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Abstract To report the clinical and microbiological

characteristics of infectious endophthalmitis after

Boston type I keratoprosthesis (B–K-Pro) implanta-

tion. Retrospective analysis of 45 eyes that received a

B–K-Pro type 1 between 2009 and 2012 was per-

formed. Five eyes with a diagnosis of exogenous

endophthalmitis after B–K-pro type 1 were identified

and information about demographic data, indication

for K-Pro, post-operative bandage contact lens use,

post-operative prophylactic antibiotic use, timing and

clinical presentation of endophthalmitis, gram stain

and culture results of intraocular fluid and preopera-

tive and post-operative visual acuity were collected.

The incidence of endophthalmitis was 11.1 % (5 of 45

eyes) and average time to develop endophthalmitis

was 5.62 months (range 2 days to 8 months). Mean

patient age was 31.4 years (5 to 65 years). The

surgical indications included corneal injury due to

chemical burns (n = 2), multiple failed grafts sec-

ondary to microbial keratitis (n = 2) and congenital

glaucoma with congenital herpetic keratitis (n = 1).

Post-Boston K-Pro, the visual acuity ranged from light

perception (LP) to 20/50. K-pro was explanted in 4

patients. There was bacterial and fungal growth in two

patients each and one vitreous did not grow anything.

All the eyes were phthisical at last visit. Infectious

endophthalmitis after K-Pro implantation in our study

had a higher incidence, early onset and extremely poor

visual outcome compared with post-cataract surgery

endophthalmitis, as reported in literature. Not only

bacterial but also fungal infections are an important

etiology for infectious endophthalmitis in these cases.
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Introduction

The Boston type 1 keratoprosthesis (K-Pro), has

restored vision in a subset of eyes with multiple failed

penetrating keratoplasties (PKs), chemical injuries,

The online version of the original article can be found under

doi:10.1007/s10792-014-9994-9.

J. Chhablani (&) � B. Panchal � T. Das �
R. R. Pappuru � S. Basu � V. Sangwan

Srimati Kanuri Santhamma Vitreo-Retina Service, L.V.

Prasad Eye Institute, L. V. Prasad Marg, Banjara Hills,

Hyderabad, India

e-mail: jay.chhablani@gmail.com

A. Pathengay

GMR Valalakshmi Campus, L V Prasad Eye Institute,

Vishakhapatnam, India

S. R. Motukupally

Javeri Microbiology Laboratory, L V Prasad Eye Institute,

Hyderabad, India

123

Int Ophthalmol (2015) 35:149–154

DOI 10.1007/s10792-014-0033-7

http://dx.doi.org/10.1007/s10792-014-9994-9


Stevens–Johnson syndrome (SJS) and ocular cicatri-

cial pemphigoid (OCP), that previously had little

chance of a successful corneal transplant [1]. But

infectious endophthalmitis is a vision-threatening

complication in such eyes. Since this device bridges

the non-sterile ocular surface with sterile anterior

chamber, there is increased risk of rapid invasion of

pathogenic organisms through the space between the

tissue and the prosthesis [2]. Additionally, infectious

endophthalmitis may occur months or years after

K-Pro placement [3–6]. We report the clinical char-

acteristics, management and outcomes of five patients

who developed endophthalmitis following Boston

K-Pro type 1.

Patients and methods

A retrospective chart review of 45 eyes that received

the Boston K-Pro type 1 implantation at the L V Prasad

Eye Institute, Hyderabad, India between 2009 and

2012 was done. The institutional review board

approved the retrospective analysis of charts for the

study, and all the procedures adhered to the tenets of

the declaration of Helsinki. Five subjects were clin-

ically identified and 4 subjects were microbiologically

proven to having developed endophthalmitis after

K-Pro implantation. The collected data included

patient demography (age at time of implant, gender,

and eye laterality) and clinical details (primary

indication for K-Pro, associated other ocular co-

morbidities, past surgical treatments, concurrent sur-

gical procedures, time to develop endophthalmitis,

clinical presentation of endophthalmitis, and microbi-

ology) post-operative care (bandage contact lens use,

antibiotic regimen during and after surgery), and

outcome.

Device implantation was carried out in a standard

fashion by single surgeon as previously described

without intra operative complications. Standard care

included preoperative preparation of the eye with

application of 5 % povidone–iodine of periocular skin

and lids, subconjunctival injections of cefazolin

(25 mg) and dexamethasone (1 mg) at the conclusion

of surgery. The post-operative regimen included an

extended wear bandage contact lens, topical steroid,

and antibiotic. None of the patients had a cicatrizing

disease.

Endophthalmitis was defined as sudden decrease in

vision associated with severe vitritis seen clinically or

on ultrasonography. In 4 of 5 patients keratoprosthesis

was explanted, and it was followed by therapeutic

penetrating keratoplasty, standard 3-port pars plana

vitrectomy, and intravitreal antibiotics injections.

Undiluted vitreous sample was sent for microbiolog-

ical analysis. Culture sensitivity adjusted intraocular

antibiotic was repeated 72 h after the first one, when

indicated.

Results

The incidence of endophthalmitis was 11.1 % (5 of 45

eyes (43 subjects)) and average time to develop

endophthalmitis was 5.62 ± 6.52 months (range

2 days to 8 months). Patient characteristics are sum-

marized in Table 1. Mean patient age was 31.4 years

(5–65 years) and there were four male patients. The

surgical indications included corneal injury due to

chemical burns (n = 2), multiple failed grafts sec-

ondary to microbial keratitis (n = 2) and congenital

glaucoma with congenital herpetic keratitis (n = 1).

Visual acuity following Boston K-Pro surgery ranged

from light perception (LP) to 20/50.

Major presenting symptom at the time of diagnosis

of endophthalmitis was a rapid decrease in vision.

Three patients had red and inflamed eye with a

minimal discomfort at the time of presentation, the

other 2 patients complained of only reduction of

vision. None of them had vitritis before. There was

bacterial and fungal growth in 2 patients each and one

vitreous did not grow anything. The visual acuity did

not improve in any patient despite prompt and

aggressive treatment for endophthalmitis; in fact, all

eyes were phthisical at last visit.

Brief case studies

Case 1

A 33-year-old woman presented with a history of

chemical injury (acid burn) in both eyes and under-

went multiple surgical procedures including sym-

blepharon release and cultured conjunctival limbal

stem cells autografting. She underwent K-Pro surgery.

150 Int Ophthalmol (2015) 35:149–154

123



T
a

b
le

1
C

h
ar

ac
te

ri
st

ic
s

o
f

su
b

je
ct

s
at

th
e

ti
m

e
o

f
d

ia
g

n
o

si
s

o
f

en
d

o
p

h
th

al
m

it
is

A
g

e
at

K
-P

ro
,

(G
en

d
er

)

K
-P

ro
in

d
ic

at
io

n
P

ri
o

r
su

rg
er

y
V

is
u

al
ac

u
it

y
S

y
m

p
to

m
,

si
g

n
s

o
f

en
d

V
is

u
al

ac
u

it
y

C
u

lt
u

re
F

o
ll

o
w

-u
p

d
u

ra
ti

o
n

si
n

ce

en
d

o
p

h
th

al
m

it
is

B
ef

o
re

K
-P

ro

A
ft

er

K
-P

ro

B
ef

o
re

en
d

R
x

A
ft

er
en

d

R
x

3
3

F
V

as
cu

la
ri

se
d

co
rn

ea
l

sc
ar

p
o

st
-c

h
em

ic
al

in
ju

ry
(a

ci
d

in
ju

ry

C
o

n
ju

n
ct

iv
al

li
m

b
al

st
em

ce
ll

b
io

p
sy

,
ta

rs
o

rr
h

ap
h

y

L
P

L
P

P
ai

n
,

li
d

ed
em

a,
an

d

co
n

ju
n

ti
v

al

co
n

g
es

ti
o

n
w

it
h

d
is

ch
ar

g
e

N
o

L
P

N
o

L
P

N
o

g
ro

w
th

1
d

ay

1
0

M
V

as
cu

la
ri

se
d

co
rn

ea
l

sc
ar

ch
em

ic
al

in
ju

ry

(a
lk

al
i

in
ju

ry
)

C
o

n
ju

n
ct

iv
al

re
se

ct
io

n
w

it
h

am
n

io
ti

c
m

em
b

ra
n

e

g
ra

ft
in

g
,

sy
m

b
le

p
h

ar
o

n

re
le

as
e,

C
O

M
E

T
w

it
h

ta
rs

o
rr

h
ap

h
y

C
F

3
m

C
F

2
m

P
ai

n
,

d
ec

re
as

ed

v
is

io
n

an
d

p
re

se
n

ce
o

f

y
el

lo
w

is
h

in
fi

lt
ra

te
s

o
n

co
rn

ea

H
an

d

m
o

ti
o

n
s

H
an

d

m
o

ti
o

n
s

S
ta

p
h

yl
o

co
cc

u
s

a
u

re
u

s
se

n
si

ti
v

e
to

o
n

ly
v

an
co

m
y

ci
n

2
m

o
n

th
s

4
4

M
F

ai
le

d
P

K
fo

r

fu
n

g
al

k
er

at
it

is

M
u

lt
ip

le
P

K
H

M
L

P
P

ai
n

,
li

d
ed

em
a,

co
n

ju
n

ct
iv

al

co
n

g
es

ti
o

n
w

it
h

to
ta

l
co

rn
ea

l
m

el
t

L
P

L
P

E
sc

h
er

ic
h

ia
co

li

se
n

si
ti

v
e

to
o

n
ly

im
ip

en
em

an
d

p
ip

er
ac

il
li

n
-

ta
zo

b
ac

ta
m

5
d

ay
s

6
5

M
F

ai
le

d
P

K
fo

r

m
ic

ro
b

ia
l

k
er

at
it

is

P
K

,
E

C
C

E
/P

C
IO

L
,

am
n

io
ti

c
m

em
b

ra
n

e

g
ra

ft
in

g
,

A
G

V

L
P

2
0

/5
0

P
ai

n
an

d
g

ra
d

u
al

lo
ss

o
f

v
is

io
n

2
0

/4
0

0
N

o
L

P
C

a
n

d
id

a
g

la
b

ra
ta

fr
o

m
v

it
re

o
u

s,

C
a

n
d

id
a

fa
m

a
ta

fr
o

m
B

C
L

2
m

o
n

th
s

5
M

C
o

n
g

en
it

al

g
la

u
co

m
a

w
it

h

co
n

g
en

it
al

h
er

p
et

ic

k
er

at
it

is

M
u

lt
ip

le
tr

ab
ec

u
le

ct
o

m
y

an
d

k
er

at
o

p
la

st
y

L
P

2
0

/2
0

0
P

ai
n

,
g

ra
d

u
al

re
d

u
ct

io
n

in
v

is
io

n

L
P

N
o

L
P

A
sp

er
g

il
lu

s
te

rr
eu

s
2

0
m

o
n

th
s

M
m

al
e,

F
fe

m
al

e,
P

K
p

en
et

ra
ti

n
g

k
er

at
o

p
la

st
y

,
T

S
C

P
C

tr
an

ss
cl

er
al

cy
cl

o
p

h
o

to
co

ag
u

la
ti

o
n

,
L

P
p

er
ce

p
ti

o
n

o
f

li
g

h
t,

C
F

co
u

n
ti

n
g

fi
n

g
er

s,
H

M
h

an
d

m
o

ti
o

n
s,

B
C

L
b

an
d

ag
e

co
n

ta
ct

le
n

s,
A

G
V

ah
m

ed
g

la
u

co
m

a
v

al
v

e,
P

C
IO

L
p

o
st

er
io

r
ch

am
b

er
in

tr
ao

cu
la

r
le

n
s

E
C

C
E

ex
tr

ac
ap

su
la

r
ca

ta
ra

ct
ex

tr
ac

ti
o

n
,

D
S

A
E

K
d

es
ce

m
et

’s
st

ri
p

p
in

g
au

to
m

at
ed

en
d

o
th

el
ia

l

k
er

at
o

p
la

st
y

Int Ophthalmol (2015) 35:149–154 151

123



Post-operative treatment included topical predniso-

lone acetate, ciprofloxacin, and vancomycin. Post-

surgery visual acuity remained unchanged at LP only.

Features of endophthalmitis appeared 2 months later.

Her vision at this point of time was no LP. Symptoms

and signs included a weeklong pain, lid edema, and

conjuntival congestion with discharge. Microbiolog-

ical smears (Grams and KOH stains) did not show any

organism. Cultures did not show any growth. Poly-

merase chain reaction (PCR) was negative for fungal

DNA. No further intervention was done as the vision

was no LP and the K-Pro was left in situ.

Case 2

A 5-year-old child presented with a history of

chemical injury (alkali burn) in both eyes, and a

diagnosis of total limbal stem cell deficiency was

made. He underwent multiple surgical procedures to

keep the globe tectonically stable. He underwent

K-Pro surgery at the age of 10. Three days post-

surgery he developed endophthalmitis with com-

plaints of pain, decreased vision and the presence of

yellowish infiltrates on cornea. He underwent a K-pro

explantation, therapeutic keratoplasty, and vitrec-

tomy. Vitreous grew Staphylococcus aureus sensitive

to only vancomycin. At last follow-up (2 months), the

vision was hand movements and a failed graft.

Case 3

A 44-year-old man presented with a perforated corneal

ulcer in the left eye. He underwent multiple penetrat-

ing keratoplasties, which ultimately led to vascular-

ized scarred cornea. His right eye was enucleated

following trauma. His vision was counting fingers at 2

meters and subsequently underwent K-Pro surgery in

the left eye. Three days after the surgery, he presented

with complaints of pain and sudden reduction in

vision. Clinical examination showed lid edema, con-

junctival congestion with total corneal melt. K-pro

explantation with therapeutic keratoplasty and vitrec-

tomy was done. Vitreous grew Escherichia coli

sensitive to only imipenem and piperacillin-tazobac-

tam. His vision at the last follow-up was LP.

Case 4

A 65-year-old man who had undergone multiple

corneal transplant procedures in the right eye pre-

sented with failed graft with glaucoma drainage device

and left eye aphakia with fundus coloboma (Fig. 1).

His vision was LP in the right eye and counting fingers

at 1 meter in the left eye. He underwent K-Pro surgery

in right eye. His VA improved to 20/50 after 6 months.

Sixteen months after the surgery, he presented with

pain and gradual loss of vision. Clinical examination

Fig. 1 a Slit lamp

photograph under diffuse

illumination showing failed

graft with vascularization

prior to Boston

Keratoprosthesis (K-pro)

implantation. b Five months

post K-Pro implantation, the

visual acuity was 20/50

c 16 months later the visual

acuity dropped to hand

motions with edematous

graft and retro-prosthetic

membrane. Diagnosis of

endophthalmitis was made.

d For the management of

endophthalmitis, patient

underwent K-pro

explantation, intravitreal

voriconazole, and

penetrating keratoplasty

152 Int Ophthalmol (2015) 35:149–154
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showed lid edema, graft edema and exudates behind

the optical cylinder and in the anterior chamber. He

received K-Pro explantation, therapeutic keratoplasty,

and vitrectomy. Vitreous grew Candida glabratac c.

At the last follow-up, the eye was phthisical.

Case 5

A 10-day-old child presented with both eyes opaque

corneas and increased corneal diameters diagnosed

as a case of both eyes congenital glaucoma with

congenital herpetic keratitis. He subsequently under-

went multiple trabeculectomy and keratoplasty pro-

cedures in both eyes. However, his vision did not

improve beyond hand movements. He underwent

left eye Boston K-Pro with tarsorrhaphy at the age

of 5 years. Eight months following surgery his

vision was 20/200. Then he presented with a gradual

reduction in vision to LP and a weeklong pain

before a diagnosis of endophthalmitis was made

with corneal infiltrates and vitreous exudates. He

underwent K-Pro explantation, therapeutic keratopl-

asty, and vitrectomy. Vitreous grew Aspergillus

terreus. Vision did not improve and eye became

pthisical.

Discussion

We observed two patterns of endophthalmitis; one that

appeared early after K-pro and the other that appeared

late. But the common factor was the symptom of pain

in all cases compared to only 25 % patients com-

plaining pain in post-cataract surgery endophthalmitis

in the endophthalmitis vitrectomy (EVS) study [7].

The incidence of endophthalmitis at 11.1 % in our

study was between other reported incidences in

literature (11.4 % and 12 [5, 6]–2.5 % and 2.4 %

Table 2 Summary of presenting features in reported cases of infectious endophthalmitis after Boston K-Pro implantation

Study Year Number

(Incidence

in percentage)

Mean duration of

endophthalmitis

after K-pro surgery

Culture Final outcome

Fintelmann

et al. [5]

2009 4 (11.4 %) 5–9 months 2/4 MRSA

1/4 Pseudomonas aeruginosa

1/4 no growth

All had 20/200 to

20/60

Nouri et al. [6] 2001 13 (12 %) 3 years 4 months 3/13 Streptococcus pneumonia

3/13 Streptococcus viridians

3/13 Staphylococcus aureus

2/13 Streptococcus epidermidis

1/13 group B Streptococci

1/13 group A Streptococci

10/13 lost vision, 3

eyes had 20/400 to

20/200

Ramchandran

et al. [9]

2012 10 (7.1 %) 9.8 months 7/10 Coagulase negative

Staphylococcus

1/10 Providencia rettgeri

2/10 no growth

5/10 eyes had bare

or no light

perception, rest

had ambulatory

vision

Chan et al. [8] 2012 3 (2.4 %) 16.6 months

(4–35 months)

1/3 Staphylococcus aureus

1/3 Candida parapsilosis

1/3 Candida albicans

2 eyes had light

perception, one

had 20/60

Current study 2013 5 (11.1 %) 5.62 months 1/5 Staphylococcus aureus

1/5 Escherichia coli

1/5 Candida glabrata

1/5 Aspergillus tereus

1/5 no growth

All eyes blind

PK penetrating keratoplasty, PBK pseudophakic bullous keratopathy, HSK herpes simplex keratitis, LASIK laser-assisted in situ

keratomileusis, OCP ocular cicatricial pemphigoid, SJS stevens johnson syndrome, MRSA methicillin resistant staphylococcus aureus

Int Ophthalmol (2015) 35:149–154 153
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[3, 5, 6, 8, 9]), but 158-fold higher than the incidence

of endophthalmitis after cataract surgery in our

institute (0.07 % culture proven endophthalmitis

[10]) and 55-fold higher than penetrating keratoplasty

(0.2 %). Other differences included equal distribution

of bacterial and fungal infection; but this cannot be

concluded emphatically due to small numbers

(Table 2). But it suggests that one should include

intravitreal anti fungal antibiotics along with anti

bacterial antibiotics as the standard of care in K-Pro

endophthalmitis. There are a few challenges in post

K-Pro endophthalmitis. One is the diagnosis of

endophthalmitis in K-Pro eyes. The classical signs of

endophthalmitis such as hypopyon may not be present

and vitritis may be difficult to record.

In conclusion, in eyes prone to corneal graft failure,

K-Pro surgery is a promising and sometimes the only

option for sight restoration. However, the high inci-

dence of endophthalmitis and extremely poor visual

prognosis present a challenge and requires careful

attention. We wonder if one should consider additional

prophylaxis in K-Pro surgery such as pre operative

topical/systemic antibiotic, and/or intra operative

Intravitreal antibiotics as often practiced in care of

traumatic endophthalmitis [11]. Two patients in this

series (patients # 4, 5) had regained navigational to

functional vision before endophthalmitis set in. In

view of the fact that it is quite difficult to salvage once

the eyes are infected, it is necessary to take adequate

measures to prevent the infection later.
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