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ABSTRACT

Objectives: To report the outcomes of penetrating
keratoplasty (PKP) surgeries in eyes with failed PKP.

Methods: This was a retrospective, non-comparative,
descriptive case series. Thirty eyes of 30 patients with
failed PKP comprised our study group, they were
reviewed from January 2007 to December 2012 at
the King Khaled Eye Specialist Hospital, Riyadh,
Kingdom of Saudi Arabia. Data were collected on
best corrected visual acuity before and after one week,
one month, 3 months, 6 months, one year, and 2
years following PKP. Intraoperative and postoperative
complications, changes in intraocular pressure (IOP),
additional surgical procedure and other ocular
comorbidities were also documented. The visual
outcomes at 6 months and one year were associated
with risk factors.

Results: Before intervention, 18 (60%) eyes had
vision <20/400. Vision was 20/20 to 20/60 in 10
(30%) eyes at 6 months, 17 (57%) eyes at 12 months,
and 22 (73%) eyes at 24 months. The variation in
IOP at different follow up periods was not significant
(p=0.2). The presence of other ocular comorbidity
was not significantly associated with functional visual
outcome (p=0.4). Additional surgical procedure after
repeat PKP enabled a regain of excellent vision in 9
(47%) eyes at one year. The numbers for past corneal
surgeries were significantly associated with the visual
outcome at 6 months.

Conclusion: Penetrating keratoplasty to manage
failed PKP resulted in reducing visual disabilities.
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Ithough corneal transplant is the most common organ

transplant, long-term outcomes are not always favorable.
The rejection rate was reported to be as high as 30% after
5 years of a successful keratoplasty.! Immunosuppressive
strategies in the high risk group has helped in reducing this
rejection rate, although repeat keratoplasty is often needed.”
The success of repeat keratoplasty depends on the number
of previous failed surgeries, an indication for keratoplasty
and the approach used for keratoplasty.*> In view of sparing
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availability of donor material, judicious use of corneal tissue
especially in failed keratoplasties is a matter of concern. In a
large series of keratoplasty surgeries in the USA, 8.9% were
for eyes with failed past keratoplasty surgeries.® King Khaled
Eye Specialist Hospital (KKESH) in Riyadh, Kingdom of
Saudi Arabia (KSA) is a tertiary eye center, where nearly
1000 keratoplasty surgeries are performed in a year.” The
outcomes of keratoplasty surgeries at KKESH have already
been studied.® However, the outcomes of repeat penetrating
keratoplasty (PKP) in eyes that had a history of failed PKP
have not yet been studied. We present the profile and visual
outcomes, changes in intraocular pressure (IOP) and success
rates in eyes with failed graft that were managed by PKP at
KKESH.

Methods. This research project was approved by
the Institutional Research Board of KKESH, Riyadh,
KSA. The cases of failed PKP managed by repeat PKP
from January 2007 to December 2012, and with at
least a 6 month postoperative follow up were included
in this review. One cornea surgeon was involved in
data collection and review. Eye bank data relating to
keratoplasty surgeries and the indication of repeat
surgery were used to short list the patients to include in
the present study. For these indemnified cases, case files
and surgery details were extracted.

The demographic profile of participants included
age, gender, and age at last PKP to manage failed
PKP. Clinical details included; preoperative vision,
duration between repeat PKP and previous surgery,
indications for past PKP and IOP. The relevant history
included; systemic comorbidities like diabetes and
hypertension, the number of past keratoplasty surgeries,
and the diagnosis of other ocular comorbidity by
ophthalmologist in the past.

Intraoperative  and  immediate  postoperative
complications information was taken from the surgery
logbook. The vision in these cases before and after
surgery at different follow up periods was assessed using
Snellen’s vision chart held at 6 meters distance from the
patient. The presenting and best-corrected visual acuity
using pinhole were assessed. The IOPs were measured by
an applanation tonometer mounted on a slit lamp bio-
microscope (Topcon, Japan). In a few cases, IOP was
measured on the table or on the first day postoperative
follow up using Tono-Pen (Medtronic, USA).

The visual status of the managed eye was grouped
as “20/20 to 20/60”, “<20/60 to 20/200”, “<20/200 to
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20/400”, and “<20/400 but perception of light present”.
The visual status and IOP at 6 months following the
repeat PKP was the outcome variable. If the vision
improved to 20/60 or better, we defined it as a complete
success. If the vision at 6 months follow up was <20/60
to 20/400, we considered it a relative success.

The presence of ocular comorbidities was associated to
the success of keratoplasty. The data were collected using
a pretested form. Then it was transferred to a Microsoft
Excel spreadsheet. We used the Statistical Package for
Social Sciences version 16 (SPSS Inc., Chicago, IL, USA)
and univariate analysis by parametric method to
calculate the frequencies and percentage proportions
for qualitative variables. For normally distributed
quantitative variables, we calculated the mean and
standard deviation (SD). However if the variable was
not normally distributed, we presented the median 25%
quartile, minimum and maximum value of the variable.
To compare the visual status of 2 dependent variables
we used the chi square values and 2 sided p-values.

Results. There were 30 cases in our study. Their
mean age was 52.3 (standard deviation [SD]: 22.9
years). The median of the interval between present PKP
and past corneal surgery was 3 months (25% quartile
= 1.2 months, minimum = one month and maximum
= 33 months). Male participants were 19 (63%) and
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female were 11 (37%). Sixteen right eyes and 14 left
eyes were operated for repeat PKP. Ocular pathologies
for which keratoplasty surgeries were performed in the
past included; pseudophakic bullous keratopathy (2),
keratoconous (5), corneal scar (8), macular dystrophy (1),
congenital hereditary endothelial dystrophy (3), fuchs
endothelial dystrophy (3), therapeutic graft (8). Systemic
morbidity included hypertension (4), and diabetes (4).
Nineteen eyes underwent keratoplasty once,
6 eyes were operated on twice, while 5 eyes had
undergone keratoplasty surgeries 3 or more times.
Cases were grouped according to ocular comorbidities.
Among eyes with failed graft, ocular comorbidities
included; glaucoma (12), high myopia (1), vernal
keratoconjunctivitis (10), and aniridia (1). In 13 eyes,
we did not find any associated ocular comorbidity.
One eye had a temporary wound leak, while 6 eyes
showed early signs of rejection within 4 weeks of surgery.
One case resulted in blindness, while the rest had
vision <20/200 at 6 months after repeat PKP. The best-
corrected visions at different follow up visits following
the repeat keratoplasty surgery were compared with the
best corrected visual acuity before surgery (Figure 1). In
our study, at 2 years after surgery, the complete success
rate was 73% (95% confidence interval [CI]: 57-89)
and the relative success rate was 86% (95% CI: 74-98)
in our study. At 6 months, the complete success rate was

24wk 56wk 112wk

W <20/400 to PL+

Figure 1 - Visual acuity in eyes with failed graft before and at different times of follow up after repeat penetrating keratoplasty,
X axis shows different follow up periods after surgery, Y axis shows the percentage proportion of eyes with different
visual acuity grades, Red color suggests vision <20/400, Blue color depicts vision <20/200 to 20/400, Yellow color
symbolizes vision <20/60 to 20/200, and Green color reveals ‘function normal vision’ 20/20 to 20/60.
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Figure 2 - Intraocular pressure (IOP) in eyes with failed graft before and at different times of follow up after repeat penetrating
keratoplasty, X axis shows different follow up periods after surgery, Y axis shows IOP in mm Hg, Central square
denotes median IOR, upper and lower end of high-low line denote 25% and 75% quartile of IOP. wk - week

339% and the relative success rate was 76%. The IOP
at 1, 4, 12, 24, 56, and 112 weeks following surgery
are shown in Figure 2. The variation in IOP following
repeat PKP was not significant (p=0.4).

In 11 eyes, additional surgeries such as the
repositioning ofiris, air injection, cautery of conjunctival
vessels, trabeculectomy, and cataract surgery had to be
performed. Four (36.4%) eyes had complete success,
while 8/11 (73%) had relative success following
additional procedure.

Among the 18 eyes that did not need additional
surgical procedure, 6/18 (33.3%) had complete success
and 15/18 (83.3%) had relative success. The difference
in visual status of the 2 groups was not significant
(»=0.2). Among the 14 eyes with ocular comorbidities,
a complete success was found in 4 (40%), and relative
success in 10 (87%) at 6 months following repeat
PKP. In the 16 eyes without ocular comorbidities, the
complete and relative success rate was same.

Of the 18 eyes having undergone one surgery in the
past, 7(39%) had complete success and 14 (78%) had
relative success. Of the 11 eyes that had more than one
surgery in the past, a complete success was found in
one (9%) and relative success in 3 (27%) eyes after 6
months of repeat PKP (p=0.03).

Discussion. Our study showed the importance
of repeat PKP in the management of failed corneal
grafts. Repeat PKP could provide functional vision in
three fourth of eyes in 2 years. Six eyes showed early

signs of graft rejection and needed long-term intense
immunosuppressive management. The variation of IOP
was not significant in operated eyes. The number of past
corneal surgeries significantly and negatively affected
the visual outcome of operated eyes.

In our study, vision was 20/60 or better in 73% of
cases after 2 years of repeat PKP. In a study carried out
in Turkey,” only 21% of the eyes undergoing PKP as
a repeat procedure had visual acuity of 20/100. The
short-term vision gain in this study was less compared
with the long-term visual gain. It is perhaps the
detection of signs for early rejection and additional
surgical procedures to address comorbidities that are
responsible for the long-term success in our study.

In spite of the use of immunosuppressive strategies,
6 eyes demonstrated signs of graft rejection. A guarded
prognosis should be offered to those showing early signs
of rejection. Although studies with smaller samples
showed the use of prophylactic immunosuppressant in
avoiding graft rejection in repeat PKP, the Cochrane
review did not support this benefit.”

The variation in IOP was not significant at different
times of follow up until 2 years in the present study. In
contrast, the rise in IOP in the first year following repeat
PKP was significant in eyes managed by femtosecond
assisted keratoplasty.” The rise of IOP along with fixed
dilated pupils following PKP was noted by Jastaneiah
et al.’ The use of Healon as viscoelastics is blamed for
the persistent rise in IOP during the one-year follow up
period."" Modern and safer viscoelastics that were used
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in the present study could have reduced the risk of rise
in IOP.

Glaucoma was a comorbidity in 40% of our cases.
Ongoing glaucoma medication in these eyes could also
be responsible for less variation in IOP observed during
the postoperative period.

The study had a few limitations. The numbers of eyes
undergoing the proposed surgery were few. Therefore,
the outcomes of subgroups could be influenced by
statistical error and should be looked at with caution.
Although short-term outcomes of 6 months were
available in all but one case, long-term outcomes like
one year and 2 year after repeat PKP had large dropout
rates. This could be due to the development of medical
centers with high levels of eye care units in other areas
of Saudi Arabia where these cases might be visiting for
follow ups instead of returning to KKESH.

In conclusion, until the corneal tissue is cultured
and available for legally transplantation in the human
eye, corneal tissue from cadavers will continue, and
failed graft management by keratoplasties will be the
only solution available to care givers.'” Until alternative
methods for keratoplasty like Descemet stripping
automated endothelial ~ keratoplasty,”” Descemet’s
membrane endothelial keratoplasty,'* and artificial
corneas become available, PKP could be the only proven
mode of management of failed graft."” A comparative
study is recommended to study the success rates in these
different procedures for failed PKP.
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