Repeat Keratoplasty Results
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ABSTRACT
Introduction:
Keratoplasty is one of the most common tissue transplants. The survival rate in these cases is about 57% for a 5-year period and 11.1%—for a 12-year period. The primary diagnosis also has an influence.
Aim: 
The aim of this article is to present the results of penetrating keratoplasty in reoperation patients over a 10-year period.
Material and Methods: 
A retrospective clinical study was conducted in which 31 patients (33 eyes) with repeat keratoplasty were followed up and analyzed. The average period between the primary keratoplasty and the first repeat keratoplasty was 19 months. All patients underwent penetrating keratoplasty.
Results: 
Distributed by gender, 21 (67.74%) of the patients were male and 10 (32.26%) were female. At discharge from the hospital, the transplant was transparent in 80–84% of cases. According to the primary indication for keratoplasty, the percentage of patients with bullous keratopathy and corneal dystrophy was the highest. The percentage of patients with visual acuity was the highest—0.05–0.09. No statistically significant difference was found in graft survival depending on the number of reoperations and the primary indication for keratoplasty.
Conclusion:
Repeat keratoplasty is the only option for some improvement in vision, despite the high risk.
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INTRODUCTION
Keratoplasty is one of the most common tissue transplants. Continuous improvements in surgical technique and increased life expectancy have made repeat keratoplasty the leading indication for corneal transplantation.
The patients requiring repeat keratoplasty belong to the high-risk cases. It is necessary to make a good preoperative evaluation. Among the possible complications, the most common is neovascularization, which increases the risk of a rejection reaction by the body.
According to literature data, survival in repeat keratoplasty cases is about 57% for a 5-year period and 11.1%—for a 12-year period (1,2). The primary keratoplasty diagnosis also has an influence—keratoconus has the best prognosis, followed by stromal dystrophies, bullous keratopathy, etc. (3).
AIM
The aim of the article is to present the results of penetrating keratoplasty in reoperation patients over a 10-year period.
MATERIALS AND METHODS
A retrospective clinical study was conducted in which 31 patients (33 eyes) with repeat keratoplasty were followed up and analyzed. All cases were operated on in the Eye Clinic at the Dr. G. Stranski University Hospital in Pleven.
All patients underwent a general medical examination, eye examination—visual acuity, biomicroscopy, tonometry, B-echography. The operation was performed under general anesthesia.
A standard operative technique of penetrating keratoplasty was applied. In the first stage of the operation, a Fleringa ring was placed and the diameter of the recipient was determined. The donor cornea was trephined with a manual Storz type trephine with a diameter larger than that of the recipient by 0.5 cm. The recipient bed was formed. The donor button was placed and adapted with 10/0 nylon interrupted sutures. An anterior chamber pressurization check was performed. Antibiotic and corticosteroid were administered subconjunctivally.
Data were processed with SPSS v.14. The reliability of the samples was checked with the Kolmogorov-Smirnov and Safiro-Wick tests, and the standard confidence interval and level of significance (p < 0.05) were used for the parametric tests. The Kaplan–Meier test was used for survival.
RESULTS 
A total of 31 patients (33 eyes) with repeat keratoplasty were followed up and documented for a period of 10 years. Of these, there were 10 cases with two repeat keratoplasties and 5 with three. In 8 cases, the primary operation was performed elsewhere.
Distributed by gender, 21 (67.74%) of the patients were male and 10 (32.26%) were female. By place of residence—24 (77.42%) were from a city and 7 (22.58%) were from a village. 
The average age of the patients at the first operation was 60.24 ± 2.51 years. 
According to the primary indication for keratoplasty, the highest percentage of patients with bullous keratopathy and corneal dystrophy was 36.36% and 30.30%, respectively.
Recipient risk factors in primary keratoplasty were observed in 39.39%. The most frequent were the presence of neovessels—76.92%, followed by diseases of the surface of the eye—15.38%, and diseases of the eyelids—7.69%.
The average period between the primary keratoplasty and the first repeat keratoplasty was 19 months; the average period between the first and the second reoperation was 14 months; and between the second and the third—27 months. 
The average age of the donors used at the primary keratoplasty was 61.92 ± 2.07 years (from 49 to 73 years), at the first reoperation—61.23 ± 2.83 years (from 20 to 75 years), at the second reoperation—51 ± 5.31 years (from 27 to 70 years), and at the third—54 ± 3.79 years (from 39 to 60 years).
According to the number of endothelial cells, the donor material obtained from the eye bank at the primary surgery was good (up to 2499 cells) in 40%, very good (from 2500 to 2999 cells) in 40%, and excellent (over 3000 cells) in 20%. At the first reoperation, it was good in 17.65%, very good in 52.94%, and excellent in 29.41%. At the second reoperation, it was good in 42.86%, very good—28.57%, and excellent in 28.57%. At the third reoperation, it was very good in 80% and excellent in 20%.
The mean time from death to collection of the material at the primary operation was 7.58 ± 1.53 h. (from 1.50 to 12 hours), at the first reoperation—6.49 ± 40.95 hours (from 0.5 to 13 hours), at the second reoperation—9.42 ± 1.43 hours. (from 5 a.m. to 4 p.m.), and the average median time period at the third reoperation was 4 h (from 2.45 a.m. to 9.45 p.m.).
Intraoperative additional manipulations during the primary operation were performed in 8 cases (19.51%), during the first reoperation—3 cases (8.33%), during the second reoperation—1 case (9.09%), and during the third no additional manipulations were required. 
No intraoperative complications were reported.
EARLY POSTOPERATIVE PERIOD	
Complications in the early postoperative period were observed in 35.29% of patients in the primary operation. In repeat keratoplasty the share of complications was 37.74%, in the second reoperation—41.18%, and in 28.57% of cases with a third keratoplasty.
At discharge from the hospital, the transplant was transparent in 80–84% of cases. The patients with visual acuity of 0.05–0.09 were the most numerous. This was observed after the primary surgery, the reoperation, and the second keratoplasty with shares of 27.27%, 37.93%, and 60%, respectively. At the third reoperation, the share of cases with vision of up to 0.01 and those with 0.02–0.04 was equal—40%. 
The highest percentage of cases with vision above 0.2 was achieved in patients after primary keratoplasty, and the best visual acuity after third keratoplasty was between 0.05 and 0.09.
LATE POSTOPERATIVE PERIOD
The median value of the observation period after discharge for the patients was 9.5 months (from 2 to 156 months), the average value after the second reoperation was 8.18 ± 1.70 months (from 0.5 to 15 months) and the average median value after the third reoperation is 12.5 months (from 1 to 84 months).
The most common complication in the late postoperative period is opacification of the transplant. Completely clouded transplants (for the entire follow-up period) after the first reoperation of the followed group represented 61.54% (16 cases) of all cases, after the second—50.00% (5 cases), after the third—50.00% (2 cases).
No statistically significant difference was found in graft survival depending on the number of reoperations and the primary indication for keratoplasty.
After suture removal, 11 patients required one reoperation, 2 needed two, and in 4 a third reoperation was necessary.
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Fig. 1. M.H.I., 29 years old; A) second keratoplasty; B) 1 year after the operation; C) 2 years after the operation—the transplant is cloudy; D) third keratoplasty.

DISCUSSION
Success in keratoplasty can be defined as the preservation of a clear graft with varying degrees of improvement in vision. Transplant opacification may be due to endothelial decompensation, immune rejection, ocular surface diseases, etc.
With the development of surgical techniques, advances in immunosuppressive therapy, the results of keratoplasty have improved, but still some transplants become cloudy. In these cases, the only option to help the patient and improve vision is reoperation. For this reason, this type of operation occupies an increasingly large share of the indications for transplantation. A lamellar technique can be used, but results are still controversial, and penetrating keratoplasty remains the treatment of choice for now.
Compared to primary keratoplasty, repeat keratoplasty has a worse prognosis. In our study, in the early postoperative period, the success rate was the same in both types—primary and repeat keratoplasty, 81% and 80% of transparent transplants, respectively. However, in the late period, the number of opaque transplants in reoperation cases increased. According to our data, no statistically significant difference in terms of survival was found between cases with one and two repeat keratoplasties. In the Corneal Transplantation Study (CCTS), a statistically significant, two-fold increase in risk was reported with each subsequent graft. This is due to the degree of damage to the recipient tissue, the older age of the patient compared to the primary operation, the development of secondary glaucoma, disorders in the ocular surface, and other factors, and does not depend on the number of reoperations (8,9).
A comparison of visual acuity between primary keratoplasty and reoperation is difficult to make because it is affected by different factors. According to literature data, vision above 0.15 is achieved in about 15–41% of the patients. In 17% of our cases, visual acuity was above 0.1 after the first reoperation, but after each subsequent reoperation the vision decreased. Visual acuity was inversely proportional to the number of repeat keratoplasties (10).
Repeat keratoplasty provides a new opportunity to improve vision in cases with a clouded transplant, but these patients must be well selected, as patients with permanent damage to the anterior segment of the eye are not promising for reoperation.
Similar to other studies, in our study most repeat keratoplasty procedures were performed in patients with bullous keratopathy and dystrophies, as they represented the larger proportion of those requiring primary keratoplasty (11–14). These two nosological units were 66% of the initial reasons for surgical treatment of the cornea, and for this reason, the percentage of repeat keratoplasty was higher. Attempts at conservative treatment of an opacifying graft, patient consent, and waiting for material for subsequent keratoplasty prolong the time and increase the risk of rejection. The aim is to do the reoperation as early as possible. The average duration of the periods until the first and second repeat keratoplasty were 19 and 14 months, respectively. During this period, patients were actively monitored, the outlook was assessed and the patient was prepared for the next operation.

CONCLUSION

Despite the high risk of rejection of the transplant after each subsequent operation, repeat keratoplasty is the only option for some improvement in vision, albeit for a certain period of time.
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