. Keratoplasty involves a lengthy healing process; preoperative evaluation 

and dialogue with the patient are essential to understand the benefits, possible complications, 

and the need for prolonged treatment. Keywords: IMMEDIATE, LONG-TERM, POSTOP-

ERATIVE MANAGEMENT, CORNEAL TRANSPLANT.  

INTRODUCTION 

Corneal pathologies represent a signifi-

cant cause of blindness. Visual impairment 

is due to corneal opacification, kerato-

conus, Fuchs’ endothelial dystrophy, cor-

neal hydrops, marginal degeneration, sphe-
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roidal degeneration, pseudophakic bullous 

keratopathy, other corneal dystrophies, and 

the failure of a previous graft. Once corneal 

clarity is lost, transplantation is the current 

therapeutic procedure with the aim of im-

proving visual acuity (1, 2, 3, 4, 5). Corne-

al transplantation or keratoplasty is the 

most common and successful surgery per-

formed worldwide to address a range of 

corneal pathologies. The first successful 

corneal allograft was performed by an Irish 

ophthalmic surgeon, Dr. Samuel Bigger, in 

1835 and reported in the Dublin Journal of 

Medical Science in 1837. He described 

performing a corneal transplant on a blind-

ed gazelle he encountered while held cap-

tive by a nomadic tribe on the outskirts of 

Cairo (3). However, the world’s first hu-

man corneal transplant was performed in 

1905 by an Austrian surgeon, Eduard Kon-

rad Zirm, marking a significant milestone 

by performing the world’s first full-

thickness solid organ transplant (1, 3, 4, 5). 

Relative to the number of transplants 

performed, in the UK, 4,504 corneal trans-

plants were conducted in 2019, while in the 

USA, there were 85,601 corneas transplant-

ed in the same year. The existence of corne-

al banks has facilitated such a large number. 

The USA, Sri Lanka, and Italy are among 

the few countries with a surplus of tissue 

donors for export, representing 85%, 9%, 

and 3% respectively of the total number of 

exported tissues. Despite the existence of 

these banks and tissue-exporting countries, 

at least 55.3% of the world’s population 

does not have access to corneal transplant 

material (5,8). Corneal transplant procedures 

are generally classified as penetrating kera-

toplasty involving the complete removal of 

the cornea and partial lamellar corneal sur-

geries, which include anterior lamellar kera-

toplasty [superficial anterior lamellar kera-

toplasty (SALK), automated lamellar thera-

peutic keratoplasty (ALTK), and deep ante-

rior lamellar keratoplasty (DALK)]. Endo-

thelial keratoplasty [Descemet stripping 

automated endothelial keratoplasty 

(DSAEK) and Descemet membrane endo-

thelial keratoplasty (DMEK)] broadly fall 

under this classification (4, 5, 6, 7, 8). 

 

Corneal structure  

The cornea is avascular and represents 

the 1/6 anterior of the outer layer of the 

eyeball, representing the eye’s most im-

portant diopter. It is made of six different 

anatomical layers. The first layer is the epi-

thelium, which consists of squamous cells. 

The second layer is Bowman’s membrane, 

which has regenerative properties. Most of 

the cornea, the stroma, contains keratocytes 

and collagen lamellae that are densely dis-

tributed in the anterior part compared to the 

posterior stroma. Descemet’s membrane 

provides a base for the endothelial cells, 

which play a key role in maintaining corneal 

transparency (1, 5, 9). The density of corne-

al endothelial cells (ECD) decreases pro-

gressively throughout life at an average rate 

of approximately 0.6%. During the first 

decade of life, the average ECD has been 

reported to be about 4,640, then it decreases 

to 2,970 by the age of 30 and continues to 

decline to 2,400 by the age of 80. 

 

Various performed surgical techniques 

Corneal transplantation involves the 

partial or total replacement of the corneal 

layers. Currently, the most common type of 

corneal transplantation is ‘penetrating,’ 

which involves grafting a full-thickness 

corneal button. However, partial thickness 

grafts or ‘lamellar’ transplantation are also 

performed in a significant number of pa-

tients. It is indicated for any process lead-
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ing to the loss of corneal transparency with 

preserved neuroretinal integrity and opti-

mal visual potential. Based on the indica-

tions, keratoplasties are recommended for 

therapeutic, tectonic, optical, or cosmetic 

purposes. Therapeutic keratoplasty is per-

formed to remove the infectious portion of 

the cornea, mainly in cases of refractory or 

perforated infectious keratitis. Tectonic 

keratoplasty provides support and main-

tains the integrity of the globe. Optical 

keratoplasty aims to restore vision and has 

undergone various advancements over 

time, leading to improved visual quality 

and postoperative outcomes. Partial remov-

al of the corneal layers, lamellar kerato-

plasty, has been used to treat anterior cor-

neal scars, keratoconus, and requires a 

steeper learning curve (3, 4, 5). Rashmi 

Singh illustrates the types of surgical pro-

cedures based on the degree of corneal 

involvement (4) (fig. 1). 

 

 
Fig. 1. Diagrammatic representation of the type of keratoplasty depending the on the level 

of corneal opacities along with endothelial function (Drawn by the authors based  

on the practical knowledge utilized for decision making in cases of corneal opacity).  

SALK, superficial anterior lamellar keratoplasty; ALTK, automated lamellar therapeutic 

keratoplasty; DALK, deep anterior lamellar keratoplasty.  

 

 Penetrating Keratoplasty (PK). Zirm 

successfully performed the first penetrat-

ing keratoplasty (PK) in 1905, and until 

recently, it was the most commonly used 

corneal transplant technique globally. Due 

to the rapid implementation of new ap-

proaches such as anterior lamellar kerato-

plasty, the proportion of PK grafts has 

decreased from 45% to 27% in the last 10 

years in the UK. Currently, the most fre-

quent indications are advanced kerato-

conus not amenable to DALK, tectonic 

grafts for acute ulcers or infectious kerati-

tis, and the failure of a previous graft. 

Being the most common procedure for 

corneal transplantation, PK is generally a 

successful and efficient treatment for im-

proving visual function. Studies show a 

graft survival rate ranging from 90% at 5 

years to 70% in some studies at 10 years. 

Failure depends on several factors, pri-

marily the loss of endothelial cells in the 

donor cornea, with studies reporting a 

progressive loss over a 10-year post-PK 

period, leading to late graft failure (1, 2, 

4, 5, 9, 10, 11, 12, 13, 14). 

Lamellar keratoplasty (LK). During this 

procedure, the cornea is removed either 
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superficially (SALK) or deeply (DALK). 

The clear benefits of this procedure include 

avoiding complications from open globe 

surgery (expulsive hemorrhage and en-

dophthalmitis), efficient use of a single 

cornea, and faster patient recovery (8, 9). 

Superficial Anterior Lamellar Keratoplasty 

is indicated for anterior stromal scars after 

infections, corneal dystrophies, and trau-

mas. It is used for scars occupying 30-40% 

of the corneal thickness. It is a sutureless 

surgery that replaces the scar with a graft 

thickness of 200 µm (4, 5). Deep Anterior 

Lamellar Keratoplasty (DALK) is per-

formed in cases of deep anterior corneal 

opacities with good endothelial function, in 

keratoconus, and certain types of stromal 

dystrophies. There are two types: pre-

Descemet and Descemet’s. The pre-

Descemet type is done when the cornea is 

very thin, and there is a risk of perforation. 

The Descemet’s type aims to completely 

remove the stroma. Many techniques, de-

scribed using dissection under air or under 

viscoelastic, have significantly reduced the 

surgery time and increased the safety of 

surgical performance (4, 5, 15, 16, 17). A 

recent meta-analysis comparing the effi-

ciency and safety of DALK vs PK in kera-

toconus found that the failure rate was 

similar, but fewer postoperative complica-

tions occurred in the DALK group, indicat-

ing that, compared to PK, DALK has lower 

efficiency but higher safety, as demonstrat-

ed by other studies (15, 18). Massimo 

Busin, in a study conducted on patients 

with keratoconus, used the DALK tech-

nique but with the removal of a 6mm cen-

tral stromal area in 80 eyes without deep 

stromal scars. In keratoconic eyes without 

deep stromal scars, combining a larger 

graft than conventional ones with limited 

removal of the deep stroma can improve 

the visual and refractive outcomes of 

DALK while minimizing the complication 

rate (19). 

Posterior Lamellar Keratoplasty (Endo-

thelial), DMEK, DSAEK. This was de-

scribed by Melles et al. in 1998, involving 

the total replacement of the posterior area 

of the affected cornea without affecting the 

anterior cornea, through a 9 mm limbal 

incision. Since then, the technique has 

undergone several improvements. Current-

ly, Descemet’s Stripping Automated Endo-

thelial Keratoplasty (DSAEK) represents 

the current type of the technique, a techni-

cally demanding procedure (though less 

than PLK) that uses a microkeratome to 

prepare a posterior lamellar donor button, 

for which the dysfunctional host endotheli-

um is exchanged through a 5 mm scleral 

tunnel. Once placed and correctly oriented, 

the graft is pressed anteriorly onto the 

host’s posterior stroma with an air bubble 

(the pupil is dilated to prevent pupillary 

block), and the patient maintains a supine 

position for 24 hours to allow the air bub-

ble to press the graft anteriorly. The ad-

vantages of this technique are that visual 

recovery is faster, it is a closed-globe sur-

gery, avoiding complications like expulsive 

hemorrhage, but it is challenging to per-

form. Long-term studies have found that 

long-term survival rates for DSAEK are 

comparable or better than for PK. The ma-

jority of single-center studies have shown a 

graft survival rate of 93% or higher at 5 

years after DSAEK (1, 5, 6, 20). 

The aim of this study is to present our 

clinic’s experience with patients who un-

derwent and were diagnosed with corneal 

pathologies through the penetrating kerato-

plasty technique and the medium and long-

term therapeutic difficulties encountered in 

these patients. 
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MATERIALS AND METHODS 

We conducted an observational, retro-

spective, descriptive study on a series of 

patient cases who underwent penetrating 

keratoplasty, focusing on the diagnosis but 

especially on the difficulties in managing 

the medium and long-term postoperative 

care of patients with corneal transplants. 

 

TABLE I. 

Surgical and Postoperative Protocol for Corneal Transplant 

Disease/Condition Operative Protocol 
Postoperative 

treatment 
Particularities 

Keratoconus stage IV 

Keratoglobus 

Macular dystrophy 

Chronic corneal edema 

Bullous keratopathy 

Sequela after infectious 

keratitis 

-Decontamination of the 

periocular skin with 10% 

Betadine and in the  

conjunctival sac with 5% 

Betaine. 

-Trephination of the donor 

button with a trephine of 

the appropriate size after 

measuring the acceptor 

patient’s cornea with the 

keratometer. 

-Marking the acceptor’s 

cornea in 8 or 16 points. 

-Trephination of the  

acceptor’s cornea. 

-Excision of the corneal 

button with left-right  

scissors. 

-Injection of miotic and 

viscoelastic into the  

anterior chamber (AC). 

-Fixation of the donor 

cornea to the recipient bed 

with 8 or 16 separate 

sutures, and/or 10.0 Nylon 

interrupted suture. 

-Subconjunctival injection 

with antibiotic + anti-

inflammatory and mydriatic. 

- Antibiotic and 

anti-inflammatory eye 

drops instilled x6/day. 

- Epithelialization-

promoting eye drops and 

gel instilled x6/day. 

- Oral corticosteroids 

1mg/kg/body in situations 

at risk of rejection. 

- In case of post-

herpetic infectious 

keratitis, add acyclovir 

400-800 mg x 5/day. 

- In patients with  

keratoglobus: 

Perform a wide trephi-

nation of the cornea 

(donor diameter 8.25 

mm) of the acceptor to 

avoid the area of large 

protrusion. 

-Corticosteroid therapy 

is essential to prevent 

graft rejection; some-

times it has been 

stopped to facilitate 

epithelialization. 

 

The procedures were evaluated. The in-

clusion criteria generally followed the rec-

ommendations of the national and Europe-

an transplant guidelines, including: patients 

with central corneal opacities, keratoconus, 

corneal dystrophies, with or without intra-

ocular lens implantation, chronic corneal 

edema, bullous keratopathy, sequelae after 

infectious keratitis, and keratoglobus. Pa-

tients with probable visual potential were 

included. The surgery was performed by 

the same surgeon (Dorin Chiseliță) with 

over 15 years of experience between 2020-

2022 and another surgeon (Nicoleta Anton) 
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in 2024.  The surgical technique involved 

in penetrating optical keratoplasty aimed at 

functional rehabilitation and improving the 

quality of patients’ life. These patients 

were registered on the transplant list and 

monitored, fully evaluated ophthalmologi-

cally and for associated general patholo-

gies. All underwent a complete ophthalmo-

logical examination, consisting primarily of 

a detailed medical history related to the 

ocular pathology. The patients were fully 

evaluated on equipment and systems, oph-

thalmologically, being prepared for the 

surgical procedure under general anesthe-

sia, following the standard follow-up pro-

tocol: a comprehensive ophthalmological 

evaluation involving visual acuity determi-

nation, intraocular pressure (IOP) meas-

urement, anterior segment examination and 

fundus bio microscopy, corneal topogra-

phy, ocular biometry, ORA, B-mode ocular 

ultrasound, chromatic sense, ocular motili-

ty, tests to detect dry eye syndrome 

(Schirmer 1, BKT), and OCT (optical co-

herence tomography) examinations of the 

optic nerve and macula, as well as interdis-

ciplinary evaluation within the pulmonolo-

gy and cardiology departments. The opera-

tive protocol consisted of penetrating kera-

toplasty (PK) surgical procedure under 

general anesthesia and followed the stages 

that we will detail in first table.  

Ethical Approval. During the study, the 

principles of the Helsinki Declaration were 

observed. Patients have signed an informed 

consent, which was attached to the obser-

vation sheets. 

The postoperative protocol consisted of 

a series of operative steps and a postopera-

tive protocol according to first table. 

 

Statistical analysis  

The data were centralized in a Micro Soft 

Excel database and processed with statistical 

functions suitable for them, at a significance 

threshold of 95%.  

Simple linear regression allows the study 

of the relationship between two variables: Y 

(e.g., number of cases) and X (e.g., time). 

This linear relationship is graphically illus-

trated by a regression line according to the 

formula Y = a + bX (where “b” is the slope 

of the line, and “a” is the rate at which Y 

changes at each interval of variable X). The 

χ
2
 test is a non-parametric test that compares 

2 or more frequency distributions from the 

same population, applied when expected 

events are mutually exclusive. Sometimes, 

when a frequency in the calculation formula 

is low, Yates correction is applied to get a 

higher estimate of the difference. If the p-

value is less than the tabular one at the 95% 

significance threshold, events are not mutu-

ally exclusive - in this case, the question 

arises whether they are dependent. Relative 

Risk (RR) is the ratio between the risk in 

exposed patients and the risk in unexposed 

ones, where the risk in exposed patients is 

the probability that an exposed individual 

will develop the disease. 

 

RESULTS 

Between 2020 and 2024, in our clinic, 

the surgeons performed a total of 53 pene-

trating keratoplasties (16 in 2020, 19 in 

2021, 14 in 2022 and 4 in 2024).  Appar-

ently, the number of transplant cases over 

the past 5 years shows a decreasing trend 

for the upcoming period (y = 24 - 4x), but 

the year 2024 is just beginning and the 

number of donors is increasing (fig. 2). 

During the analyzed period, the frequency 

of female cases was slightly higher (50.9% 

vs. 49.1%), but in 2024, a higher frequency 

of male cases is noticeable (75% vs. 25%; p 

= 0.285). 
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Fig. 2. The number of transplant cases in the period 2020-2024 

 

The number of keratoplasties is due to 

the small number of donors since Roma-

nia did not have a cornea bank during 

this period. During the analyzed period, 

the number of complications was not 

very high, with the most frequent ones 

being represented by post-traumatic or 

post-infection corneal leukoma and cor-

neal edema secondary to pseudophakia 

(fig. 3). 

 

 
Fig. 3. Pathologies associated with corneal transplantation 

 

From January 2020 to April 2024, a to-

tal of 53 keratoplasties were performed, 27 

females and 26 males, aged between 16 and 

71 years. For this study we selected cases 

that required special monitoring precau-

tions and needed personalized treatments 
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and appropriate follow-up. Only 8 out of 53 

keratoplasties presented postoperative 

complications, with one having a severe 

complication of endophthalmitis leading to 

enucleation of the eyeball (fig. 4). Howev-

er, it was found that the risk of complica-

tions did not significantly increase in any 

of the study years (tab. II). 

 

TABLE II. 

Distribution of complications over follow-up years 

Year 

Complications 

(n=8) 

No complications 

(n=45) Chi2 test RR CI 95% 

n % n % 

2020 2 25.0 14 31.1 0.731 0.77 0.17-3.42 

2021 4 50.0 15 33.3 0.370 1.79 0.50-6.35 

2022 1 12.5 13 28.9 0.920 0.40 0.05-2.95 

2024 1 12.5 3 6.7 0.325 1.75 0.28-10.91 

 

The cases selected 2022 had the follow-

ing pathologies: 2 cases of central corneal 

leucoma, sequelae of herpetic keratitis, 2 

cases of chronic corneal edema in pseudo-

phakia, 1 case of keratoglobus associated 

with dry eye syndrome and sleep apnea 

syndrome, corneal dystrophies (3 cases, 1 of 

Fuchs endothelial dystrophy stage II and 2 

of granular), 2 cases after vascularized cor-

neal leucoma secondary to chemical burn, 1 

case of corneal leucoma after severe ocular 

trauma, 2 cases of corneal leucoma, bullous 

keratopathy, and 2 cases of chronic corneal 

edema in pseudophakia, associated with 

pseudo exfoliative and secondary glaucoma. 

Given these complex cases, surgery is per-

formed under general anesthesia, and special 

precautions are taken to assess associated 

general comorbidities.  

Case 1 is a 32-year-old patient with a 

history of ocular chemical burn (var), total 

vascularized corneal leucoma, trichiasis, 

and symblepharon for which a KP was 

performed. Despite appropriate treatment, 

he experienced early graft failure due to 

graft opacification secondary to limbal 

stem cell deficiency and recurrent corneal 

erosions. The patient did not attend regular 

follow-up appointments (fig. 4). What is 

particular about this case is the limbal stem 

cell deficiency secondary to the burn that 

contributed to graft failure despite inten-

sive treatment with topical and systemic 

corticosteroids. 

 

 
Fig. 4. Graft failure in a patient with  

corneal transplant, with a history of chemi-

cal burn with lime (personal casuistry) 
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Case 2. A 29-year-old female patient 

with a history of corneal leucoma post-

herpetic keratitis and amblyopia. She un-

derwent penetrating keratoplasty for aes-

thetic purposes. In addition to standard 

treatment, she received prophylactic treat-

ment with acyclovir, initially 2 grams per 

day for a month, followed by a mainte-

nance dose of 400 mg/day, which she con-

tinues to take at present. Figure 5 presents 

the biomicroscopic status before and the 

day after the transplant. 

 

                      
Fig. 5. Images from personal case studies before and after transplant (personal casuistry)  

 

After the first 3 months, the first four in-

terrupted sutures are removed, and all sutures 

are removed at 1 year. At 1 years and 6 

months post-transplant, the evolution is fa-

vorable, with vision improving to 0.1 due to 

keratoplasty, while still keeping up with the 

dose of acyclovir at 400mg/day (fig. 6).  

Case 3 involves a patient known for ad-

vanced PEX glaucoma who underwent 

surgery on the left eye (OS) with visual 

acuity with hand motion perception (HM), 

OS pseudophakia due to cataract surgery, 

and chronic corneal edema in pseudophakia 

on the right eye (OD). This is a single-eye 

keratoplasty with favorable postoperative 

evolution. As a particularity, it required 

postoperative glaucoma management with 

continued topical and systemic antiglauco-

ma medication. The maximum visual acuity 

achieved is 0.1 without correction, due to 

severe glaucomatous damage (fig. 7). 

 

 
Fig. 6. Clinical status at 1 years and 6 

months post-KP (Personal casuistry) 
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Fig. 7. Clinical status before and after KP (penetrating keratoplasty) (personal casuistry) 

 

Case 4 is that of a 28-year-old female 

patient with a history of granular corneal 

dystrophy who underwent keratoplasty in 

2020 on the right eye (OD) and in April 

2022 on the left eye (OS). An 8 mm cor-

neal button was used, and the evolution 

was favorable during the first 10 days (fig. 

8). 
 

                      
Fig. 8. Clinical status before and after PK (penetrating keratoplasty) (personal casuistry)  

 

A corneal erosion on the graft is made 

after 30 days, the fluorescein test is posi-

tive, and intensive treatment with antibiot-

ics and frequent corneal epithelialization is 

required. Healing is slow but favorable, 

with persistent opacity in the lower part of 

the graft. Her vision remains fairly stable at 

22 months post-surgery (fig. 9). 



Challenges in immediate and long-term postoperative management  

in patients with corneal transplant 

231 

 

          
Fig. 9. Clinical status at 22 months post-KP (keratoplasty) (personal casuistry) 

 

Case 5. A 71-year-old male patient from a 

rural area with Keratoglobus underwent kera-

toplasty (KP) and was admitted to the Oph-

thalmology Clinic of “Sf. Spiridon” County 

Clinical Emergency Hospital in Iași with the 

following personal pathological history: severe 

obstructive sleep apnea syndrome, stage II 

obesity, chronic painless, ischemic heart dis-

ease, essential stage II hypertension with in-

creasingly high additional risk, ventricular 

extrasystolic arrhythmia, aortic cross ectasia, 

chronic heart failure class II NYHA, hypertri-

glyceridemia, hepatic steatosis, operated pros-

tate adenoma, bilateral primary gonarthrosis, 

and bilateral primary coxarthrosis. Ophthalmo-

logical examination revealed several patholog-

ical aspects: reduced vision in the left eye 

(OS), severe dry eye syndrome, a diffusely 

thinned cornea from limbus to limbus in the 

left eye, its protrusion with a globular appear-

ance, anterior and posterior cortical opacities, 

and floppy eyelid syndrome (fig. 10).  

 

  
Fig. 10. Clinical status at the beginning, before and after penetrating keratoplasty surgery  

(personal casuistry) 
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In addition to the clinical examination 

and the tomographic examination of the left 

eye, the diagnosis of Keratoglobus is also 

significantly influenced by the marked 

thinning of the cornea across its entire 

surface (minimum 265 μm) (fig. 11), along 

with diffuse, concentric bulging, suggestive 

of the diagnosis. Penetrating keratoplasty 

was performed along with “open-sky” lens 

extraction and placement of a multipiece 

intraocular lens in the capsular bag, with a 

favorable outcome. 

According to the protocols known in 

corneal transplant surgery, interdisciplinary 

evaluations are conducted for precise diag-

nosis, appropriate treatment, and surgical 

procedure under general anesthesia. The 

general evaluation also revealed severe 

obstructive sleep apnea syndrome (Satura-

tion Index = 33.2/hour). 

 

 
Fig.11. Corneal topography of the left eye (OS). Marked thinning of the cornea across its 

entire surface (minimum 265 μm) (personal casuistry) 

 

Among the surgical peculiarities, we 

note the creation of a larger corneal button 

(8.25 mm) and a slightly decentered trephi-

nation due to the specific changes of kera-

toglobus. The evolution was favorable, and 

after the removal of the sutures at 1 year, a 

stable visual acuity was achieved. The 

cornea fixes diffusely, at 22 months, with a 

visual acuity of 0.1 without correction. The 

patient is under chronic treatment with 

preservative-free artificial tears and epithe-

lializing gels (fig. 12). This patient has 

associated pathologies requiring both oph-

thalmological, cardiological and pneumo-

logical evaluation. He needs to lose weight 

and requires positive pressure ventilation 4-

14 MB ARR, on a facial mask, for a mini-

mum of 5 hours per night, indefinitely, 

with respiratory equipment control at 1, 3, 

6, 12 months, then annually. Ophthalmo-

logically, it is difficult to quantify the mid 

and long-term prognosis due to the associa-

tion of systemic conditions but especially 

due to the sleep apnea syndrome. 
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Fig. 12. Clinical status at 22 months post-KP (keratoplasty) (personal casuistry) 

 

DISCUSSION 

Corneal transplantation, or keratoplasty, 

is considered the most successful tissue 

transplant, largely due to the cornea’s 

“privileged immune” status, which allows a 

much lower risk of allograft rejection com-

pared to solid organ transplantation. Pene-

trating keratoplasty (PKP) has become a 

highly successful procedure due to ad-

vancements in eye surgery, corneal surgery, 

and postoperative treatment. The success of 

PKP, more than any other ophthalmic surgi-

cal procedure, depends on careful and dili-

gent postoperative care. Both the patient and 

the surgeon must be vigilant about ocular 

changes so that issues can be promptly ad-

dressed and prevent corneal graft failure 

(19-21). This study highlights the challenges 

we face in following up with transplant 

patients and outlines the therapeutic ap-

proach in certain situations. When discuss-

ing penetrating keratoplasty, the risk of 

complications is quite high, and the postop-

erative recovery time is relatively long, 

sometimes taking years to achieve the best 

corrected visual acuity. There is a higher 

risk of allograft rejection compared to other 

types of keratoplasty, as well as a greater 

risk of wound dehiscence throughout life 

due to compromised tectonic resistance 

stemming from a full-thickness wound. 

Literature studies show a range of outcomes 

and complications of penetrating keratoplas-

ty. This procedure is mainly indicated for 

corneal leukomas, bullous keratopathy, 

perforated ulcers (2, 21-23) (tab. III). 

 

TABLE III. 

Indications for keratoplasty in patients submitted to corneal transplantation 

Instructions for KP surgery Frequency Studies 

Pseudophakic / Aphakic bullous keratopathy ~ 50% of the cases 2, 21, 22, 23 

Leucomatous corneal opacity 35-40% 2,  21, 22, 23 

Keratoconus and ectasias 1% 2,  21, 22, 23 

Impending perforation 8% 2, 21, 22, 23 

Melted/Non healing Corneal Ulcer <1% 2, 21, 22, 23 

Perforated Corneal Ulcer  2, 21, 22, 23 

Corneal Abscess  2, 21, 22, 23 

Failed Corneal Graft 1% 2, 21, 22, 23  
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Complications of keratoplasty can occur 

immediately postoperatively or at a dis-

tance, and early recognition and treatment 

are necessary. Therefore, it is extremely 

important to evaluate on slit-lamp for 

wound integrity, epithelial defects, corneal 

edema, IOP (intraocular pressure), iritis, 

and the possibility of infection on the first 

postoperative day. Anterior segment OCT 

examination: CCT (central corneal thick-

ness), ICA (anterior chamber angle depth), 

and the host-graft junction. As soon as any 

of these complications manifest or persist, 

evaluation of the operated eye should be 

continued daily for a few more days. In 

table IV, we present possible early and late 

complications that may occur after pene-

trating keratoplasty (13, 24-30). 

 

TABLE IV. 

Early and late complications after penetrating keratoplasty 

Early complications Late complications 

Wound leak 

Primary endothelial failure 

Persistent epithelial defect 

Ocular hypertension 

Urrets-Zavalia syndrome 

Infections 

Keratitis  

Endophthalmitis   

 

Steroid - induced glaucoma 

Suture - related  

Infection  

Breakage  

Irregular astigmatism  

Rejection  

•Epithelial 

•Stromal 

•Endothelial  

Recurrence of primary disease 

 

Although excellent survival and visual 

results have been reported for both pene-

trating and lamellar keratoplasty in the 

short-term, there are a limited number of 

published multicenter studies on long-term 

outcomes. According to literature studies, 

the graft survival rate is quite high. The 

graft survival outcome for optical purposes 

at one and three years is 91.7% and 75.8%, 

respectively. The Australian Corneal Reg-

istry Study (ACGR) reported that the sur-

vival of penetrating corneal grafts was 62% 

after ten years (13, 23, 24). In our patients, 

out of 14, one presented early graft failure 

due to limbal stem cell deficiency, second-

ary to burns which favored graft failure 

despite intensive topical and systemic cor-

ticosteroid treatment. Some cases had a 

slow favorable evolution. The other cases 

had a series of complications related to 

inadequate treatment, frequent graft ero-

sion, corneal ulcer which, after appropriate 

treatment, had a favorable evolution. One 

case where we performed a recent trans-

plant had a suture breakage and required 

reevaluation and treatment. A recent meta-

analysis on the incidence of wound dehis-

cence after keratoplasty showed, from a 

selection of several articles, that the overall 

incidence of wound dehiscence was esti-

mated to be 1.9% (95% CI: 0.03, 0.26). Of 

the included studies, six focused on PK 

involving 5,611 patients, while three trials 

examined DALK with a total of 2,101 pa-

tients. The analysis revealed that patients 

undergoing PK were more than twice as 

likely to experience wound dehiscence 

compared to those undergoing DALK (25, 
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26). Other complications described by 

specialized literature studies include the 

occurrence of glaucoma. Different studies 

showed a variable incidence of glaucoma 

after PK, ranging from 9 to 31% early 

postoperatively and from 18 to 35% in the 

late postoperative period. Steroid-induced 

IOP elevation was the most frequent cause, 

with an incidence of 38.3%. The most im-

portant risk factors in the occurrence of 

post-PK glaucoma are the lens status 

(aphakia, pseudophakia) and the disease for 

which the PK is performed (27, 30, 31). 

The functional success of a corneal graft 

depends on many variables, including good 

surgical technique with adequate donor and 

host integration, immunological acceptance 

of foreign tissue, a functional level of 

astigmatism, and a smooth corneal surface 

supported by ocular annexes. Corneal in-

fection (keratitis), whether active or healed 

after keratoplasty, is a major complication 

that can jeopardize the graft result, leading 

to failure and poor visual outcome, being a 

major cause of graft rejection. Microbial 

keratitis on the graft can occur at variable 

times after keratoplasty. Studies have re-

ported that most graft infections usually 

occur within one year of corneal transplan-

tation. Early postoperative infection can 

occur due to recurrence of the host’s dis-

ease, infected donor cornea, or intraopera-

tive contamination. Usually, late infections 

are caused by pathogens acquired from the 

surrounding environment. The median 

interval between penetrating keratoplasty 

and microbial keratitis was 7.6 months. 

Aggressive corticosteroid treatment in the 

first six months is a contributing factor to 

the onset of infections (13, 24). Among 

late complications, astigmatism is the 

most frequent cause of suboptimal vision 

after corneal transplantation despite a 

clear corneal graft. Based on several stud-

ies, 15-31% of patients undergoing PK 

may develop postoperative astigmatism 

greater than 5 diopters. Keratometry, pho-

to-keratoscopy, slit-lamp examination, and 

manifest refraction help in the identifica-

tion of any tight sutures. Selective suture 

removal has been shown to hasten visual 

rehabilitation. Selective suture removal 

begins at about 6 weeks, and only one or 

two sutures are removed at one time. The 

cornea is evaluated every 2 weeks for 

change in contour, and further sutures are 

removed (28, 29). 

 

CONCLUSIONS  

Although, in terms of survival, corneal 

transplantation is the most successful 

transplant performed in humans, rejection 

is still the main cause responsible for graft 

failure. Keratoplasty involves a long heal-

ing process; therefore, preoperative evalua-

tion and dialogue with the patient are im-

portant to understand the benefits, possible 

complications, and the need for prolonged 

treatment. Corneal transplantation repre-

sents a challenging surgery both in terms of 

surgical technique and preoperative evalua-

tion and postoperative management. 

The alignment of diameters between the 

host cornea and the donor cornea plays an 

essential role in centering and ensuring the 

survival of the transplanted graft. 

Suturing techniques are standardized, 

but the particularities of each case should 

always be considered, which may require 

an adapted approach (individual sutures vs. 

continuous suture). 

The functional prognosis depends on 

the patient’s condition, the surgery itself, 

the patient’s compliance with treatment and 
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recommendations, and also on the doctor-

patient relationship. 

For long-term success after keratoplas-

ty, it is desirable for both the surgeon and 

the patient to be constantly vigilant to ocu-

lar changes so that issues can be promptly 

addressed. Caring for the corneal transplant 

is a lifelong commitment. Good interdisci-

plinary cooperation leads to an increased 

success rate. 
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