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Abstract

Purpose: To describe a case series of combined Boston Type 1 Keratoprosthesis with pars plana vitrectomy, silicone
oil placement, and fluocinolone acetonide intravitreal 0.59 mg implant (RETISERT®), and report its safety and efficacy
in preventing phthisis bulbi in patients with uveitis-associated hypotony and concurrent corneal edema.

Findings: A retrospective review of patients with chronic uveitis, corneal decompensation and concurrent
hypotony who underwent the combined approach described here between 2015 and 2020 was conducted. Three
patients were treated using the combined approach. Post-operative recovery was unremarkable in all cases and the
patients’ corneal condition remained stable on follow up. No patient developed phthisis, retroprosthetic membrane,
or infectious endophthalmitis. Average intraocular pressure one year after intervention was 2.7 to 6.4 mmHg higher
compared to a year prior.

Conclusions: The approach described is potentially safe and effective in preventing phthisis and membrane
formation in uveitis-associated hypotony and keratopathy.

Introduction
Hypotony associated with uveitis is an end-stage mani-
festation of severe ocular inflammation and is associated
with loss of visual acuity. It emerges when aqueous pro-
duction by the ciliary body does not match the outflow
[1], and can be present in up to 8% of cases of uveitis
[2]. This condition is particularly challenging to treat,
and in conjunction with persistent inflammation, can re-
sult in phthisis bulbi. Currently, there are no definite
treatments for hypotony; however, multiple treatment
options have been proposed, including intravitreal injec-
tion of viscoelastic material, intraocular gas or silicone
oil, topical dopaminergic agonist administration

(ibopamine), and pars plana vitrectomy with ciliary
membrane removal [3–8].
Long standing hypotony may also cause corneal endo-

thelial pump dysfunction and stromal edema [9]. While
the pathophysiology of corneal endothelial decompensa-
tion within this context is not well understood, alter-
ations in the composition and flow of aqueous are
believed to lead to poor tissue oxygenation and break-
down of the blood-aqueous barrier [10]. Corneal trans-
plantation in the setting of hypotony is technically
challenging, and recurrence of edema is common. Con-
sequently, patients often receive multiple corneal trans-
plantations without resolution. Boston Type 1
Keratoprosthesis combined with silicone oil for treat-
ment of concurrent hypotony and corneal edema has
shown to improve vision [11]. However, a common
complication of this approach is the formation of retro-
prosthetic membrane [11].
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The intravitreal 0.59 mg fluocinolone implant (RETI-
SERT®, Bausch & Lomb, Rochester, NY), is a well de-
scribed treatment for uveitis, providing excellent control
of inflammation for 24 to 30months after implantation
[12]. It exerts its effect locally, and may spare the side ef-
fects of systemic immunosuppression in some patients
[13]. Although it has been associated with a significant
risk of developing ocular hypertension and glaucoma
[14], it has not been found to improve intraocular pres-
sure when implanted in hypotonus eyes [15].
The purpose of this study is to report the authors’ ex-

perience in treating corneal edema in the setting of
uveitis-associated hypotony with combined Boston Type
1 Keratoprosthesis placement (Massachusetts Eye and
Ear, Boston, MA), silicone oil injection, and 0.59 mg
fluocinolone acetonide intravitreal implant.

Materials and methods
This is a retrospective study of patients with hypotony
who underwent fluocinolone acetonide implantation and
single-stage keratoprosthesis with silicone oil injection
between 2015 and 2020. Patients with chronic uveitis
who had evidence of corneal decompensation with con-
current hypotony were included, and their electronic
health records were reviewed.All patients underwent
surgery for an indication of corneal edema in the setting
of uveitis and hypotony, and all patients elected to
undergo fluocinolone acetonide implantation for uveitis
control. All patients underwent 23-gauge pars plana vi-
trectomy with silicone oil injection (5000 cSt). One pa-
tient had a pre-existing retinal detachment. Intraocular
pressures after keratoprosthesis placement were esti-
mated by scleral pressure and were measured using
pneumatonometry in the inferotemporal quadrant to
compare with corneal pressure measurements prior to
keratoprosthesis placement [16].

Case presentations
Case 1
A 47-year-old woman with a history of chronic unilat-
eral non-granulomatous anterior uveitis with cystoid
macular edema (CME) of the left eye presented with eye
pain for surgical visual rehabilitation evaluation (Table 1).
Her history was complicated by non-clearing vitreous
hemorrhage due to neovascularization of the pars plana,
and pseudophakic bullous keratopathy. She had

previously undergone Descemet’s stripping endothelial
keratoplasty (DSAEK) followed by penetrating kerato-
plasty (PK), both of which were complicated by graft
failure. Therefore, she was treated with pars plana vitrec-
tomy, silicone oil placement, and fluocinolone acetonide
intravitreal implant insertion with repeat PK. Six months
after this surgery, she underwent silicone oil removal,
but developed hypotony with choroidal detachment and
an overlying retinal detachment. Due to persistently low
intraocular pressure, a combined aphakic keratoprosthe-
sis with retinal detachment repair and silicone oil injec-
tion was carried out. Visual acuity prior to surgery was
light perception (LP) and intraocular pressure was 4
mmHg. The retinal detachment was noted to be com-
plex, and the vision became no light perception (NLP)
after repair. The retina has remained attached at one-
year follow up and the patient has maintained a stable
keratoprosthesis without bandage contact lens
placement.

Case 2
A 53-year-old woman with bilateral steroid response
glaucoma and chronic panuveitis presented for surgical
treatment of corneal edema and hypotony (Table 1). Her
left eye was noted to be hypotonus with diffuse corneal
edema. Visual acuity in the left eye was light perception
(LP), and intraocular pressure was 1 mmHg at the time
of initial evaluation. She was offered a single stage com-
bined fluocinolone acetonide implantation with an
aphakic keratoprosthesis and silicone oil insertion for
visual rehabilitation. The operation was completed with-
out complication, with a resultant BCVA of 20/800 and
an intraocular pressure of 13 mmHg. Bandage contact
lens fitting proved difficult due to the unusual ocular
surface contour, but the ocular surface has remained
stable without a bandage contact lens placement. The
patient has not developed a retroprosthetic membrane at
one-year follow up.

Case 3
A 57-year-old man with a history of bilateral immune
reconstitution panuveitis secondary to CMV retinitis in
the setting of human immunodeficiency virus (HIV) de-
veloped significant hypotony in the right eye requiring
repeat injections of hyaluronic acid (Table 1). The left
eye had no light perception. Vision in the affected eye

Table 1 Clinical profile of patients

Case Age/
Sex

Uveitis
class

Chief complaint Previous Transplants Vision, Before Vision,
After

Complications Follow Up (years)

1 47/F Anterior, unilateral Pain, visual rehabilitation 3 LP NLP None 1

2 53/F Panuveitis, bilateral Corneal edema 0 LP 20/800 None 1

3 57/M Panuveitis, bilateral Declining vision 2 HM 20/125 None 5.5

LP Light perception, NLP No light perception, HM Hand motion
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was hand motions. He had previously undergone three
vitrectomies and two keratoplasties. The keratoplasties
had presumably failed due to hypotony. He developed an
inferior retinal detachment, and a combined surgical ap-
proach was pursued for aphakic keratoprosthesis place-
ment, removal of existing intraocular lens, pars plana
vitrectomy and silicone oil injection. He had a fluocino-
lone acetonide implant, which was most recently ex-
change a year prior to the surgery. Post-operative
recovery was unremarkable. At one-year follow up, best
corrected visual acuity was 20/125. He has subsequently
undergone multiple dexamethasone intravitreal steroid
implant (OZURDEX®, Allergan, Irvine, CA) injections
and four supplemental intravitreal silicone oil injections
to increase the intraocular pressure.
He has been maintained without bandage contact lens

placement, as achieving an appropriate fit was difficult.
The ocular surface was stable, and he did not have a ret-
roprosthetic membrane for 5 years after surgery. How-
ever, he developed a small epithelial defect at 5 years
that responded within 1 week to amniotic membrane
placement.

Discussion
Hypotony may lead into several irreversible, vision-
impairing complications in the posterior segment. The
resulting shrinkage and collapse of the scleral wall due
to low intraocular pressure (IOP) is thought to fold and
wrinkle the chorio-retina, particularly in the peri-foveal
region, distorting neurosensory elements with perman-
ent visual loss [1]. Additionally, the malformation of the
globe may change retinal capillary permeability, resulting
in cystoid macular edema as seen in all three cases here.
Therefore, early detection of hypotony and its manage-
ment dictates final visual outcomes in these patients. In
all three cases, the average pressure in the affected eye
was higher after keratoprosthesis insertion compared to
a year prior (Table 2). In one of three, silicone oil was
injected at least once in the year prior to surgery. While
average IOP one month prior to and following silicone
oil insertion were nearly identical at 6 mmHg (n = 2) and
6.7 mmHg (n = 3), respectively, average IOP before and
after silicone oil placement with keratoprosthesis was 4
mmHg (n = 1) and 10mmHg (n = 3). These findings

suggest that combined keratoprosthesis insertion and
silicone oil placement may help maintain higher IOP
when compared to silicone oil alone, thus lowering the
probability of hypotony maculopathy.
In phthisical eyes, the corneal epithelium is often nor-

mal, and the ensuing edema is stromal due to endothe-
lial decompensation [9]. This has been shown to be
reversible by addressing the underlying cause of hypot-
ony, in trabeculectomy for example [17]. Nevertheless,
uveitis-induced hypotony is challenging to treat and
often persists. Therefore, the main treatment option is
keratoplasty (DSAEK or PK), which has a dim chance of
success without addressing the underlying cause and im-
proving IOP. Two of the three cases reported here had
received corneal transplants, all of which had failed.
Therefore, permanent keratoprosthesis may improve vi-
sion and help minimize the number of surgical interven-
tions, especially in those with recurring graft failure.
Retroprosthetic membrane formation is a common oc-

currence after keratoprosthesis surgery [18]. In a prior
study describing combined keratoprosthesis surgery and
silicone oil insertion for treatment of hypotony second-
ary to multiple etiologies, retroprosthetic membrane was
seen in 54% of patients [11]. In those with uveitis, how-
ever, this can be more prevalent due to increased inflam-
mation, affecting visual acuity and predisposing them to
sterile keratolysis [19]. Notably, none of the cases re-
ported here developed retroprosthetic membranes. The
presence of the intravitreal fluocinolone implant likely
contributed to this, as local high dose steroids have been
associated with decreased vascular permeability and
fibroblast proliferation, and have been shown to
lengthen the time to retroprosthetic membrane develop-
ment [18]. Specifically, the fluocinolone acetonide im-
plant has been associated with improved long-term
outcomes with glaucoma drainage device placement
[20].
All eyes in this study also had stable ocular surfaces

without the need for a bandage contact lens. The pa-
tients in this study had difficulty getting a lens fit owing
to the abnormal contour of their ocular surface in the
setting of a pre-phthisical state prior to keratoprosthesis
placement. Even extremely flat, large diameter lenses
were unable to be retained successfully. Despite this,
these patients did not experience epithelial breakdown
and keratolysis. Stability of the ocular surface in the set-
ting of silicone oil and keratoprosthesis placement to
treat hypotony has previously been noted [11, 21]. We
theorize that shrinkage of the eye due to the pre-
phthisical state prior to surgery affords better protection
of the ocular surface from the eyelids, and thus enables
more stability of the epithelium.
This study has several strengths, including unremark-

able post-operative recovery and absence of any

Table 2 Average IOP within one year before and after
combined keratoprosthesis and silicone oil insertion

Case Pre-Intervention IOP Post-Intervention IOP P-value < 0.05

1 6.07 [4.79 7.35] 12.50 [10.32 14.68] *

2 8.70 [3.74 13.66] 11.40 [10.47 12.33]

3 6.93 [5.93 7.95] 10.45 [7.49 13.43] *

Numbers in brackets are confidence intervals of the mean pressures. All
pressured reported in mmHg. P value corresponds to the difference between
pre-intervention and post-intervention mean pressures
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complications, particularly retroprosthetic membrane
formation, infectious endophthalmitis and sterile kerato-
lysis in uveitis-associated hypotony and keratopathy.
While inferotemporal scleral pneumatonometry is a
promising method for measuring IOP in those with ker-
atoprosthesis, this has not been validated in eyes with
hypotony [16]. Future work can focus on further charac-
terizing the impact of this intervention on IOP. Regard-
less, the combined approach was clinically effective in
preventing phthisis for at least one year after surgery in
these patients.

Conclusion
Combined treatment of uveitis-associated hypotony and
keratopathy with Boston Type 1 Keratoprosthesis, sili-
cone oil placement, and fluocinolone acetonide implant
may be a safe and effective method to prevent phthisis.
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