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Abstract 
Corneal transplantation is the most effective treatment modality for corneal blindness. All types of keratoplasty 
have a high success rate in restoring corneal clarity and visual rehabilitation of affected individuals. Corneal 
blindness represents the third most common cause globally. In contrast, a successful corneal graft can overcome 
the burden associated with corneal blindness. A study aimed to explore indications, types of keratoplasty, and 
vision outcomes at Tripoli Eye Hospital. This observational retrospective study was conducted on patients 
undergoing keratoplasty at Tripoli Eye Hospital from January 2021 to December 2022. 162 eyes of 162 patients 
underwent different types of keratoplasty. 162 eyes of the 162 patients were included in the current study, of which 
88 (54.3%) were males and 74 (45.7%) were females. The mean age of the patients was (43.49 ± 21.48) years. The 
most common indications for keratoplasty were 80(49.3%) keratoconus, 41 (25.3%) decompensated cornea, 11 
(6.8%) graft rejection, and 10 (6.1%) trauma. The most common type of surgery was PKP 63(38.8%), DALK 58 
(35.8%), DMEK 28 (17.3%), and 13 (8.0%) Triple Procedure. The visual outcomes were the pre-operative 
keratoplasty; only 8(4.9%) eyes had a BCVA of 20/40 or better. In comparison, 28(17.2%) eyes had a BCVA ranging 
between 20/50 and 20/100, and the majority of eyes, 126(77.7%) had vision 20/200 or worse. In the postoperative 
keratoplasty, around 72(44.4%) experienced an improvement in BCVA to 20/40 or better, whereas 52(32.0%) eyes 
had a BCVA ranging between 20/50 and 20/100, and 38(23.4%) eyes had a vision from 20/200 or worse. After 
keratoplasty, our patients' main goal was to improve their quality of life through good vision outcomes. Patient 
education, preventive measures, and improvements in primary eye healthcare services are required to reduce the 
burden of cornea blindness. 
Keywords. Corneal Blindness, Indications, Keratoplasty, And Vision Outcome. 

 
Introduction 
Corneal Blindness is one of the most significant public health challenges in developing nations. According to the last 
report by the World Health Organization, at least 2.2 billion people have near or distant vision impairment. At least 1 billion 
vision impairments could have been prevented or are yet to be addressed. The most common causes of blindness and 
visual impairment are refractive error, cataracts, glaucoma, diabetic retinopathy, and age-related macular degeneration. 
While corneal blindness is displaced, particularly after trachoma eradication intervention, antibiotics improve eye 
healthcare services [1]. Libya is a developing nation where corneal disorders are considered the leading cause of 
blindness among different age groups. According to the Rapid Assessment of Avoidable Blindness, the most common 
causes of blindness were cataracts (29%), glaucoma (24%), and other corneal scars (14%) [2].  
Corneal Disorders are divided into infections, such as infectious keratitis and trachoma; nutritional disorders, such as 
vitamin A deficiency (xerophthalmia), and corneal dystrophies; trauma, such as corneal abrasion, penetrating trauma, 
and chemical injury; and iatrogenic pseudophakic bullous keratopathy and keratoconus. A practical and accessible 
healthcare service delivery system can tackle treatable or curable blindness. Many of those currently blind from corneal 
diseases can be visually rehabilitated by corneal transplantation. Keratoplasty is the most effective surgical procedure 
to improve vision and maintain the structural integrity of the eye. Approximately 50% of corneal blindness is treatable [3]. 
Keratoplasty (PKP) was performed for the first time in 1905, and Eduard Konrad Zirm performed the first corneal transplant 
using a solid organ. He accomplished the first full-thickness corneal transplant with success. A patient with bilateral 
alkali burns underwent surgery. The Russian ophthalmologist Vladimir Petrovich Filatov is the founder of keratoplasty 
since he first proposed using cadaveric corneas as donor corneas for keratoplasty procedures [4].  
In 1813, K. Himly made a significant contribution to the field of corneal transplantation by proposing the concept of 
replacing a cloudy or opaque cornea from one animal with the cornea of another animal. This pioneering work in animal 
corneal transplantation established the foundation for future developments in corneal surgery and transplantation [5]. In 
1824, F. Reisinger coined the term keratoplasty, and he was the first to suggest that the human cornea could be replaced 
by animal corneal tissue. SLL Bigger completed the first animal allograft transplant in 1837. Henry Power conducted his 
first corneal grafting experiment in 1872. Von Hippel coined the phrase "lamellar keratoplasty" in 1880 and was the first 
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to create the circular trephine. In 1908, Plange first performed auto keratoplasty. VP Filatov made a substantial 
contribution to keratoplasty between 1910 and 1950; he carried out the first systematic investigation in the field 
[6].Additionally, he proposed using cadaveric corneas as donor corneas. Castroveijo created several devices for corneal 
microsurgery between 1930 and 1950. R Paton was the first person in the United States to create an eye bank in 1944. 
Paufique and Charleux introduced the concepts of limbal and eccentric grafts and lamellar keratoplasty in 1950. Cott 
carried out the transplantation for the first time using a cryopreserved cornea in 1954. In 1960, Maumenee rejected the 
idea of graft [6]. Troutman designed the surgical instrument and microscope in 1965 and 1968, respectively. Maurice 
developed the first specular microscope. B. McCarey and H. Kaufman created the first corneal storage medium in 1974, 
coinciding with the concept of storage media. Archila EA conducted DALK dissection with air bubble assistance in 1985. 
Melles carried out the posterior lamellar keratoplasty and DALK procedures in 1998. Mark Terry performed the first deep 
lamellar endothelial keratoplasty (DLEK) in 2001. Descemet's stripping automated endothelial keratoplasty (DSAEK) and 
Descemet's stripping endothelial keratoplasty (DSEK) were concepts put forth by Price and Gorovoy in 2006. Melles 
carried out the Descemet membrane endothelial keratoplasty (DMEK) for the first time in 2006 [7]. Therapeutic 
Keratoplasty divided into Full-thickness therapeutic keratoplasty where corneal graft is placed over the host cornea after 
removing the diseased portion, primarily eliminating the infection [8], Tectonic keratoplasty were the full-thickness 
corneal graft is placed over the host cornea to restore its tectonic integrity [9], Patch graft which can be full-thickness or 
lamellar, depending on the extent of the corneal tissue's involvement [10]  and therapeutic deep anterior lamellar 
keratoplasty in which the diseased corneal portion is usually the anterior stromal tissue; hence, the deep anterior lamella 
is removed and replaced with a partial-thickness graft [11].  
Keratoplasty indications include Therapeutic corneal transplantation, which may afford the removal of infected corneal 
tissue in eyes unresponsive to antimicrobial therapy [12], and optical keratoplasty improves vision. Important indications 
include bullous keratopathy, keratoconus, dystrophies, degenerations, and scarring [13], Cosmetic grafting may rarely 
be performed to improve the appearance of the eye, Infectious Keratitis which lead to Corneal perforation, 
descemetocele, corneoscleral abscess, mycobacterial keratitis, infectious crystalline keratopathy,  herpes simplex 
keratitis, herpes zoster keratitis, non-resolving keratitis with maximal medical therapy[14] and Other indications as 
Neurotrophic keratitis, corneal melt due to thermal injury, Corneal perforation secondary to keratoconjunctivitis sicca, 
Neuroparalytic keratitis, Exposure keratopathy with corneal perforation, Persistent epithelial defect leading to perforation 
[15–19]. 
In Libya, the main indication for keratoplasty is keratoconus, which is the most common indication globally. However, the 
visual outcome is still undetermined post-keratoplasty due to the unavailability of the procedure in Libya for more than one 
decade; therefore, the purpose of this study is to determine the visual outcome post-keratoplasty. This study aims mainly 
to determine the visual outcomes of keratoplasty at Tripoli Eye Hospital. And secondary to explore the most common 
indications of keratoplasty, to explore the most common types of surgery, and to identify the most common post-surgical 
complications. 

 
Methods 
A retrospective observational study was conducted on 162 patients (162 eyes) who attended the corneal clinic from 2021 
to 2022 at the Tripoli Eye Hospital. The inclusion criteria included participants who are Libyan, patients within an age group 
of 18 to 75 years old, while the exclusion criteria were non-Libyan patients and those under 18 or above 75 years old. Data 
was collected from patients through an instructed questionnaire that included socio-demographic information and past 
ocular history. This was followed by eye examinations, including visual acuity, slit-lamp examination (anterior and posterior 
segments), and corneal topography. Patients were divided into different types of keratoplasty procedures depending on 
their corneal status and medical condition. The surgery was performed using a complete aseptic technique. Post-surgery, 
the patient was seen for the first follow-up to examine the eye, check for corneal conditions, and perform a visual acuity 
assessment. All information will be kept confidential. Ethical approval was obtained from the Libyan Board of Medical 
Councilors. All research adhered to the tenets of the Declaration of Helsinki and was HIPAA compliant. The data was 
entered and analyzed using SPSS version-25 (Social Package of Statistical Software), where the mean and standard 
deviation for continuous variables, frequency and percentage for categorical variables, one-way ANOVA (Analysis of 
Variance) for more than two categorical variables, and the p-value was considered significant if < 0.05. 

 
Results 
One hundred sixty-two patients (162 eyes) were divided into 88 (54.3%) males and 74 (45.7%) females, with a mean age of 
43.49 ± 21.48. Of the total 162 eyes, 76 (46.9.%) right eyes were operated, 86 (53.1%) left eyes were operated on, as 
shown in (Table 1) and (Figure 1). 
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Table 1. Age & Sex 
 Mean Frequency 

Age 43.49 ±21.48  
Sex 

1. Male 
2. Female 

 
 

88 (54.3%) 
74 (45.7%) 

 

 
Figure 1. Sex (male & female) 

 
The results reported for corneal diagnoses or indications of keratoplasty were 80 (49.3%) patients with keratoconus, 
41(25.3%) patients with decompensated cornea, 11 (6.8%) patients with graft rejection, 10(6.1%) patients with trauma, 
9(5.5%) patients with keratopathy, 7 (4.3%) patients with corneal dystrophy, and 4 (2.4%) patients with herpes, as shown 
in (Table 2) and (Figure 2). 
 

Table 2. Indications of keratoplasty 
Diagnosis Frequency 

KC 80 (49.3%) 
Decompensated cornea 41(25.3%) 

Graft rejection 11 (6.8%) 
Trauma 10 (6.1%) 

Keratopathy 9 (5.5%) 
Corneal dystrophy 7(4.3%) 

Patient with herpes 4 (2.4%) 
 

 
Figure 2. Indications of keratoplasty 

 
The results reported for types of surgery were Penetrating Keratoplasty (PKP) 63(38.8%), DALK 58(35.8%), DMEK 28(17.3%) 
and triple Procedure 13 (8.0%), as shown in (Table 3) and (Figure 3). 

https://doi.org/10.54361/ajmas.269723


Alqalam Journal of Medical and Applied Sciences. 2026;9(7):2000-2006 

https://doi.org/10.54361/ajmas.269723  
 

 

Copyright Author (s) 2026. Distributed under Creative Commons CC-BY 4.0 
Received: 06-05-2026 - Accepted: 04-07-2026 - Published: 12-07-2026     2003    

 
Table 3. Types of surgery 

Types of surgery Frequency (%) 
PKP 63 (38.8%) 

DALK 58 (35.8%) 
DMEK 28 (17.3%) 

Triple Procedure 13 (8.0%) 
 

 
Figure 3 Types of Surgery 

 
The results reported for postoperative complications were 99(63.0%) cases with no complications, 23(14.1%) cases with 
an epithelial defect, 19(11.7%) with resuture, 9 (5.5%) cases with exudative membrane, 5(3.08%) cases with endothelial 
defect, 4(2.4%) cases with graft rejection, 1(0.6%) case with iris prolapse, 1(0.6%) case with endophthalmitis, 1(0.6%) case 
with infection, as shown in (Table 4) and (Figure 4). 

 
Table 4. Post-operative complications 

Post ocular complications Frequency (%) 
No complication 99 (63.0%) 
Epithelial defect 23 (14.1%) 

Resuture 19 (11.7%) 
Exudative membrane 9 (5.5%) 

Endothelial defect 5 (3.08%) 
Graft rejection 4 (2.4%) 

Iris prolapse 1 (0.6%) 
Endophthalmitis 1 (0.6%) 

Infection 1 (0.6%) 
 

 
Figure 4. Post-operative complication 
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The results reported for BCVA pre- and post-operative visual outcomes were the pre-operative keratoplasty; only 8(4.9%) 
eyes had a BCVA of 20/40 or better. In comparison, 28 (17.2%) eyes had a BCVA ranging between 20/50 and 20/100, and 
the majority of eyes, 126 (77.7%), had vision 20/200 or worse. In the postoperative keratoplasty, around 72(44.4%) 
experienced an improvement in BCVA to 20/40 or better, whereas 52(32.0%) eyes had a BCVA ranging between 20/50 and 
20/100, and 38(23.4%) eyes had a vision from 20/200 or worse, as shown in Table 5. One-way ANOVA test of the BCVA pre- 
and post-operative visual outcome showed a (p < 0.001) indicating a significant improvement in visual outcome post 
keratoplasty. 

 
Table 5. BCVAPre and post-visual acuity 

Post-operative 
VA 

Pre-operative VA 
20/40 or 

better 
20/50 thru 

20/100 
20/200 or 

worse 
Total 

20/40 or better 8 26 38 72 
20/50 thru 

20/100 0 2 50 52 

20/200 or 
Worse, 

0 0 38 38 

Total 8 28 126 162 
 

Discussion 
Our study reported that the common indication for keratoplasty was keratoconus, followed by a decompensated cornea, 
rejected graft, diffuse corneal opacity, and corneal dystrophy. In a study conducted in Saudi Arabia, the leading indication 
for keratoplasty was keratoconus, accounting for nearly 53% of all keratoplasty procedures over six years [20]. In addition, 
other studies representing the percentage of keratoplasty due to keratoconus New Zealand (45.60%) [21], Iran (34.51%-
42.5%) [22,23], Australia (29.8%) [24] France (28.80%) [25], UK (28.7%) [26], Zimbabwe (26.80%) [27], and Germany 
(20.90%) [28]. However, this is inconsistent with other regions where the percentage of keratoconus cases that require 
keratoplasty showed lower rates in reports from Brazil (13.10%) [29], China (13%) [30], Canada (12%-15.5%) [31,32], and 
the US (11.40%) [33]. In another study by Dr. May Saldanha, 60 patients underwent keratoplasty, and 30 had Pseudophakic 
bullous keratopathy as the indication.  
Most patients had a significant visual acuity improvement during the one-week post-operative period. Fourteen patients' 
vision deteriorated over time due to improper medication usage and poor hygiene. Ten patients were lost to follow-up [34]. 
Jun Yi Wang et al. concluded that Infectious keratitis remained the leading indication for penetrating keratoplasty in 
Shandong, and fungal infections were still the primary cause of corneal infections [35]. In Vietnam, infectious keratitis is 
the most frequent reason for keratoplasty, consistent with reports of causes from other developing nations. Between 2005 
and 2010, the most common reasons for corneal transplantation in Shandong, China, were infectious keratitis (37.1%), 
herpes simplex keratitis (19.1%), and keratoconus (11.2%) [36]. The most common indication in our study was keratoconus.  
The second most common cause for PK in this study was decompensated cornea, caused by most commonly caused by 
conditions such as Fuchs endothelial dystrophy or surgical trauma  [37].  
In our study, the most common type of surgery was penetrating keratoplasty, 63 (38.8%) followed by DALK 58 (35.8%). 
However, in India, the most common surgical procedure was full-thickness keratoplasty 1747 (74%) from 2011 to 2020 [38]. 
While in the United States, PK (decreased from 2015 to 2020 (19,160-15,402, 40% to 36.4%), while the DMEK procedure 
increased (9.8%-27.8%) [39]. In our study, the restored visual acuity after surgery was a tremendous improvement. We then 
obtained the goal of surgery. Meanwhile, a study in Saudi Arabia had the same successful visual outcome post-keratoplasty 
compared to pre-keratoplasty [40]. This study provided a snapshot of the prevalence, common keratoplasty indications, 
and visual outcomes in Libya compared to other studies, which reinforced similar results from other countries. The 
limitations of this study are that the duration of data collection was a year, compared to the average of 5 years in other 
studies, and that information was missing from the patient file. The strengths of the study are a representative sample size, 
different age groups, a low risk of postoperative complications, and a good visual outcome. Recommendations of this study 
are increasing awareness about corneal diseases, providing eye care, especially in rural areas, improving patient file 
documentation, and establishing corneal bank. 
 
Conclusion 
The study concluded that the visual outcome post-keratoplasty was improved, with minor ocular complications, which 
determined the success rate of keratoplasty. In addition, the main cause of keratoplasty was keratoconus. Improving the 
visual outcome leads to improved quality of life for the patient, which leads to the flourishing of the healthcare system and 
economy. Keratoplasty is becoming a less common surgery compared to the past decades, and types of keratoplasty allow 
avoiding full-thickness keratoplasty, which means a decrease in the risk of graft failure or graft rejection. 

 

https://doi.org/10.54361/ajmas.269723


Alqalam Journal of Medical and Applied Sciences. 2026;9(7):2000-2006 

https://doi.org/10.54361/ajmas.269723  
 

 

Copyright Author (s) 2026. Distributed under Creative Commons CC-BY 4.0 
Received: 06-05-2026 - Accepted: 04-07-2026 - Published: 12-07-2026     2005    

References 
1. Steinmetz JD, Bourne RRA, Briant PS, Flaxman SR, Taylor HRB, Jonas JB, et al. Causes of blindness and vision impairment in 

2020 and trends over 30 years, and prevalence of avoidable blindness in relation to VISION 2020: the Right to Sight: an analysis 
for the Global Burden of Disease Study. Lancet Glob Health. 2021 Feb;9(2):e144-e160. doi: 10.1016/S2214-109X(20)30489-7.  

2. Rabiu MM, Jenf M, Fituri S, Choudhury A, Agbabiaka I, Mousa A. Prevalence and causes of visual impairment and blindness, 
cataract surgical coverage and outcomes of cataract surgery in Libya. Ophthalmic Epidemiol. 2013 Feb;20(1):26-32. doi: 
10.3109/09286586.2012.746994. 

3. Gupta N, Tandon R, Gupta SK, Sreenivas V, Vashist P. Burden of corneal blindness in India. Indian J Community Med. 2013 
Oct;38(4):198-206. doi: 10.4103/0970-0218.120153. 

4. Crawford A, Patel D, McGhee C. A brief history of corneal transplantation: From ancient to modern. Oman J Ophthalmol. 
2013;6(4):12-17. doi: 10.4103/0974-620X.122289. 

5. Moffatt SL, Cartwright VA, Stumpf TH. Centennial review of corneal transplantation. Clin Exp Ophthalmol. 2005 Dec;33(6):642-
657. doi: 10.1111/j.1442-9071.2005.01134.x. 

6. Starzl TE. History of clinical transplantation. World J Surg. 2000 Jul;24(7):759-782. doi: 10.1007/s002680010124. 
7. Coster DJ. A century of corneal transplantation. Clin Exp Ophthalmol. 2005 Dec;33(6):557-558. doi: 10.1111/j.1442-

9071.2005.01132.x. 
8. Singh R, Gupta N, Vanathi M, Tandon R. Corneal transplantation in the modern era. Indian J Med Res. 2019 Jul;150(1):7-22. doi: 

10.4103/ijmr.IJMR_141_19. 
9. Doğan C, Arslan OŞ. Outcomes of therapeutic and tectonic penetrating keratoplasty in eyes with perforated infectious corneal 

ulcer. Turk J Ophthalmol. 2019 Apr;49(2):55-60. doi: 10.4274/tjo.galenos.2018.06937. 
10. Chendran P, Meng Hsien Y, Wan Abdul Halim WH. Multifacet of cornea patch graft in anterior segment diseases. Case Rep 

Ophthalmol Med. 2019 Nov 11;2019:6862487. doi: 10.1155/2019/6862487. 
11. Al-Kharashi SA, Al-Obailan MM, Almohaimeed M, Al-Torbak AA. Deep anterior lamellar keratoplasty. Saudi J Ophthalmol. 2009 

Oct;23(3-4):203-209. doi: 10.1016/j.sjopt.2009.10.004. 
12. Gurnani B, Kaur K. Comment on: Sensitivity and specificity of potassium hydroxide and calcofluor white stain to differentiate 

between fungal and Pythium filaments in corneal scrapings from patients of Pythium keratitis. Indian J Ophthalmol. 2022 
Jun;70(6):2204. doi: 10.4103/ijo.IJO_345_22. 

13. Gurnani B, Christy J, Kaur K, Moutappa F, Gubert J. Successful management of Pythium insidiosum keratitis masquerading as 
dematiaceous fungal keratitis in an immunosuppressed Asian male. Ocul Immunol Inflamm. 2024 May 27;32(5):583-586. doi: 
10.1080/09273948.2023.2179495. 

14. Gurnani B, Kaur K. Bacterial Keratitis. StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing; 2026 Jan-. PMID: 
34662023. 

15. Lambiase A, Sacchetti M. Diagnosis and management of neurotrophic keratitis. Clin Ophthalmol. 2014 Mar;8:571-579. doi: 
10.2147/OPTH.S45921. 

16. Szentmáry N, Daas L, Shi L, Laurik KL, Lepper S, Milioti G, et al. Acanthamoeba keratitis - Clinical signs, differential diagnosis 
and treatment. J Curr Ophthalmol. 2019 Mar;31(1):16-23. doi: 10.1016/j.joco.2018.09.008. 

17. Koganti R, Yadavalli T, Naqvi RA, Shukla D, Naqvi AR. Pathobiology and treatment of viral keratitis. Exp Eye Res. 2021 
Apr;205:108483. doi: 10.1016/j.exer.2021.108483. 

18. Gurnani B, Christy J, Narayana S, Rajkumar P, Kaur K, Gubert J. Retrospective multifactorial analysis of Pythium keratitis and 
review of literature. Indian J Ophthalmol. 2021 May;69(5):1095-1101. doi: 10.4103/ijo.IJO_1808_20.  

19. (Note: Reference 19 in your list was a duplicate of reference 18). 
20. Al-Arfai KM, Yassin SA, Al-Beshri AS, Al-Jindan MY, Al-Tamimi ER. Indications and techniques employed for keratoplasty in the 

Eastern province of Saudi Arabia: 6 years of experience. Ann Saudi Med. 2015 Sep-Oct;35(5):387-393. doi: 10.5144/0256-
4947.2015.387. 

21. Edwards M, Clover GM, Brookes N, Pendergrast D, Chaulk J, McGhee CN. Indications for corneal transplantation in New 
Zealand: 1991-1999. Cornea. 2002 Mar;21(2):152-155. doi: 10.1097/00003226-200203000-00004. 

22. Kanavi MR, Javadi MA, Sanagoo M. Indications for penetrating keratoplasty in Iran. Cornea. 2007 Jun;26(5):561-563. doi: 
10.1097/ICO.0b013e318041f05c. 

23. Frigo AC, Fasolo A, Capuzzo C, Fornea M, Bellucci R, Busin M, et al. Corneal transplantation activity over 7 years: changing trends 
for indications, patient demographics and surgical techniques from the Corneal Transplant Epidemiological Study (CORTES). 
Transplant Proc. 2015 Mar;47(2):528-535. doi: 10.1016/j.transproceed.2014.10.040.  

24. Coster DJ, Lowe MT, Keane MC, Williams KA. A comparison of lamellar and penetrating keratoplasty outcomes. Ophthalmology. 
2014 May;121(5):979-987. doi: 10.1016/j.ophtha.2013.12.017. 

25. Legeais JM, Parc C, d'Hermies F, Pouliquen Y, Renard G. Nineteen years of penetrating keratoplasty in the Hotel-Dieu Hospital 
in Paris. Cornea. 2001 Aug;20(6):603-606. doi: 10.1097/00003226-200108000-00009. 

26. Ting DS, Sau CY, Srinivasan S, Ramaesh K, Mantry S, Roberts F. Changing trends in keratoplasty in the West of Scotland: a 10-
year review. Br J Ophthalmol. 2012 Mar;96(3):405-408. doi: 10.1136/bjophthalmol-2011-300244. 

27. Mkanganwi N, Nondo SI, Guramantunhu S. Indications for corneal grafting in Zimbabwe. Cent Afr J Med. 2000 Nov;46(11):292-
295. doi: 10.4314/cajm.v46i11.8574. 

28. Wang J, Hasenfus A, Schirra F, Bohle RM, Seitz B, Szentmáry N. Changing indications for penetrating keratoplasty in 
Homburg/Saar from 2001 to 2010-histopathology of 1,200 corneal buttons. Graefes Arch Clin Exp Ophthalmol. 2013 
Mar;251(3):797-802. doi: 10.1007/s00417-012-2117-2. 

29. Sano FT, Dantas PE, Silvino WR, Sanchez JZ, Sano RY, Adams F, et al. Tendência de mudança nas indicações de transplante 
penetrante de córnea [Trends in changing indications for penetrating keratoplasty]. Arq Bras Oftalmol. 2008 May-Jun;71(3):400-
404. doi: 10.1590/S0004-27492008000300018. 

30. Xie L, Song Z, Zhao J, Shi W, Wang F. Indications for penetrating keratoplasty in North China. Cornea. 2007 Oct;26(9):1070-1073. 

https://doi.org/10.54361/ajmas.269723


Alqalam Journal of Medical and Applied Sciences. 2026;9(7):2000-2006 

https://doi.org/10.54361/ajmas.269723  
 

 

Copyright Author (s) 2026. Distributed under Creative Commons CC-BY 4.0 
Received: 06-05-2026 - Accepted: 04-07-2026 - Published: 12-07-2026     2006    

doi: 10.1097/ICO.0b013e318093de07. 
31. Dorrepaal SJ, Cao KY, Slomovic AR. Indications for penetrating keratoplasty in a tertiary referral centre in Canada, 1996-2004. 

Can J Ophthalmol. 2007 Apr;42(2):244-250. 
32. Tan JC, Holland SP, Dubord PJ, Moloney G, McCarthy M, Yeung SN. Evolving indications for and trends in keratoplasty in British 

Columbia, Canada, from 2002 to 2011. Cornea. 2014 Mar;33(3):252-256. doi: 10.1097/ICO.0000000000000066. 
33. Cosar CB, Sridhar MS, Cohen EJ, Held EL, Alvim Pde T, Rapuano CJ, et al. Indications for penetrating keratoplasty and associated 

procedures, 1996-2000. Cornea. 2002 Mar;21(2):148-151. doi: 10.1097/00003226-200203000-00003. 
34. Dahiya M, Chugh JP, Chauhan RS, Rathi A. Clinical indications of penetrating keratoplasty in a tertiary care centre of North India. 

Int J Community Med Public Health. 2020 Aug;7(9):3439-3443. doi: 10.18203/2394-6040.ijcmph20203904. 
35. Wang JY, Xie LX, Song XS, Zhao J. Trends in the indications for penetrating keratoplasty in Shandong, 2005-2010. Int J Ophthalmol. 

2011;4(5):492-497. doi: 10.3980/j.issn.2222-3959.2011.05.07. 
36. Dong PN, Han TN, Aldave AJ, Chau HT. Indications for and techniques of keratoplasty at Vietnam National Institute of 

Ophthalmology. Int J Ophthalmol. 2016 Mar 18;9(3):379-383. doi: 10.18240/ijo.2016.03.09. 
37. Y N, Rath R. Indications and visual outcome following optical keratoplasty and their correlation with graft failure. Ophthalmol J. 

2021;6:184-192. doi: 10.5603/OJ.2021.0030. 
38. Kaur A, Parida P, Priyadarshini SR, Mohanty A, Sahu SK, Das S. Indications and types of keratoplasties: Trends in the past 10 

years (2011-2020) in Eastern India. Indian J Ophthalmol. 2023 Sep;71(9):3166-3170. doi: 10.4103/IJO.IJO_2636_22.  
39. Xiao G, Tsou BC, Soiberman US, Prescott CR, Srikumaran D, Woreta FA. Keratoplasty in the United States: Trends and 

indications from 2015 to 2020. Cornea. 2023 Nov;42(11):1360-1364. doi: 10.1097/ICO.0000000000003180. 
40. Al-Sharif EM, Alkharashi M. Indications, surgical procedures and outcomes of keratoplasty at a tertiary university-based 

hospital: a review of 10 years' experience. Int Ophthalmol. 2021 Mar;41(3):957-972. doi: 10.1007/s10792-021-01731-2. 

https://doi.org/10.54361/ajmas.269723

