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Abstract

A 38-year-old man with no history of uveitis developed neovascular glauco-
ma (NVG) due to proliferative diabetic retinopathy (PDR). He had a history
of ocular surgery with placement of glaucoma drainage implants (GDI), ul-
trasonic phacoemulsification, and intraocular lens implantation in both eyes.
The patient had undergone a recent pars plana vitrectomy with complete
panretinal photocoagulation (PRP) to clear vitreous hemorrhage in his right
eye. To prevent progressive optic nerve damage, travoprost was tentatively
administered because of inadequate intraocular pressure (IOP) control fol-
lowing surgery, laser treatment, and topical administration of many other
IOP-lowering drugs. The patient experienced severe vision loss associated
with acute anterior and intermediate uveitis. We consider it a rare complica-
tion due to the NVG patient’s vulnerability following ocular surgery. Given
that acute uveitis developed rapidly and required time to resolve, systemic
corticosteroid treatment could be considered to accelerate the resolution of
inflammation.
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1. Introduction

Glaucoma is a leading cause of blindness worldwide and is characterized by the
death of retinal ganglion cells and progressive optic nerve damage. Elevated in-
traocular pressure (IOP) is a major risk factor for disease progression and is re-
sponsible for the loss of ganglion cells. Glaucoma can be broadly categorized in-
to primary and secondary types, with primary open-angle glaucoma (POAG)

being the most common form. POAG typically presents without symptoms until
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significant vision loss has occurred. In contrast, secondary glaucomas, such as
neovascular glaucoma (NVG), are often associated with other ocular conditions.
NVG results from the formation of neovessels on the iris and the anterior
chamber angle, eventually leading to angle closure and elevated IOP. This condi-
tion is often linked to systemic diseases, such as diabetes mellitus, central retinal
vein occlusion, or ocular ischemic syndrome, that contribute to retinal ischemia
[1]. Previous studies have shown that the pathogenesis of NVG involves complex
mechanisms including ischemia-induced angiogenesis and inflammation. The
management of NVG is challenging and often requires a combination of medical
and surgical interventions to control IOP and prevent further optic nerve dam-
age. As first-line drugs for glaucoma, prostaglandin analogues (PGAs) exhibit
high efficacy in decreasing IOP with minimal adverse effects. Specifically,
long-term treatment with bimatoprost, latanoprost, or travoprost has been
proven to be both effective and safe. At times, PGAs can cause harmful ocular
effects, such as anterior uveitis, conjunctival hyperemia, cystoid macular edema,
and skin pigmentation, when administered continuously for several weeks or
even months [2]. Here, we report a rare case of acute anterior and intermediate
uveitis that developed after the administration of a single dose of travoprost to a
patient with secondary NVG.

2. Case Report

A 38-year-old man presented with bilateral vitreous hemorrhage due to prolifer-
ative diabetic retinopathy (PDR). The patient’s medical history included hyper-
tension and chronic kidney disease associated with diabetes type 2. He received
insulin injections twice daily within 30 minutes before breakfast and dinner. The
patient underwent ultrasonic phacoemulsification with intraocular lens implan-
tation in both eyes, followed by glaucoma drainage implant (GDI) placement 4
months later because of early NVG with open-angle glaucoma secondary to
PDR. However, the patient did not return to the operation-performed hospital
for follow-up or anti-vascular endothelial growth factor (VEGF) treatment ow-
ing to a lack of awareness of the severity of the condition. One and a half years
later, the patient visited our hospital because of sudden visual loss in the right
eye caused by a vitreous hemorrhage. His IOP was 27.7 mmHg oculus dexter
(OD) and 51.3 mmHg oculus sinister (OS). He lost light perception in his left
eye about half a year prior, while the visual acuity of the right eye was only hand
motion (HM). The patient received three topical antiglaucoma medications: 2%
carteolol eye drops twice daily, 0.2% brimonidine tartrate eye drops twice daily,
and 1% brinzolamide eye drops three times daily. To clear the vitreous hemor-
rhage, we performed vitrectomy and panretinal photocoagulation (PRP) in the
right eye, while leaving the left eye untreated because of loss of light perception.
The same antiglaucoma medication was administered postoperatively.

However, the patient’s IOP remained at 22.7 mmHg OD and 60.5 mmHg OS
at the 2-month follow-up visit. The right eye exhibited a best-corrected visual
acuity of 20/200 and was free of inflammation. Fundus examination revealed op-
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tic nerve atrophy with a cup-to-disc ratio of 0.9 disc diameters (DD). Additional
topical travoprost was administered to prevent progressive damage to the optic
nerve. Unexpectedly, the patient experienced blurred vision within an hour of
administration of travoprost before bedtime. The following morning, he pre-
sented to the hospital with severe vision loss. Visual acuity in the right eye was
light perception (LP), and IOP was 22 mmHg OD. Slit lamp examination re-
vealed numerous pigmented keratic precipitates on the corneal endothelium of
the right eye, with 3+ anterior chamber cells and flares (Figure 1(A) & Figure
1(B)). A dilated fundoscopy revealed severe vitritis with vitreous haze of 4+.
Vitreous haze was also evaluated using B-scan ocular ultrasound, which revealed
dense, dot-like, low-reflective vitreous echoes (Figure 1(C)). The left eye with-

out medication was free of inflammation.

4 months

Figure 1. Numerous pigmented keratic precipitates (A-B) and se-
vere 4+ vitreous haze (C) are observed after the administration of a
single dose of travoprost. The acute symptoms have gradually de-
creased and even subsided after treatment with prednisolone ace-
tate ophthalmic suspension and topical atropine sulfate (D-I).

The administration of travoprost was immediately discontinued, and an-
ti-inflammatory therapy was initiated with 1% prednisolone acetate ophthalmic
suspension every 2 h for 4 days, four times daily thereafter, and 1% atropine sulfate
three times daily. One percent of brinzolamide eye drops were re-administered
and the same antiglaucoma medication was continuously administered. After 20
days, inflammation remarkably decreased (Figure 1(D)-(F)). Slit lamp examina-
tion revealed 1+ anterior chamber cells and flare pigment deposition distributed
on the intraocular lens implant in the right eye, with 3+ vitreous haze (Figure
2(A)). Moreover, the patient’s IOP decreased to 11.1 mmHg OD. Clinical ex-
amination 7 weeks later revealed that most of the inflammation had subsided.
Visual acuity improved to HM OD, and IOP ranged from 12 to 15 mmHg OD.
At the 4-month follow-up, no keratic precipitates, flares, or vitreous haze were

visible (Figure 1(G)-(I) and Figure 2(B)). Fundus examination revealed a late

DOI: 10.4236/crcm.2024.138032

277 Case Reports in Clinical Medicine


https://doi.org/10.4236/crcm.2024.138032

L.J. Wang et al.

glaucomatous optic nerve head with an inferior notch and considerable cupping
(cup-to-disc ratio, 0.9 DD or higher) cupping. Visual acuity was maintained at
the HM OD. Optical coherence tomography (OCT) revealed a decrease in the
peripapillary nerve fiber layer thickness, particularly in the nasal quadrant,
compared with that before travoprost administration (Figure 2(C) & Figure
2(D)). At the 6-month follow-up, the patient’s visual acuity remained HM OD
and did not return to the level measured prior to the use of travoprost medica-
tion.
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Figure 2. Slit lamp examination reveals 1+ flare and cells on day 20 (A) but a
quiet anterior and posterior segment with no cells or flare at 4 months (B) af-
ter the administration of travoprost. Compared with that before travoprost
treatment (C), OCT shows a remarkable decrease in the peripapillary nerve
fiber layer thickness at 4 months after the administration of travoprost (D).
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3. Discussion

In the present report, we describe a rare case of acute anterior and intermediate
uveitis after the local administration of travoprost in a patient with NVG. NVG
accounts for 0.01% to 5.1% of all glaucoma cases and is among the most difficult
to manage, with diabetic retinopathy being its leading cause. Other contributors
include retinal vein occlusion, ocular ischemic syndrome, chronic retinal de-
tachment, uveitis, trauma, and certain tumors. Effective management necessi-
tates addressing both the elevated IOP and the neovascularization. PRP is the
major treatment for delaying neovascularization in NVG patients, and intravi-
treal anti-VEGF treatment can serve as an effective temporizing option [1]. In
this case, travoprost was prescribed because of inadequate IOP control following
GDI placement, vitrectomy, PRP, and the administration of topical antiglauco-
ma medications, including fB-adrenergic blockers and a-adrenergic agonists. Be-
cause of severe vision loss and relatively stable IOP in the right eye at a later
date, a rechallenge with travoprost was not considered. Although uveitis subsid-
ed after topical anti-inflammatory treatment and IOP was controlled, the pa-
tient’s visual acuity did not recover to its pre-medication level. The optic nerve is
crucial for vision. Once damaged, the nerve fibers have a limited capacity to re-
generate, making recovery of lost vision difficult. Therefore, timely control of
IOP could still be a crucial strategy for preventing vision loss.

Travoprost is commonly used to treat glaucoma and ocular hypertension
(OHT) and is considered safe and effective even for OHT secondary to uveitis
[3]. It is generally accepted that 0.004% travoprost ophthalmic solutions cause
few systemic and ocular adverse effects after topical administration. The maxi-
mum plasma concentration of travoprost was achieved within 30 minutes of
administration. Long-term treatment with travoprost (summarized in Table 1)
and other PGAs has been reported to primarily induce anterior uveitis but only in
a small percentage of patients [4]-[10]. However, a single dose, even short-term
administration of travoprost as well as other PGAs, has not been observed to

evoke severe uveitis in the clinical treatment of glaucoma patients.

Table 1. Comparison of characteristics and treatment regimens for uveitis associated with the topical use of travoprost.

. . Surgery  Time to " . Other side
Diagnosis . L Uveitis and sign Treatment Ref
history develop uveitis effects
Acute anterior and intermediate .
. Prednisolone acetate .
uveitis . . This
NVG + 1 day . None ophthalmic suspension
(3+ anterior chamber cells and flare, ) case
. Atropine sulfate
and 4+ vitreous haze)
Acute anterior uveitis Corneal  Lotepredinol etabonate
OAG + 5 days [5]
(1-2+ cells and flare) edema drops
Pseudoexfoliation severe iritis Corneal .
3 weeks No additional treatment [6]
glaucoma (3+ cells and flare) edema
Bilateral anterior uveitis
Dexamethasone drops
Capsular (Moderate cells and flare, .
None 7 days . . None Dexamethasone ointment [7]
glaucoma and posterior synechiae from .
o Oral prednisolone
iris to lens)
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Continued
POAG None
Glaucoma None

Acute anterior uveitis Corneal .
2 days No additional treatment  [8]
(2+ cells and flare) edema

. - Topical steroid and
Granulomatous anterior uveitis

drilat
and mild vitritis . m),’ rrate .
2 months ) o None Topical brinzolamide and [9]
(Mutton-fat keratic precipitates and timolol

3+ cells posterior synechiae) Oral acetazolamid
ral acetazolamide

In this case, the development of acute anterior and intermediate uveitis after
administration of a single dose of travoprost, the prostaglandin-F2a analog,
could be attributed to several factors related to this specific NVG patient. First,
the endogenous prostaglandin-E2 (PGE2), a key inflammatory activator, has
been found to increase significantly in the vitreous fluid of patients with PDR
[11]; this could be one reason for the increased sensitivity of the present patient
to travoprost. Further administration of travoprost may stimulate the release of
PGE2 and the induction of inflammation. Second, travoprost shows a long dura-
tion of action over a 24 h period; which could induce an ongoing inflammatory
response. The third possible reason is that travoprost is likely to exert nonspe-
cific actions by inducing hyperpermeability of neovessels in patients with NVG
[12]. The established inflammatory microenvironment coupled with vascular
permeability likely plays crucial roles in the recruitment and extravasation of
circulating leukocytes into inflamed tissues. Moreover, a history of incisional
surgery appears to be a risk factor for inflammation after PGA therapy, poten-
tially due to the reduction of the physical barrier and increased posterior spread
of PGAs in pseudophakic eyes, although the following use of PGAs may be more
directly associated with the development of uveitis [13]. The systemic manifesta-
tions of diabetes may also exert a multifaceted influence on the initiation and
progression of uveitis via several mechanisms, encompassing immunological
dysregulation, alterations in vascular integrity, and autoimmune associations.
Additionally, many ophthalmic formulations contain preservatives that may po-
tentially contribute to intraocular inflammation [14]. Alongside a comprehen-
sive ophthalmologic examination, additional systemic evaluations, including a
complete blood test, infectious disease testing, and magnetic resonance imaging
(MRI), could be considered to further investigate the cause of uveitis for future
clinical practice. Furthermore, pre-treatment with anti-inflammatory medica-
tions might help mitigate the risk of uveitis. For diabetic patients, optimizing
systemic control of diabetes and addressing any underlying inflammatory or
vascular conditions could potentially reduce the risk of ocular complications.

While topical travoprost triggered the onset of acute uveitis, we consider it a
rare complication in this specific NVG patient, influenced by various factors, in-
cluding underlying inflammatory conditions, neovessel permeability, surgical
history, and other unidentified conditions related to diabetes. The patient’s vi-
sion loss was primarily due to sustained damage to the optic nerve tissue caused

mainly by elevated IOP, rather than uveitis. It is important to note that this case
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is an isolated observation, and larger studies are needed to fully understand the
prevalence and risk factors associated with such complications. Given that acute
uveitis often develops rapidly and resolves slowly, in addition to using topical
corticosteroids, systemic corticosteroid treatment, such as an initial dose of 20
mg to 60 mg of oral prednisone per day, could be considered as an alternative to
accelerate the resolution of vitritis, depending on the severity of the inflamma-

tion and the patient’s tolerance.

4. Conclusion

This case highlights the importance of vigilance when prescribing travoprost for
patients with NVG, especially those with a history of ocular surgery. While gen-
erally safe, travoprost might, in rare cases, contribute to acute uveitis, warranting
further investigation to confirm this link. Clinicians should watch for potential ad-
verse reactions and consider alternative treatments or additional anti-inflammatory

therapies for at-risk patients.
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