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Clinical outcome of sequential bilateral pediatric penetrating keratoplasty (PKP) in patients with

corneal dystrophies in South India

Dear Editor,

Penetrating keratoplasty (PKP) in pediatric corneal blindness (<18
years of age) is the standard surgical procedure for visual rehabilitation
in full thickness corneal scarring and to avoid deprivation amblyopia.'

Congenital corneal opacities account for higher number of pediatric
PKP in the western world as compared to India where it's more of corneal
leucoma post microbial keratitis.> Congenital hereditary endothelial
dystrophy, congenital glaucoma and macular corneal dystrophy (MCD)
are the more common indications for pediatric PKP in the gulf, middle
east countries because of higher rate of consanguineous marriages.**

Al-Ghamdi et al. from Saudi Arabia reported as high as 80% of pe-
diatric PKP performed for congenital opacities out of which 2/3rd was
because of congenital glaucoma & CHED.* CHED should be differentiated
from congenital glaucoma as has been cautioned in the reports of
misdiagnosis.5

Pediatric PKP is a surgical challenge due to difficult pre-operative
work up and intra-operative hurdles like smaller eyes, positive poste-
rior pressure, frequent post-operative evaluation under anaesthesia.®”
However, bilateral PKP in paediatric age group has shown favourable
results in recent times.®° The prognosis of corneal grafting has improved
due to the ever-improving quality of eye banking, advancement in sur-
gical techniques, improved management of complications.

However, there is limited literature on the outcome following
sequential bilateral pediatric PKP in patients with corneal dystrophies in
India. We retrospectively analysed the visual outcome, graft clarity and
complications following sequential bilateral paediatric PKP for corneal
dystrophies performed at our centre in Southern India.

This was a retrospective, observational study which included 32 eyes
of 16 pediatric patients (<18 years) with corneal dystrophy who un-
derwent bilateral PKP between August 2016 to June 2019 and follow up
for at least one year post second eye surgery.

Unilateral keratoplasty, lamellar and therapeutic keratoplasty and
patients with less than 1 year of follow up were excluded. Preoperative
workup included demographic, best corrected visual acuity (BCVA) and
ocular examination findings. The indication for keratoplasty, details of
the surgery and of any additional procedure were recorded. Examination
under anaesthesia was done in younger, uncooperative cases and pre op.
intravenous mannitol (1 gm/kg body weight) was given in most patients.
Post-operatively, outcome, graft clarity, complications, were recorded
and analysed. The eye with better visual potential was operated first. The
donor graft size was oversized by 0.5 mm and 10-0 nylon monofilaments
sutures (Ethicon) were used for suturing. Flieringa ring was used in many
cases to avoid possible globe collapse due to low scleral rigidity. Suture
removal was done any time from 7 months to 1 year, and early suture
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removal was done in patients with loose sutures or high astigmatism.

Post-operative treatment included systemic steroid (1 mg/kg/day
body wt), topical steroid eye drops (Prednisolone acetate 1% eye drops).
Topical steroids were started at 4 times a day for 1 month tapered to 3
times a day for a month followed by 2 times a day. Oral steroids are
indicated in repeat grafts and usually not given in the primary surgery,
but we have used oral steroids to compensate for the non-compliance and
unreliable follow up. Post bilateral PKP, graft rejection in first operated
eye is significantly increased after second eye surgery. Before operating
the second eye for keratoplasty, the frequency of topical steroids in the
first eye should be increased to around six times a day tapered to 4, 3, 2
times a day 3 weekly each. Also, topical steroids were increased to 4
times a day at the time of scheduled vaccination (one week before and
after) in the operated eye. Patients who developed steroid induced raised
IOP, we shifted to flurometholone eye drops, added topical cyclosporine
and tacrolimus ointment.

Topical antibiotic eye drops 4 times and cycloplegic (cyclopentolate)
eye drops 3 times a day as per protocol. Patients were followed up at
monthly intervals till sutures were on and 2 monthly after complete su-
ture removal.

We performed statistical analysis using Chi-square test, paired ‘t’ test
and student ‘t’ test to analyse the data.

The mean age was 13.7 + 4.46 years at the time of surgery and male:
female ratio was 9:7. As CHED presents early during critical visual
development period, early PKP in CHED is preferred to prevent ambly-
opia. Macular corneal dystrophy patients usually need surgery at later
stages of 3rd or 4th decade of life, but there are patients who require
early surgery as well. Mean time interval between the two eyes surgery
was 26.31 + 34.24 months. The mean pre-operative vision was 1.504 +
0.584 logMAR and mean post-operative vision was 0.813 + 0.551 log-
MAR in our study. There was a significant visual improvement post-PKP
in our study at 1year follow-up. (P < 0.001) (Table 1a). In both first and
second eye operated groups separately, there was significant improve-
ment in vision (P = 0.0098; P = 0.018) (Table 1b) and significant
improvement in vision was seen in CHED cases (P = 0.009) which was
not significant in MCD (P = 0.201). In our study, graft clarity was noted
in 87.5% of the eyes and 12.5% of the grafts failed at 1 year follow up
(Fig. 1). Two patients had poor vision despite clear graft due to unilateral
cataract, nystagmus, exotropia and amblyopia. PKP in CHED cases has
shown excellent outcome as compared to PKP for other pathologies.® PKP
in MCD has graft survival recorded to be as high as 87%-92%.'% 12

Graft rejection was the most common of complications encountered
post PKP (50%) followed by secondary glaucoma, graft failure, keratitis
(fungal), cataract and graft dehiscence(Table 2 a). This is similar to
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Table 1

(a) Comparison of preoperative and postoperative BCVA (LogMAR) at one-year
follow-up; (b) Comparison of Pre Op. & Post Op. vision between First Eye &
Second Eye.

Table 1 (a)
No of Pre-op. BCVA Post-op. BCVA Mean SE P value
eyes log MAR log MAR Difference
Mean  SD Mean  SD 0.691 0.084 <
32 1.504 0.584 0.813 0.551 0.001*
Table 1 (b)
BCVA Pre op Postop P value Pre op Postop Pvalue
vision vision vision vision

>6/12; First op. eye (n = 16) 0.0098*  Second op. eye (n = 0.018*
6/18-6/ 16)

60;
< 6/60
Table 1 (c)
>6/12; CHED (n = 24) 0.009* MCD (n = 8) 0.201
6/18-6/

60;
< 6/60

Fig. 1. (a). CHED in 6 year old child at presentation.
(b). Right eye clear graft, Left eye failed graft post-PKP.
(c). Bilateral Clear Cornea post-PKP in a 12 year patient.

previous published data.*'? Statistically significant difference (P =
0.003*) was observed between rejection in first (10 eyes) and second (2
eyes) eye PKP (Table 2 b). Incidence of graft rejection in paediatric
corneal grafts varies from 12.1% to 43.4%.>° In pediatric cases, around
25%-28% corneal grafts show reversal from rejection as compared to
much higher reversal in adult grafts (50-78%).%'> This could be because
of the more active immune system in younger patients causing higher
postoperative inflammation.'* When presented early, it can be managed
well with prompt corticosteroid treatment. Although reversal of graft
rejection in our cases was 8/12 (66.67%), most cases presented late than
expected after initial symptoms observed at home. 4 of 12 eyes (33.33%)
had subsequent graft failure (Table 2a).

In the literature from western developed nations, rejection has not
been seen to be a significant predictor of graft failure.'> However,
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Table 2
(a) Complications as seen in first, second eye PKP. (b) Graft Rejection in first,
second eye PKP.

2 (a) Complications First eye Second eye Total (%) P value
(16):n (16):n
Graft rejection 10 2 12(50.0%) 0.003*
Secondary glaucoma 2 2 4(16.67%) 1.000
(steroid induced)
Graft failure 4 0 4(16.67%) 0.101
Fungal keratitis 2 0 2(8.33%) 0.483
Blunt ocular trauma, 1,1 0,0 1(4.17%) 1.000
Graft dehiscence each each
2 (b) Graft Rejection (n = 12) Number Total (%)
)
First operated eyes rejection before second 1 8.33 0.005*
eye PKP
First operated eyes rejection after second eye ~ 8; 1 66.67;
PKP; following IOL 8.33
Second eye PKP Rejection 2 16.67

delayed presentation of graft rejection as also observed by us can be a
significant cause of subsequent graft failure.>'® Both categories of pa-
tients from rural background and parents of pediatric corneal graft re-
cipients are at risk of delayed presentation and should be educated, more
aggressively counseled for subtle, early symptoms to ensure early
management.>'6

In our series, more number of larger (>8 mm) grafts had rejections (8
of 17 eyes, 47.1%) as compared to smaller (<8 mm grafts) grafts (4 of 15,
26.7%). (P = 0.235) Probably, future studies with larger sample size may
help in studying this association further.

Bilateral PKP in patients with corneal dystrophy provide favourable
outcome. The ideal time for the second eye PKP is after atleast 6 months
duration. Although the interval between two eyes surgery was 8-12
months in majority of our patients (12, 75%), 4 patients (25%) had inter
PKP durations of 92, 37, 59 and 119 months. Due to presence of these
outliers the mean inter eye duration was 26.31 + 34.24 months. Rao
et al. found corneal transplantation in the second eye did not increase the
risk of graft rejection in either eye in adults.® However, in our study there
was an increased risk of rejection in the first operated eye following
subsequent eye PKP surgery as seen in most eyes (n = 8/12; 66.67%) and
this showed significant impact of second eye graft on the rejection in first
operated eye (P = 0.005%), (Table 2b). As discussed earlier, the frequency
of topical steroids in the first eye were increased to around six times a
day, tapered to 4, 3, 2 times a day 3 weekly each before operating the
second eye.!”

Systemic sensitisation to mismatched tissue histocompatibility anti-
gens in the two grafts may have an important role to play in this increased
risk of graft rejection.’”!® Vail A et al. reported an increased tendency of
graft rejection in patients who underwent subsequent eye PKP.'° How-
ever, "apparent enhanced survival" of the second eye graft probably due
to better post-op. care of the second eye, improved surgical technique,
selection bias and state of relative anergy after first graft cannot be
ignored.®%°

PKP (without any other procedure) was done in 22 eyes (68.75%), 4
eyes (12.5%) required PKP with cataract surgery (+IOL) in same sitting
and 6 underwent cataract surgery following PKP (of which 2 were left
aphakic). We performed cornea triple surgery if cataract was significant
enough, otherwise we avoid multiple surgeries at the time of corneal
grafting. Glasses correction was given 1 month after PKP, and we used
glasses and occlusion of the other eye to treat amblyopia in aphakic cases.

In our study, only 1 eye had an episode of graft rejection following
cataract performed after PKP surgery, which responded well to treatment
with topical steroid. An increased rate of graft failure in eyes which had
additional surgical procedures were performed after PKP, was noted by
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some studies.?’?? The limitation in this study was its retrospective na-
ture, small sample size, short term follow up especially in second oper-
ated eye with first eye having longer follow up as it was operated much
earlier.

Nowadays, CHED cases are considered for endothelial keratoplasty
and most cases of macular dystrophy are considered for deep anterior
lamellar keratoplasty. However, traditionally PKP is the surgery of choice
in CHED.! Currently DSAEK is the treatment of choice for endothelial
disease in adults and its advantages over PKP include a closed chamber
surgery, very few sutures and lesser post surgery astigmatism.>> DSAEK
in pediatric age group also has advantages of lesser incidence of graft
rejection, suture related complications and lesser need for examination
under anaesthesia as compared to PKP.>*?> However, in pediatric age
group, DSAEK is a surgical challenge because of intra-operative diffi-
culties faced like poor visibility, strong adherence of Descemet mem-
brane to posterior stroma which may lead to retained DM and failed
graft.>#?% Although the long term graft survival and visual recovery in
DSAEK has been seen to be superior to PKP, but PKP is still superior to
DSAEK in terms of attaining "pristine graft clarity" especially in CHED
cases.”>?”-2% Continuous evolution and ever improving surgical skills in
DSAEK may soon replace PKP as standard procedure in such cases but
still PKP will remain an important choice in severe pediatric endothelial
disease."”® The patients in our cohort are often from far off rural loca-
tions and from lower literacy, socio-economic groups so educating them
about importance of amblyopia therapy and regular follow up is still the
need of the hour. Pediatric PKP needs to be closely monitored with better
awareness, aggressive counselling on the warning signs/symptoms to
prevent graft failure and permanent visual damage.
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