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Abstract

Purpose:Orbital cellulitis (OC) is a rare postoperative complication of glaucomadrainage
device (GDD) implantation. To date, there have only been 10 reported cases of OC
following GDD implantation.
Case Report: Here, we report a case of OC in a 57-year-old man who developed
pain, proptosis, and limited extraocular motility two days after uneventful Ahmed
FP7 implantation in the right eye. Contrast-enhanced computed tomography of the
orbits demonstrated fat stranding and a small fluid collection, consistent with OC. He
had minimal improvement with intravenous antibiotics and ultimately underwent GDD
explantation. A systematic review of the literature showed that the development of
OC following GDD implantation can occur in the early or late postoperative period.
Immediate hospitalization with intravenous administration of broad-spectrum antibiotics
is recommended. Explantation of the infected GDD is often required for source control.
Conclusion: OC is a rare postoperative complication of GDD implantation. Prompt
evaluation and treatment are required, often combined with GDD explantation.
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INTRODUCTION

Glaucoma drainage devices (GDDs) are surgical
devices commonly implanted in eyes with
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refractory glaucoma. The development of orbital
cellulitis (OC) following GDD implantation is rare,
with only 10 reported cases in the literature.[1–9]
Here, we report a case of OC following the
placement of an Ahmed FP7 (New World Medical,
Rancho Cucamonga, CA) in a 57-year-old man who
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Figure 1. External photograph of the affected eye on the day of presentation, demonstrating periorbital edema, erythema,
conjunctival injection, and chemosis.

Figure 2. Contrast-enhanced computed tomography of the orbits showing findings consistent with orbital cellulitis, including
proptosis of the right globe, thickening of the sclera and optic nerve insertion, small superior fluid collection, and mild anterior
retrobulbar fat stranding (A). An Ahmed tube shunt and Baerveldt tube shunt are visualized in the right and left globes, respectively
(B).

showed minimal improvement with intravenous
(IV) antibiotics and ultimately underwent GDD
explantation.

CASE REPORT

A 57-year-old incarcerated man with advanced
primary open-angle glaucoma was referred to us
because of poorly controlled intraocular pressure
(IOP). He had a surgical history of bilateral
trabeculectomy and implantation of a Baerveldt
tube shunt implanted in the left eye approximately
nine years ago. He had a medical history of
gastroesophageal reflux disease and was not on
any routine medications other than his glaucoma
medications. On presentation, his visual acuity (VA)
was 20/200 in the right eye and light perception in
the left eye. His IOP was 13 mmHg in the right eye
and 12 mmHg in the left eye on maximum topical

therapy and oral acetazolamide. Due to difficulty
tolerating acetazolamide, he agreed to proceed
with Ahmed FP7 implantation in the right eye.
GDD was implanted uneventfully with Tutoplast
processed sclera patch graft (Katena Products Inc.,
Denville, NJ) in the superonasal quadrant because
of conjunctival scarring from prior trabeculectomy.
No intraoperative injections or mitomycin C were
given. On postoperative day 1, he had a VA of
20/200 and an IOP of 10mmHg, and the tube shunt
was covered and well-positioned.

The patient presented emergently on
postoperative day 4 because of two days of
right eye pain, swelling, and blurry vision. He
reported that he did not receive his postoperative
topical ofloxacin or prednisolone acetate drops
from his facility. VA was hand motion and IOP was
20 mmHg. Externally, the right orbit was tense
with lid erythema and edema. His right globe was
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proptotic with limited extraocular motility (Figure
1). There was a small opening in the conjunctiva
over the patch graft, located 4 mm posterior to the
limbus. A sample of purulent drainage from this
opening was swabbed and sent for microbiologic
testing. The anterior chamber was deep with rare
cells. There was no vitritis. Contrast-enhanced
computed tomography (CT) demonstrated soft-
tissue thickening, fatty infiltration, and a small fluid
collection superiorly (Figure 2).

He was admitted for administration of IV
vancomycin and piperacillin-tazobactam and
topical fortified vancomycin and tobramycin. On
hospitalization day 2, he received 8 mg of IV
dexamethasone. Improvement was minimal with
the administration of IV antibiotics for 24 hours;
therefore, surgical explantation of the GDD was
performed.

Intraoperatively, there was an area of
conjunctival melt over the tube with pockets
of purulent material surrounding the valve. To
prevent intraocular penetration of the infected
material into the anterior chamber, a purse-
string suture was passed around the tube
entry site in the sclera and was tied-off while
a surgical assistant withdrew the tube. The
plate and tube were noted to be completely
free, presumably because of the surrounding
scleritis. The implant was removed, and the
area was copiously irrigated with vancomycin
and ceftazidime solution. After conjunctival
closure with 8-0 Vicryl sutures, subconjunctival
injections of vancomycin and ceftazidime
were administered. Considering the patient’s
monocular status with advanced glaucoma in the
affected eye and a history of poorly controlled
IOP, concomitant MicroPulse transscleral
cyclophotocoagulation (Iridex Corp., Mountain
View, CA) was performed for 140 sec to the inferior
globe at a power of 2000mW and duty cycle of
31.3%.

Cultures showed light growth of methicillin-
susceptible Staphylococcus aureus and
Cutibacterium acnes (formerly Propionibacterium
acnes). He was discharged two days after the tube
shunt explantation with oral moxifloxacin 400 mg
and topical fortified vancomycin and gatifloxacin.

Six months after the surgery, VA was hand
motion and IOP was 12 mmHg with three
topical glaucoma medications. He had complete
resolution of orbital signs.

DISCUSSION

A systematic literature review revealed a total of
11 cases of OC following GDD surgery, including
the present case (Table 1). Most patients presented
within two days of symptom onset.[1–8] On
presentation, all patients had eyelid erythema
and edema, and most patients had chemosis,
proptosis or globe displacement, and limited
extraocular motility.

The most common GDD associated with
post-implantation OC was the Ahmed valve (n
= 7),[2–7] although Molteno,[1] Krupin–Denver,[2]
and Baerveldt[8, 9] implants have also been
associated with post-implantation OC. In seven
cases, symptoms of OC started in the immediate
postoperative period (≤ 3 months after the
surgery).[1, 2, 5–8] In the other four cases, OC
developed after the postoperative month 3.[2–4, 9]
In three of the four cases of delayed-onset
OC,[2, 4, 9] the tube was exposed, presumably
serving as a conduit for bacteria to travel from
the ocular surface into the orbit. In one case of
delayed-onset OC, the tube was not specifically
exposed; however, the patient had concurrent
endophthalmitis.[3] The authors theorized that
organisms may have gained entry into the eye
from the ocular surface and OC from drainage via
the tube.[3]

Table 2 summarizes the management of OC.
CT is the imaging modality of choice for OC
and was the most common modality used.[10] All
patients were hospitalized and administered IV
antibiotics. Although the choice of antibiotic varied,
the consensus was to start with broad-spectrum
coverage. In the present case, vancomycin was
used owing to previous studies showing a high
prevalence of methicillin-resistant Staphylococcus
aureus isolated from ocular infections.[11] The
antibiotic coverage changed based on infectious
disease consultation or culture sensitivities. Topical
antibiotics were commonly used.[1–5, 7, 8]

Although not routinely administered, IV steroids
were used in two cases after the administration of
IV antibiotics for 24 hours, including our case.[9]
We administered steroids under the guidance
of oculoplastic consultation to reduce orbital
inflammation and to improve the ease of access
during GDD explantation. Previous studies have
shown that steroids can help reduce the cytokine
load and improve outcomes in bacterial OC.[12, 13]

414 JOURNAL OF OPHTHALMIC AND VISION RESEARCH VOLUME 15, ISSUE 3, JULY-SEPTEMBER 2020



Orbital Cellulitis Following Uncomplicated GDD Surgery; Zheng et al

Ta
bl
e
1.
D
em

og
ra
ph

ic
s,
ba

se
lin
e
cl
in
ic
al
ch
ar
ac
te
ris
tic
s,
an

d
in
iti
al
pr
es
en

ta
tio

n
of

or
bi
ta
lc
el
lu
lit
is
af
te
rg

la
uc
om

a
dr
ai
na

ge
de

vi
ce

im
pl
an

ta
tio

n

C
as

e
N
o.

A
ut
ho

r
A
ge

G
en

de
r

G
la
uc

om
a

di
ag

no
si
s

G
D
D

Ty
pe

Lo
ca

tio
n

B
as

el
in
e
V
A

P
re
se

nt
in
g
V
A

In
te
rv
al
∗

D
ur
at
io
n†

C
he

m
os

is
P
ro
pt
os

is
EO

M
lim

ita
tio

n

1
Ka

rr[
1]

1
M

Co
ng

en
ita
l

M
ol
te
no

ST
N
R

N
R

1m
1d

Ye
s

Ye
s

Ye
s

2
C
ha

ud
hr
y[ 2

]
11

F
Co

ng
en

ita
l

Kr
up

in
–

D
en

ve
r

ST
C
F

LP
9
d

1d
Ye

s
Ye

s
Ye

s

3
C
ha

ud
hr
y

1
F

Co
ng

en
ita
l

Ah
m
ed

m
od

el
N
R

N
R

N
R

FF
8
m

2
d

N
o

N
o

Ye
s

4
Ka

ss
am

[3
]

3
M

Co
ng

en
ita
l

Ah
m
ed

FP
7

N
R

N
R

N
R

8
m

2
d

Ye
s

Ye
s

N
R

5
Fa
rid

[4
]

1
F

Co
ng

en
ita
l

Ah
m
ed

m
od

el
N
R

N
R

N
R

N
R

10
m

<
1d

Ye
s

N
o

Ye
s

6
Es
po

rc
at
te

[5
]

1
M

Co
ng

en
ita
l

Ah
m
ed

FP
7

N
R

N
R

N
R

1m
2
d

Ye
s

Ye
s

N
R

7
M
ar
ce
t[ 6

]
44

M
U
ve
iti
c

Ah
m
ed

m
od

el
N
R

Su
pe

rio
r

C
F

C
F

1d
<
1d

Ye
s

Ye
s

Ye
s

8
G
ol
df
ar
b[

7]
81

F
PO

AG
Ah

m
ed

m
od

el
N
R

ST
20

/2
00

C
F

1d
<
1d

Ye
s

Ye
s

Ye
s

9
Zh

en
g

57
M

PO
AG

Ah
m
ed

FP
7

SN
20

/2
00

H
M

4
d

2
d

Ye
s

Ye
s

Ye
s

10
Be

ck
[ 8
]

53
M

PO
AG

Ba
er
ve
ld
t

35
0
m
m
2

N
R

20
/3
2

20
/6
0

3
m

1d
Ye

s
Ye

s
Ye

s

11
La
vi
na

[9
]

78
F

C
AC

G
Ba

er
ve
ld
t

35
0
m
m
2

N
R

20
/4
00

N
LP

15
m

3
d

Ye
s

N
o

Ye
s

∗ In
te
rv
al
of

tim
e
be

tw
ee

n
G
D
D
im
pl
an

ta
tio

n
an

d
pr
es
en

ta
tio

n
of

O
C

† D
ur
at
io
n
of

sy
m
pt
om

s
pr
io
rt
o
pr
es
en

ta
tio

n
G
D
D,

gl
au

co
m
a
dr
ai
na

ge
de

vi
ce
;V

A,
vi
su
al
ac
ui
ty
;E
O
M
,e
xt
ra
oc

ul
ar

m
ov
em

en
t;
M
,m

al
e;
F,
fe
m
al
e;
ST
,s
up

er
ot
em

po
ra
l;
SN

,s
up

er
on

as
al
;N

R,
no

tr
ep

or
te
d;

C
F,
co
un

t
fin
ge

rs
;H

M
,h
an

d
m
ot
io
n;
LP
,l
ig
ht

pe
rc
ep

tio
n;
N
LP
,n
o
lig
ht

pe
rc
ep

tio
n;
FF
,fi
xe
s
an

d
fo
llo
w
s;
d,
da

ys
;m

,m
on

th
s

JOURNAL OF OPHTHALMIC AND VISION RESEARCH VOLUME 15, ISSUE 3, JULY-SEPTEMBER 2020 415



Orbital Cellulitis Following Uncomplicated GDD Surgery; Zheng et al

Ta
bl
e
2
.M

ed
ic
al
an

d
su
rg
ic
al
m
an

ag
em

en
to

fo
rb
ita
lc
el
lu
lit
is
af
te
rg

la
uc
om

a
dr
ai
na

ge
de

vi
ce

im
pl
an

ta
tio

n

C
as

e
N
o.

IV
A
nt
ib
io
tic

s
To

pi
ca

l
an

tib
io
tic

s
O
ra
l

an
tib

io
tic

s,
du

ra
tio

n

Tu
be

er
os

io
n

Tu
be

ex
pl
an

t
Ti
m
e
to

ex
pl
an

t
In
tr
ao

pe
ra
tiv

e
an

tib
io
tic

s
B
lo
od

cu
ltu

re
En

do
-

ph
th
a-

lm
iti
s

In
tr
av

itr
ea

l
an

tib
io
tic

s
C
ul
tu
re

si
te

C
ul
tu
re

or
ga

ni
sm

1
Ce

fu
ro
xi
m
e

To
br
am

yc
in

Y,
N
R

Y
Y

1d
Irr
ig
at
io
n
w
ith

ge
nt
am

ic
in

N
eg

N
N

C
,D

,G
D
D

G
ro
up

A
st
re
pt
oc
oc
cu
s,

st
ap

hy
lo
co
cc
us

ep
id
er
m
id
is

2
G
en

ta
m
ic
in
,

ce
fa
zo
lin
,

sw
itc
he

d
to

flu
cl
ox
ac
ill
in
,

ce
fo
ta
xi
m
e

G
en

ta
m
ic
in

Ce
cl
or

fo
r1
0

d
N

N
N
A

N
A

N
A

N
N

N
A

N
A

3
Ce

ftr
ia
xo
ne

,
ge

nt
am

ic
in

Va
nc
om

yc
in
,

ge
nt
am

ic
in

Ce
cl
or

fo
r1
0

d
Y

Y
5
d

IC
an

d
SC

va
nc
om

yc
in

an
d
am

ik
ac
in

N
A

N
N

AC
,D

N
o
gr
ow

th

4
Va

nc
om

yc
in
,

ce
fta

zi
di
m
e

G
at
ifl
ox
ac
in

Le
vo
flo

xa
ci
n

fo
r2

1d
N

Y
1d

SC
ge

nt
am

ic
in

N
eg

Y
Va

nc
om

yc
in
,

ce
fta

zi
di
m
e

C
,D

,V
,S

St
re
pt
oc
oc
cu
s

pn
eu

m
on

ia
e

5
Va

nc
om

yc
in
,

ce
fta

zi
di
m
e,

m
et
ro
ni
da

zo
le

M
ox
ifl
ox
ac
in

N
R

Y
Y

1d
Irr
ig
at
io
n
w
ith

ge
nt
am

ic
in
,

Po
vi
do

ne
;S

C
va
nc
om

yc
in
,

ce
fta

zi
di
m
e

N
eg

Y
Va

nc
om

yc
in
,

ce
fta

zi
di
m
e

G
D
D,

V
N
o
gr
ow

th

6
Va

nc
om

yc
in
,

ce
fe
pi
m
e

G
at
ifl
ox
ac
in

Am
ox
ic
ill
in
-

cl
av
ul
an

ic
ac
id
fo
r1
0
d

N
Y

Sa
m
e

da
y

Su
b-
Te

no
n’
s

va
nc
om

yc
in
,

ce
fta

zi
di
m
e

N
eg

Y
Va

nc
om

yc
in
,

ce
fta

zi
di
m
e

G
D
D,

V
St
ap

hy
lo
co
cc
us

ep
id
er
m
id
is

7
Am

pi
ci
lli
n-

su
lb
ac
ta
m

N
R

C
ip
ro
flo

xa
ci
n

(d
ur
at
io
n
N
S)

N
N

N
A

N
A

N
A

N
N

N
A

N
A

8
Va

nc
om

yc
in
,

ce
ftr
ia
xo
ne

,
sw

itc
he

d
to

pi
pe

ra
ci
lli
n-

ta
zo
ba

ct
am

M
ox
ifl
ox
ac
in

C
ip
ro
flo

xa
ci
n

(d
ur
at
io
n
N
S)

N
Y

2
d

SC
va
nc
om

yc
in
,

ce
fta

zi
di
m
e

N
eg

N
N

G
D
D

Ps
eu

do
m
on

as
ae

ru
gi
no

sa

416 JOURNAL OF OPHTHALMIC AND VISION RESEARCH VOLUME 15, ISSUE 3, JULY-SEPTEMBER 2020



Orbital Cellulitis Following Uncomplicated GDD Surgery; Zheng et al

Ta
bl
e
2
.C

on
tin

ue
d.

C
as

e
N
o.

IV
A
nt
ib
io
tic

s
To

pi
ca

l
an

tib
io
tic

s
O
ra
l

an
tib

io
tic

s,
du

ra
tio

n

Tu
be

er
os

io
n

Tu
be

ex
pl
an

t
Ti
m
e
to

ex
pl
an

t
In
tr
ao

pe
ra
tiv

e
an

tib
io
tic

s
B
lo
od

cu
ltu

re
En

do
-

ph
th
a-

lm
iti
s

In
tr
av

itr
ea

l
an

tib
io
tic

s
C
ul
tu
re

si
te

C
ul
tu
re

or
ga

ni
sm

9
Va

nc
om

yc
in
,

pi
pe

ra
ci
lli
n-

ta
zo
ba

ct
am

Va
nc
om

yc
in
,

to
br
am

yc
in

M
ox
ifl
ox
ac
in

fo
r7

d
Y

Y
2
d

Irr
ig
at
io
n
w
ith

va
nc
om

yc
in
,

ce
fta

zi
di
m
e;

SC
va
nc
om

yc
in
,

ce
fta

zi
di
m
e

N
A

N
N

C
,D

St
ap

hy
lo
co
cc
us

au
re
us
,

cu
tib

ac
te
riu

m
ac
ne

s

10
Am

ox
ic
ill
in
-

cl
av
ul
an

ic
ac
id

Le
vo
flo

xa
ci
n

Fl
uc
lo
xa
ci
lli
n

an
d

am
ox
ic
ill
in
-

cl
av
ul
an

ic
ac
id
in
10

d

N
N

N
A

N
A

N
A

N
N

C
N
o
gr
ow

th

11
Am

pi
ci
lli
n-

su
lb
ac
ta
m

N
R

N
R

Y
Y

N
A

N
A

N
A

N
N

N
A

N
o
gr
ow

th

N
S,

no
ts
pe

ci
fie

d;
N
R,

no
tr
ep

or
te
d;

Y,
ye
s;
N
,n
o;

d,
da

y;
N
eg

,n
eg

at
iv
e;
G
D
D,

gl
au

co
m
a
dr
ai
na

ge
de

vi
ce
;I
C
,i
nt
ra
ca
m
er
al
;C

,c
on

ju
nc
tiv
a;
D,

di
sc
ha

rg
e;
AC

,a
nt
er
io
r

ch
am

be
r;
V,
vi
tre

ou
s;
S,

su
tu
re
s;
N
A
no

ta
pp

lic
ab

le

Ta
bl
e
3.

O
ut
co
m
es

an
d
ad

di
tio

na
ls
ur
gi
ca
li
nt
er
ve
nt
io
n
af
te
rr
es
ol
ut
io
n
of

or
bi
ta
lc
el
lu
lit
is
af
te
rg

la
uc
om

a
dr
ai
na

ge
de

vi
ce

im
pl
an

ta
tio

n

C
as

e
N
o.

Fo
llo

w
-u
p

V
is
ua

la
cu

ity
In
tr
ao

cu
la
r
pr
es

su
re

C
om

pl
ic
at
io
n

A
dd

iti
on

al
su

rg
ic
al

in
te
rv
en

tio
n

1
N
R

N
R

N
R

N
on

e
N
A

2
1y

ea
r

H
an

d
m
ot
io
ns

7
N
on

e
N
A

3
7
ye
ar
s

20
/6
0

16
N
on

e
N
A

4
1m

on
th

Lo
ca
te

ca
nd

y
ba

rs
at

8
in
ch
es

N
R

Re
tin

al
de

ta
ch
m
en

t
2
re
tin

a
su
rg
er
ie
s

5
1m

on
th

Fi
xe
s
an

d
fo
llo
w
s

19
El
ev
at
ed

in
tra

oc
ul
ar

pr
es
su
re

Cy
cl
op

ho
to
co
ag

ul
at
io
n

6
N
R

Ph
th
is
is
bu

lb
i

N
R

Ph
th
is
is
bu

lb
i

N
R

7
13

m
on

th
s

20
/2
00

N
R

Re
-e
xp
os
ur
e
of

G
D
D

Re
vi
si
on

of
G
D
D

8
4
m
on

th
s

20
/10

0
N
R

N
on

e
N
A

9
6
m
on

th
s

H
an

d
m
ot
io
ns

12
N
on

e
Cy

cl
op

ho
to
co
ag

ul
at
io
n
at

sa
m
e
tim

e
as

G
D
D
ex
pl
an

ta
tio

n

10
2
m
on

th
s

20
/3
2

28
El
ev
at
ed

in
tra

oc
ul
ar

pr
es
su
re

Cy
cl
op

ho
to
co
ag

ul
at
io
n

11
N
R

Co
un

tfi
ng

er
s

N
R

N
on

e
N
A

N
R,

no
tr
ep

or
te
d;

N
A,

no
ta

pp
lic
ab

le
;G

D
D,

gl
au

co
m
a
dr
ai
na

ge
de

vi
ce

JOURNAL OF OPHTHALMIC AND VISION RESEARCH VOLUME 15, ISSUE 3, JULY-SEPTEMBER 2020 417



Orbital Cellulitis Following Uncomplicated GDD Surgery; Zheng et al

Blood cultures were negative in all tested
cases.[1, 3–5, 7] Presumably, the infection remained
localized to the orbit. Since all cases presented
within three days of symptom onset, the infection
was rapidly managed with antibiotics, thus,
bacteremia was less likely to occur.

The GDD was surgically explanted in 8 of the
11 cases,[1–5, 7, 9] including all five cases of tube
exposure[1, 2, 4, 9] and all three cases of concurrent
endophthalmitis.[3–5] Presumably, erosion allowed
bacteria to seed the GDD, and the infection
may be difficult to clear without explanting the
infected GDD. Explantation was performed in
all children aged less than three years.[1–5] In
this age group, it is difficult to perform an
examination without the use of general anesthesia;
therefore, it may be safer to perform explantation
at the initial examination than to subject the
patient to repeated episodes of anesthesia. In all
cases of explantation, GDDs were most frequently
explanted within one to two days of presentation,
suggesting that failure to respond to antibiotics
can be quickly identified. During explantation,
the area surrounding the tube was irrigated with
antibiotics,[1, 4] or subconjunctival or sub-Tenon’s
injection of antibiotics were performed.[2–5, 7] In
three cases, there was a sufficient improvement
with IV antibiotics alone; consequently, no surgical
interventions were undertaken.[2, 6, 8]

When IV antibiotics were transitioned to
oral antibiotics, fluoroquinolones were most
commonly used,[4, 7–9] likely owing to their vitreous
penetration and relatively broad coverage.[14] The
duration was most commonly 10 days, as seen in
four cases.[2, 5, 8] The duration of the therapy was
likely associated with the severity of presentation
and response to therapy. Table 3 details the
outcomes and additional procedures that were
performed.

In conclusion, OC is a rare postoperative
complication of GDD implantation. Immediate
hospitalization with administration of broad-
spectrum IV antibiotics is recommended.
Explantation of the GDD is often required for
source control.
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