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there are 1.4 million children blind globally.16 The
prevalence of blindness in children also varies according
to socioeconomic status and under-5 mortality rates. In
low-income countries with high under-5 mortality, the
prevalence may be as high as 1.5 per 1000 children
compared to 0.3 per 1000 children in high-income
countries.18 Nearly 22.9% blind children live in sub-
Saharan Africa and approximately three-quarter of the
world’s blind children live in African and Asian
continents (Table 4).17

Of the 1.4 million blind children worldwide an
estimated 25% are blind from retinal diseases, 20% from
corneal pathology, 13% due to cataract, 6% from
glaucoma, and 17% due to anomalies affecting the whole
globe.19 The causes of childhood blindness are also
different in developed countries and countries with less

developed economies. In poor countries of the world,
corneal scarring due to vitamin A deficiency, measles,
ophthalmia neonatorum, and the effects of harmful
traditional eye remedies predominate20–25 while at the
other end of socioeconomic spectrum, retinal diseases,
optic nerve affections due to genetic or perinatal causes
are important causes of blindness.16,17 Corneal disease is
responsible for less than 2% of blindness in children in
industrialized countries while in the poorest areas of
Africa and Asia corneal scarring accounts for 25–50% of
childhood blindness.19 Thus corneal disease is an
important cause of blindness among children living in
developing nations, which already carry a major burden
of blindness.
These studies in adult and children clearly show that

corneal diseases are important causes of blindness both

Table 2 Regional burden of blindness (RBB)

World bank regions % Of global population (A) % Of global blindness burden (B) RRB (B/A)

Established market Economies 15.1 6.3 0.41
Former Socialist Economies of Europe 6.6 2.9 0.44
Latin America & the Caribbean 8.4 6.1 0.72
Middle-Eastern Crescent 9.6 9.5 0.99
China 21.4 17.6 0.82
India 16.1 23.5 1.46
Other Asia & Islands 13 15.3 1.18
Sub-Saharan Africa 9.7 18.8 1.93

Data published by WHO in 1995.

Table 3 Regional variation in causes of blindness

EME (%) FSE (%) Latin America and
Caribbean (%)

Middle Eastern
Crescent (%)

China (%) India (%) OAI (%) SSA (%)

Cataract 3.50 8.30 57.60 45.20 32.40 51.20 39.80 43.60
Corneal scar
(trachoma)

F F 6.80 25.70 17.60 9.70 23.60 19.40

Glaucoma 7.50 6.80 8.00 5.70 22.70 12.80 16.70 12.00
Others 89.00 84.90 27.50 23.40 27.30 26.30 19.90 25.00

EME¼Established Market Economies; OAI¼Other Asia & Islands; FSE¼ Former Socialist Economies of Europe; SSA¼ sub-Saharan Africa.
SourceFData on Global Blindness WHO 1995.

Table 4 Estimates of the prevalence of childhood blindness by world bank regions

World bank regions Estimated regional prevalence Estimated no. of blind children % Of global childhood blindness

Established market Economies 0.3 50 000 3.57
Former Socialist Economies 0.51 40 000 2.85
Latin America & the Caribbean 0.62 100 000 7.14
Middle-Eastern Crescent 0.8 190 000 13.5
China 0.5 210 000 15
India 0.8 270 000 19.3
Other Asia & Islands 0.83 220 000 15.7
Sub-Saharan Africa 1.24 320 000 22.9

Information based on prevalence data published in Tropical Doctor 2003 (October).
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01

Monocular opacity

13% would never perform 
keratoplasty in a patient 

with a monocular opacity

02

Poor Visual Outcomes

Graft failure as high as 
78% 

Amblyopia is severe 

Most children don’t see 
more than 20/200

03

MDT / Parents compliance
MDT is a must: 

Paediatreician, Paediatric 
ophthalmologist, Cornea 
specialist, Optometrists, 

social worker 

Why 
Bother?



01
Restoring gift of sight

Minimal vision is better  than 
blindness 

Small window of vision for 
short time 

02

Improved outcomes

Customised lamellar surgery 
Use of Femto and Excimer 

Lasers 
Better post-op management 

03

Better Graft survival

Aetiology 
Age 

Co-morbidity 
Parents’ Education

In child best 
interest!



Listen to the Parents





Paediatri
c 
Keratopla

Paediatric 
Keratoplasty





Bigger in 1837 

PKP 
Gazelle Homograft

Kissam in 1838 

PKP 
Human Xenograft

Von Hippel 1888 

Lamellar 
Human Xenograft



Eduard Zirm Alois Golgar

1905
Human Allograft 







So What about Children?

1958, Leigh advised against performing PK in children 
Castroviejo was concerned that “unruly behaviour of children in 
postoperative period may jeopardise corneal graft outcomes” 

1965, Picetti and Fine published a study involving 40 PKP in children 

First paediatric DSAEK in 2008 

First Paediatric FALK in 2008



The cornea in a child is not adult 
• Developmental milestones 

• Visual development  

• Growing 

• Elasticity 

• Isolated or syndromic 

• Symptoms and signs 

• Challenges 

• Diagnosis 

• Management 

• Priorities



Keratoplasty in Children

Post-op Challenges

• Faster premature healing 

• loose sutures 

• Risk of infection 

• Corneal neovascularization

Surgically Challenging
• Small eye 

• Low scleral rigidity with increase 
positive pressure 

• Risk of expulsive haemorrhage /
spontaneous lens expulsion 

Poor Prognosis
Amblyopia 

Ametropia 

Rejection 

Glaucoma 

Failure

Young donor

Need for young donors



Paediatric Keratoplasty: Challenges 

• PK for congenital corneal opacities 1.6% of all 
PK in the U.S. 

• 5% of all corneal transplants in Australia 

• Graft survival rate (PK) 22% to 82% at one year 
of follow-up 

• Graft survival rate increases with age at the 
time of surgery

Are we doing well?



Why We Do it?

1

Congenital cloudiness

2
Acquired traumatic scars 

3

Acquired non-traumatic scars

4

 Irreversible graft failure

S T U M P E D

frequent causes of corneal blindness and thus the most
common indications for PKP in developed nations. Since
less developed countries carry most of the burden of
corneal blindness this information is important while
considering the role of keratoplasty for reducing world
blindness.

Outcome of penetrating keratoplasty

Many of those currently blind from corneal diseases can
be visually rehabilitated by corneal transplantation. PKP
is the most effective and most often performed solid
organ transplantation. In order to assess the role that
corneal transplantation could play in visual
rehabilitation of the corneal blind, a critical analysis of
data on graft survival rate is necessary. Since a large
percent of people blind due to corneal diseases live in the
developing world, from a public health perspective it
would be most useful to have the survival data from
these nations for the most common corneal pathologies.
The outcome of keratoplasty can be defined in two ways:
from the surgeon’s standpoint, graft clarity indicates
technically a successful surgery, whereas from the
patient’s standpoint the recovery of useful vision is
usually more important. Since visual recovery depends
on many factors we looked at graft survival as an
indicator of successful outcome. Table 7 shows the

outcome of keratoplasty based on published reports from
both established and less developed economies.50–59

Dandona and associates analysed 1-, 2-, and 5-year
survival rates of 1725 corneal transplants performed at
a tertiary eye care center in India.58 The survival rates
were 79.6% (95% CI 77.3–81.9%), 68.7% (65.7–71.7%) and
46.5% (41.7–51.3%) respectively. Preoperative diagnosis
was the most significant variable affecting transplant
survival in the multivariate Cox regression model.
Keratoconus had the highest 1- and 5-year survival rate
of 96.4% (93–99.8%) and 95.1% (84.8–100%) respectively.
Five-year survival for other indications in that study
were 56% (CI 45.2–66.8) for corneal dystrophies; 52.2%
(CI 43.9–60.5) for corneal scar other than adherent
leucoma, 44.1% (CI 28.8–59.4%) for pseudophakic
bullous keratopathy; 31.5% (CI 16.1–46.8) for adherent
leucoma; 21.5% (CI 8.5–34.5) for aphakic bullous
keratopathy and 21.2% (CI 13.8–26.6%) for repeat
transplants after failure of the first transplant. Other
factors that affected graft survival in the study were
socioeconomic status, age at surgery, vascularization
of host cornea, and quality of donor cornea. The odds
of the eye being blind after transplantation were high
for indications such as adherent leucoma, failed graft,
and aphakic bullous keratopathy, presence of deep
vascularization, lower socioeconomic status, and age
less than 10 years.58

Table 5 Indications of penetrating keratoplasty in different countries

Indication USA Canada UK France India Nepal Taiwan

a b c d e f g h i

PBK þ 27.2 19 28.5 15.29 7.6 9.9 10.6 6 17.6
Fuch’s dystrophy 15.2 14.7 7.7 9.56 9.3 9.4 1.2 F 4.5
Keratoconus 15.4 15 10 16.04 15 28.8 6 4 2.5
Non-Fuch’s dystrophy 1.3 19 F 3.12 3.6 F 7.2 F 1.6
Corneal scar 7.8 F 2.9 3.04 5.9a 7.7 28.1 37 27.9
Ulcerative keratitis 2.9 6.1 8.5 5.62 8.3 10.9a 12.2 9 17.9
Failed graft 18.1 12.9 22.3 18.01 40.9 9.9 17.1 13.3 21
Others F F 20.2 F 21.5 23.4 17.7 F 6.9

þ PBK¼pseudophakic bullous keratopathy.
aHerpetic infections.
a¼Cosar (2002)35; b¼Dobbins (2000)36; c¼Liu (1997)37; d¼Maeno (2000)38; e¼Al Yousuf (2004)39; f¼Legeais (2001)40; g¼Dandona (1997)41; h¼Tabin
(2004)42; I¼Chen (2001).43

Table 6 Indications of keratoplasty in children

Causes of corneal opacity Dana et al (1995) Dada et al (1999) Aasuri et al (2000)

Congenital 109 (66.46) 51 (12.28) 47 (30.54)
Acquired nontraumatic 28 (17.07) 296 (71.32) 85 (55.19)
Acquired traumatic 27 (16.46) 23 (5.54) 22 (14.28)
Regraft 27 (16.46) 45 (10.85) 8
Total 164 415 154
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Abnormal Corneal Structure

• STUMPED

• Sclerocornea

• Tears in DM (trauma, CG)

• Ulcers (HSK)

• Metabolic (MPS)

• Peters anomaly

• Edema (CHED, PPMD, Glaucoma)

• Dermoid



Penetrating Keratoplasty
Most Invasive 

78% of all paediatric Keratoplasty
Lamellar Keratoplasty
PTK - SALK - DALK  

DSEK - DMEK

Optical Iridectomy
Peter’s Anomaly

Ipsilateral autologous 
rotational keratoplasty

Traumatic, small limited scar

What Surgery?



01

Aetiology
Certain  diagnosis carry 

bad prognosis

02

Age
Congenital opacity 1-3 months 

Older = better outcomes 
≤1 

> 1 - 7 
≥ 7 - 12 

03

Co-morbidities 
Inflammation 

Infection 
Adnexa abnormalities  
Exposure Keratopathy 

Corneal neovascularisation

Prognosis?



How can we make outcomes better?

Diagnosis: 
Peter’s Anomaly



How can we make outcomes better?
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How can we make outcomes better?

• Older age 

• Lamellar keratoplasty 

• Controlable co-
morbidities 

• Lower risk of 
amblyopia 

Diagnosis: 
Keratoconus







How can we make outcomes better?
IOP management 

Smaller Graft if PKP

Interrupted sutures 
Early removal  

PTK or Lamellar Keratoplasty 
DALK, SALK and EK

Vigilant postoperative care



Optimising Outcomes of Paediatric Keratoplasty? 
Mangement of Comorbidities

• Ocular Surface Inflammation 
• Exposure Keratopathy 
• Corneal Neovascularisation 



Optimising Outcomes of Paediatric Keratoplasty? 
Mangement of Comorbidities

• Ocular Surface Inflammation 
• Restoring Homeostasis ( OS Microenvironment) 
• Serum eye drops 
• Anti-inflammatories 
• Topical and Systemic Immunosuppression 
• Amniotic membranes 
• other modalities 



Optimising Outcomes of Paediatric 
Keratoplasty? 

Mangement of Comorbidities

• Ocular Surface Inflammation 
• Exposure Keratopathy 
• Corneal Neovascularisation 
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Optimising Outcomes of Paediatric Keratoplasty? 
Mangement of Comorbidities

• Ocular Surface Inflammation 
• Exposure Keratopathy 
• Corneal Neovascularisation 



Subtitle Goes 

Subtitle Text Here
Cras justo odio, 

Pre-Injections After 2-Injections 



Subtitle Goes 
Fusce dapibus, tellus 

Subtitle Text Here
Cras justo odio, 

Your Subtitle 
Duis mollis, luctus, 
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Downloaded for Samer Hamada (samer.hamada@qvh.nhs.uk) at Queen Victoria Hospital NHS Foundation Trust from ClinicalKey.com by Elsevier on January 20, 2020.
For personal use only. No other uses without permission. Copyright ©2020. Elsevier Inc. All rights reserved.



Success Rate

83% 17%

• Treating pre-existing co-morbidities 

• older ages ≥7 

• Acquired opacities 

• Lamellar Keratoplasty

• Congenital opacities 

• Peter’s type 2 

• Poor compliance



Visual Outcomes

•74.5% better BCVA 

•In a multicenter, 80% clear grafts 

•33% VA = 20/200 

•18% worse vision 

•Clear visual axis in early childhood is 
very important to minimise amblyopia

Clear Graft ≠ Good Vision



Visual Rehabilitation
• Aggressive Amblyopia Management 
• Parents Education 
• Contact lenses better 
• Refractive surgery 
• Intraocular surgery









Measuring Outcomes!



Parents/child 
● Daily functioning/

subjective visual 
function


● Patients/parents 
expectations


● Adaptation abilities

Surgeon 
●Visual acuity

●Graft clarity

●Keratometry
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Listen to the parents
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Listen to the Parents



Listen to the parents



“The ultimate measure by which to judge the quality of a 
medical effort is whether it helps patients as they see it”  
Donald BerwickBerwick DM. Medical associations: guilds or leaders? BMJ. 1997;314:1564–1565







Corneal Transplantation in Children!

•Decision making 

•Judicious selection of procedures 

•Meticulous attention to details 

•Encouraging outcomes 

•Promising future
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Paediatric
Keratoplasty

Give them the hope!



Listen to the parents



Paediatric
Keratoplasty

Give them the hope!




