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ABSTRACT

Introduction: This study aims to compare the 2-year graft
survival and outcomes of descemet stripping endothelial
keratoplasty (DSEK) and penetrating keratoplasty (PK) for
the treatment of bullous keratopathy (BK) among multiethnic
Malaysia populations treated at a Tertiary Eye Centre in
Kuala Lumpur, Malaysia.

Materials and Methods: This was a retrospective study of
BK or Fuchs endothelial dystrophy (FED) patients who
underwent DSEK or PK from 2015 to 2019 in Kuala Lumpur
Hospital with a minimal post-operative follow-up of 2 years.
Outcome measures included best-corrected visual acuity
(BCVA), graft survival and complications. A total of 26 DSEK
cases and 32 PK cases were included.

Results: At 2 years, graft survival rates were quite similar in
two groups (DSEK 80.8% vs PK 75%, p=0.765). The mean
follow-up period was 35.2 months in DSEK and 31.4 months
for PK (p=0.465). The cumulative survival rates were slightly
higher in the DSEK group (DSEK 73.1% vs PK 53.1%,
p=0.119), but the result was not statistically significant. Post-
operative complications were associated with higher graft
failure in both groups (p=0.019). DSEK group has better
post-operative BCVA (LogMAR DSEK 0.42 vs PK 0.83,
p=0.003).

Conclusion: Similar graft survival rates were observed with
both corneal transplant techniques for 2 years among
Malaysian patients with BK. Post-operative complications
can cause a higher risk of graft failure. DSEK produced
better post-operative BCVA compared to PK.
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INTRODUCTION

Bullous keratopathy (BK) is characterised by corneal
endothelial decompensation associated with irreversible
corneal oedema. Aetiologies include Fuchs endothelial

dystrophy (FED), iridocorneal endothelial syndrome (ICE),
congenital hereditary endothelial dystrophy (CHED) and
endothelial injury caused by intraocular surgeries such as
phacoemulsification or glaucoma surgeries.

Descemet stripping endothelial keratoplasty (DSEK) and
penetrating keratoplasty (PK) are safe surgical procedures to
treat BK.! PK involved full-thickness corneal transplant, while
DSEK only involved posterior stroma, Descemet membrane
and endothelial of the cornea.

Complications of PK and DSEK include infection, wound
dehiscence, and most importantly graft failure. Several risk
factors are associated with a higher risk of graft failures, such
as young patient, graft for corneal ulcer, large graft size,
suture-related inflammation and ABO incompatibility.>*

The most important outcome is the graft survival rate. Few
articles have been published on this topic, especially in
Western countries and Eastern Oriental countries (mostly the
Chinese population).*”” Data on other ethnicities in South East
Asia such as Malay, Indian and Natives population are not
reported.

Even with all the reported results, there is no conclusive result
and unified recommendation. United Kingdom National
Transplant Registry reported a higher graft failure in the
endothelial keratoplasty (EK) group than the PK group in FED
at 2 years.® Similarly, Hong Kong researchers noticed DSEK
has poorer survival in 2 years than the PK group. However,
in Taiwan and Singapore, studies with predominantly
Chinese patients reported better graft survival in the EK group
than PK for BK at 100-days and 5 years, respectively.®’
Otherwise, a Cochrane review and a few studies from
Western and Eastern countries with mostly Oriental patients
have no statistical difference between the DSEK and PK
groups in terms of graft survival.™"

The present study aimed to report the graft survival and
outcomes of both PK and DSEK in BK patients among
multiethnic Malaysia populations treated in a tertiary
referral center in Kuala Lumpur, Malaysia.
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MATERIALS AND METHODS

This retrospective study was conducted in Kuala Lumpur
Hospital, following the tenets of the Declaration of Helsinki
and ethics approval obtained from our local institutional
review board (Medical Research & Ethics Committee, Ministry
of Health; NMRR ID-21-02147-JF6). BK patients who
underwent corneal transplantation from 2015 to 2019 in
Hospital Kuala Lumpur were included. Their identities were
extracted from the corneal transplant logbook recorded in
the Ophthalmology Department of Kuala Lumpur Hospital.
All corneal transplantation surgeries were conducted by three
corneal consultants and three fellows in Kuala Lumpur
Hospital. All surgeries were using the standard surgical
techniques of DSEK and PK. Most of the corneal grafts were
imported from the United States with only a few of them
being local donors. A minimum follow-up of 2 years post-
operative is required to be included in this study. All patients
were transplant-virgin. We excluded patients that underwent
repeated corneal transplants

The basic demographic was extracted. Factors of interest
include age, race, gender, diagnosis, laterality, corneal
transplantation operation date, type of operation, donor
source, graft size, pre-operative best-corrected visual acuity
(BCVA), co-morbidities, ocular co-morbidities, post-operative
BCVA, survival periods and complications.

Study outcome measures were compared between DSEK and
PK groups. Graft survivability between both groups will be
compared over a 2 years and cumulative period and look for
any statistical significance. The definition of graft failure was
based on the definition used in the collaborative corneal
transplantation studies, which were an irreversible loss of
optical clarity sufficient to compromise vision for a minimum
of consecutive 3 months."

Statistical Analysis

All the data analysis will be analysed by using the SPSS
version 25. Descriptive data will be done to describe the
demographic of the population. Categorical data will be
expressed in frequency and percentage, numerical data will
be expressed in terms of mean and standard deviation (if
normally distributed), and median with interquartile range
(if abnormally distributed). For inferential analysis, all the
categorical data will be analysed with chi-square test while
numerical data will be analysed with Independent t-test.
Mann-Whitney U tests were used for the skewed data. Fisher-
exact test was used if the criteria for chi-square test were not
met. Kaplan-Meier survival curve will be conducted to
determine the 2-year and cumulative survival probabilities of
DSEK and PK groups. Cox regression was used to assess the
association between any factors and graft failure. A p value
<0.05 will be considered statistically significant.

RESULTS

Among a total of 58 patients (33 males and 25 females) with
BK, 32 cases of PK and 26 DSEK operations were done in a
multiethnic Malaysia population in Kuala Lumpur Hospital.
Basic demographic and surgical outcomes of patients who
underwent PK or DSEK procedures were summarised in Table
L
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Totally eight patients underwent combined surgery. Most of
the combined surgery were triple procedure (62.5%). PK
group has a higher proportion of combined surgery; however,
there was no statistical difference between two groups.

Graft survival at 2 years in DSEK was 80.8% vs 75.0% in PK
(p=0.765). Cummulative graft survival showed no statistic
difference between DSEK and PK (DSEK 73.1% vs PK 53.1%,
p=0.119) (Figures 1 and 2).

Cox analysis revealed that ethnicity, gender, age, graft size,
ocular co-morbidities, combined surgery and presence of
glaucoma drainage devices showed no significant effects on
the graft survival rates. Eyes with post-operative
complications were more likely to fail compared with eyes
without complication (HR, 5.47; 95% CI, 1.44-60.71;
p=0.019).

DISCUSSION

There are only limited articles provide result of DSEK vs PK in
a South-East Asian populations. Most of the reported data are
mainly from Western countries (Caucasian) and East Asian
(Chinese & Korean).** Singapore who had quite a similar
population with Malaysia conducted similar study reported
76.6% of their patients are Chinese.” To our best knowledge,
there is no article comparing the outcome of DSEK and PK
among BK patients in a balanced multiethnic South-East
Asian population. Our study comprised 39.6% of Malay
ethnicity, 10.3% Indian and 5.2% of natives originating from
Sabah or Sarawak (Borneo island).

It has been a long debate on whether DSEK or PK will have a
greater graft survival rate in BK or FED patients. Data from
different regions of the world showed a different result. Most
of the studies have no statistical difference between DSEK and
PK. Singapore reported DSEK has a superior graft survival
rates compared to PK.” Taiwan and UK studies revealed a
higher graft survival rate in PK groups.**

Our 2-year survival for DSEK and PK is 80.8% and 75%,
respectively, with DSEK marginally survived longer than PK.
Our DSEK survival rate is comparable with other studies at 2
years periods (70-81% in UK and 81% in Hong Kong).** In
contrast, our PK survival rate is relatively lower compared to
UK (79-94%) and Hong Kong (88%) at 2 years period.”* The
lower PK graft survival rate in this study was similar to the
finding from Korea and Singapore, and this has contributed
to the difference in our result from the UK and Hong
Kong.>**” However, the difference is not statistically
significant in our population.

Cumulative graft survival analysis showed a further
discrepancy between DSEK and PK graft survival (73.1% vs
53.1%). Our mean follow-up periods for both groups were
around 31.4 and 35.2 months. Even though our follow-up
period was not up to 5 years, our cumulative result resembles
two Singapore 5-year studies.”™ In the South-East Asian
population, DSEK graft survived better than PK albeit our
result is not statistically significant. Similarly, our PK survival
rate was poorer than UK and Dutch registry study.*™
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Table I: Data comparison between DSEK and PK groups (n=?)

DSEK PK p value

No of cases (n) 26 32
Age (year) 68.8 60.7 0.081#
Gender: 0.136

Male (n, %) 12, (46) 21, (66)

Female (n, %) 14, (54) 11, (34)
Ethnicity: 0.380

Malay (n, %) 8, (31) 15, (47)

Chinese (n, %) 15, (58) 11, (34)

Indian (n, %) 2, (8) 4, (13)

Others (n, %) 1, 3) 2, (6)
Mean follow-up period (months) 35.2 314 0.465
Pre-operative BCVA (LogMAR) 1.49 1.77 0.051
Ocular co-morbidities (n, %) 10 (38) 18 (56) 0.178
Operation duration (minutes) 83.6 83.8 0.981
Combined surgery (%) 3.8 21.9 0.063*
Post-operative complication rate (%) 11.5 31.3 0.073
Post-operative BVCA (LogMAR) 0.42 0.83 0.002#
Graft survival at 2 years (%) 80.8 75.0 0.765
Cumulative graft survival (%) 73.1 53.1 0.119

*Fisher-exact test was used.

#Mann-Whitney test was used.

best-corrected visual acuity (BCVA),

LogMAR: Logarithm of the Minimum Angle of Resolution

Fig. 1: 2-years survival analysis between DSEK and PK using Kaplan-Meier graft survival curve

In this study, the pre-operative BCVA results were similar for
both PK and DSEK groups. Post-operative BCVA was
significantly better in the DSEK group (p=0.002), this result
was consistent with other studies.** DSEK has a better
advantage in terms of refraction stability and shorter visual
rehabilitation compared to PK.

Cox analysis of graft failure, we noticed eyes with
complications had higher graft failure with a hazard ratio of
5.47. The most common complication from our study was
raised intraocular pressure and glaucoma. Topical pressure-
lowering medications are known risk factors for graft
failure.” It has been reported that topical glaucoma
medications can increase leukocyte and fibroblast
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accumulation in conjunctival and limbal tissue.' These pro-
inflammatory cells could trigger immunologic recognition of
donor tissue leading to graft rejection and failure if did not
treat promptly.”

Other complications included infective keratitis. Two of our
patients experienced infective keratitis (bacterial keratitis
and HZO keratitis) after PK and DSEK procedure. Graft
infection is a bane for all corneal surgeons and likely will
lead to graft failure."” Despite given medical therapy, both of
the grafts failed and the visual outcome were very poor.
Vajaypee et al.” reported visual prognosis in eyes with post-
keratoplasty graft infection is guarded despite optimal
therapy.
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Fig. 2. Cumulative Kaplan—-Meier graft survival curve comparing overall DSEK and PK in the overall study period

There are few limitations in this study, which include the
small sample size and relatively short follow-up. Ideally, 5
years or longer follow-up and a larger sample will yield more
valuable data. Besides that, we were not able to perform
endothelial cell count measurement due to the limitation of
our resources. This study provides post-keratoplasty outcomes
in a multiethnic South-East Asian population from Kuala
Lumpur, Malaysia.

CONCLUSION

In conclusion, DSEK and PK have similar graft survival rates
for 2 years among Malaysian patients with BK. Eye which
underwent DSEK had significantly better post-operative
BCVA compared to PK. Future studies comparing long-term
survival and outcomes of DSEK and PK will undoubtedly
further our knowledge of each technique's advantages.
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