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Treatment of Uveitic Glaucoma

Cigdem ALTAN!

ABSTRACT

Glaucoma is a common and serious complication of uveitis. In uveitic glaucoma treatment, goal is to control inflammation and reduce
intraocular pressure; thus to prevent permanent structural changes in the anterior chamber angle and optic nerve damage. Treatment should
be customized according to the patient. The first step in the treatment is the control of inflammation, and if necessary, anti-infectious
treatment should be added. Miotic agents should not be wused as anti-glaucomatous treatment. Prostaglandin analogs can be used
carefully in the absence of macular edema and active inflammation; it should not be used in eyes with herpetic keratitis or keratouveitis.
Glaucoma surgery is required in 25-30% of eyes with uveitic glaucoma. In uveitic glaucoma, surgery should be planned a few months after
the patients’ inflammation is controlled as much as possible; aggressive anti-inflammatory therapy should be applied before, during and after

surgery.
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Intraocular pressure elevation or glaucoma is a common
and serious complication of uveitis. In the literature, the
term uveitic glaucoma, with no reference to glaucomatous
optic disc anomaly or progressive visual field defect,
is defined as secondary glaucoma causing intraocular
pressure (IOP) >21 mmHg and requiring continuous anti-
glaucomatous treatment which develops without previous
history of glaucoma upon onset of uveitis. However, the
term "ocular hypertension secondary to uveitis" is also
used in the absence of pathological optic disc cupping
or glaucomatous visual field defect.!* In the literature,
pathological IOP elevation incidence is reported as 20-
40% and secondary glaucoma incidence as 4-40% and
it has been reported as 10-20% in studies including
all types of uveitis.*!! Major risk factors for uveitic
glaucoma include duration of uveitis, anatomic type (more
common in anterior uveitis), uveitis severity, presence
of active inflammation, steroid use, time from diagnosis
and advanced age.!**%!! Uveitis types most commonly
associated with secondary glaucoma include viral anterior
uveitis, Fuchs uveitic syndrome (FUS), juvenile idiopathic
arthritis, Vogt Koyanagi Harada disease, sarcoidosis and
HLA-B27 uveitis.> ! 12

In the uveitis, mechanisms involved in IOP elevation and/
or glaucoma include cellular or biochemical changes in
humor aqueous and morphological changes in anterior
chamber angle. Uveitic glaucoma is generally open angle.
Major mechanisms in open angle glaucoma are mechanical
blockage oftrabecular network by cell, protein, fibrin, debris
and pigment and trabeculitis. In addition, steroids used in
the treatment can cause iatrogenic open angle glaucoma
in uveitic eyes by enhancing resistance against humor
aqueous outflow.>* % 10121317 Tn geveral studies, steroid-
related IOP elevation rate has been reported as 10-65%.5'8
Acute angle closure may develop due to anterior rotation
of ciliary body or posterior synechia while chronic angle
closure glaucoma may develop due to peripheral posterior
synechia between iris and cornea, neovascularization or
inflammatory membranes in some uveitic eyes.>*%10:1?

Although pathophysiology and mechanisms underlying
uveitic glaucoma have been largely understood today, it
remains to be a challenging clinical condition to manage.
Its treatment is more difficult than primary open angle
glaucoma since patients are younger; they generally
have systemic diseases and ocular disorders other than
glaucoma; serious structural injury can develop due
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to recurrent inflammation and uveitis; extremely high
IOP values and 1OP fluctuations may be present during
attacks; response to anti-glaucomatous agents is variable;
predictability is lower in glaucoma surgery; and visual
prognosis is poorer.!®* Multidisciplinary approach is
needed in management.

In uveitis, the treatment plan is often determined by
mechanism underlying IOP elevation. In addition, uveitis
type, clinical course and severity and angle status should
be taken into consideration.” 2° Topical anti-glaucomatous
treatment is helpful in open angle glaucoma while
preferential treatment is laser or surgery in glaucoma
secondary to pupillary blockage. In the absence of pupillary
blockage, medical treatment is given initially; however,
surgical treatment will often be required if large synechiae
are present.’

In the treatment of uveitic glaucoma, the goal is to
control inflammation and decrease IOP; thus, preventing
permanent morphological changes in iridocorneal angle
and optic nerve damage. Controlling inflammation is first
step in the treatment. It was reported that prognosis of
uveitic glaucoma is better in patients treated aggressively
with anti-inflammatory therapy.'®!* Corticosteroids are
preferred anti-inflammatory agents in the treatment of
uveitis. It is recommended to start with potent topical
corticosteroids such as prednisolone acetate. Although less
potent steroids such as rimexolone, fluorometholone or
loteprednol decrease risk for steroid-related IOP elevation,
they have weak anti-inflammatory effect and more potent
steroids are needed in uveitic glaucoma.'** Sometimes,
IOP can be controlled by treatment of inflammation alone. '
Periocular steroid injection and systemic steroids should
be used in resistant cases. Systemic immunosuppressive/
immunomodulatory agents should be used when more
potent and prolonged immunosuppression is needed or
adverse effects of steroids are needed to be avoided.?
The first way to prevent steroid-related glaucoma
development is to minimize unnecessary steroid use. It is
important being aware of risk groups, pretreatment I0P
measurement, monitorization and being alert for steroid-
related glaucoma.

Anti-microbial treatment should be added to anti-
inflammatory treatment if needed. For instance, oral
aciclovir or pro-drug valaciclovir in herpetic uveitis
and ganciclovir or pro-drug valganciclovir treatment
in cytomegalovirus anterior uveitis should be added to
topical anti-inflammatory treatment in order to prevent
viral replication. It should be kept in mind that the activity
of topical anti-glaucomatous agents can be decreased
due to reduced absorption in the presence of intensive
inflammation. Generally, first choice of topical anti-

glaucomatous agent is topical beta-blocker or carbonic
anhydrase inhibitors (CAls) or their fixed combinations.
Oral CAI may be used if topical treatment is insufficient.
The effect of hyper-osmotic agents can be limited due
to disrupted blood-aqueous barrier in uveitic eyes.'>?
Brimonidine, an alpha-2-adrenergic agonist, is generally
second-line treatment and used in combination therapy.
Granulomatous anterior uveitis was reported with
brimonidine and apraclonidine use, which generally occurs
following an allergic reaction at year one; it recovers by

drug withdrawal and steroid therapy.?*->

Cholinergic agents are contraindicated in uveitic glaucoma
since they increase vascular permeability; induce
inflammation by disrupting blood-aqueous barrier; and
cause ciliary spasm. They also trigger posterior synechia
and pupillary blockage.?

Prostaglandin analogues (PGAs) are controversial in the
treatment of uveitis due to increased risk for blood-aqueous
barrier disruption, anterior uveitis (1-6.4%), HSV keratitis
reactivation and cystoid macular edema (1-2%).**> Ocular
inflammation rate with latanoprost was reported as 1%
in patients without history of uveitis and as 23% in those
with uveitis; however, it was shown that there was no
increases in anterior chamber flare values in a study using
bimatoprost.?* 2® Recent view is that PGAs can be used in
uveitic glaucoma; however, it is recommended to use in
cases in which other agents failed and in the absence of
CME and active inflammation.?®?’ They are currently not
recommended in patients with CME or previous history of
complicated intraocular surgery and it should not be used in
eyes with history of herpetic keratitis or keratouveitis.?*?

Laser peripheral iridotomy (LI) is indicated in uveitic
glaucoma cases characterized by pupillary blockage and
angle closure. LI may be closed due to inflammation over
time; thus, more than one LI may be needed. It should be
followed with aggressive anti-inflammatory treatment for
introversion within first 20 days.'"* Argon laser peripheral
iridoplasty may be effective in cases with uveitic glaucoma
progressing with angle closure and pupillary blockage.”
Argon laser trabeculoplasty is not recommended in open
angle uveitic glaucoma since it may aggravate inflammation
and cause synechia at angle. Role of selective laser
trabeculoplasty is controversial in uveitic glaucoma; it is
not preferred as it may trigger inflammation.*® However, it
was reported that selective laser trabeculoplasty is safe and
effective in steroid-related glaucoma in well-controlled
uveitic eyes.’!

The role of cyclodestructive interventions such as diode
laser cyclophotocoagulation is controversial due to risk for
aggravation of inflammation, hypotonia and phthisis. It is
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applied as the last option for eyes that have failed drainage
surgery with low visual potential.'* 3233

In uveitic glaucoma, surgery is required in 25-30% of
eyes. Surgical management is more challenging that
other types of glaucoma as inflammation is highly
effective in surgical success and other postoperative
complications and patients are generally younger. Success
rate has been reported as 50-100% in uveitic glaucoma
surgery in recent years.” *37 Surgery itself may trigger
inflammation and cause complications during and after
surgery.?’ The passage of inflammatory mediators from
humor aqueous to subconjunctival space during filtering
surgery triggers fibroblast proliferation and collagen
synthesis, resulting in increased risk for subconjunctival
fibrosis. Use of anti-metabolites such as 5-Fluorouracyl
or mitomycin C (MMC) during and after surgery inhibits
fibroblast proliferation and improves success rate; they
are warranted in trabeculectomy.'***3%3%  However,
ciliary body toxicity caused by intraoperative MMC use
and chronic and recurrent inflammation in uveitic eyes
increases risk for hypotonia. In addition, one should
be careful for intraoperative hemostasis, postoperative
hyphema and fibrinous uveitis. Thus, surgery should be
planned to a few months after control of inflammation,
if possible, and aggressive anti-inflammatory treatment
should be given before, during and after surgery.*20-334041
Glaucoma drainage implant surgery is more commonly
used in uveitic glaucoma when compared to other types of
glaucoma as a result of subconjunctival scarring and high
postoperative hypotonia and high success rate has been
reported.'®¥74># Tt should be preferred as first-line surgery;
however, contradictory outcomes have been reported about
superiority over trabeculectomy.?> 447 It should be used in
patients without well-controlled inflammation, those with
anterior or posterior synechia, neovascular glaucoma, those
with history of aphakic vitreoretinal surgery or filtering
surgery and those with dense conjunctival scarring.?® *
It is considered as first choice in glaucoma secondary to
juvenile idiopathic arthritis.*” In addition, several surgical
techniques are employed in the treatment uveitic glaucoma,
including Xen implant,’> > Ex-PRESS implant,** non-
penetrating glaucoma surgery,>** gonioscopy-assisted
transluminal trabeculectomy (GATT), trabectome and
goniotomy in chronic childhood uveitis.*®

Given lack of randomized, prospective, controlled,
comparative studies in different uveitis subtypes,
optimal surgical technique is controversial in uveitic
glaucoma surgery. Timing of surgery, treatment selection
and perioperative inflammatory control should be
individualized. Treatment choice should be based on
severity of glaucoma, inflammation level,
inflammation sequels (angle status, conjunctival scarring)

chronic

risk factors for trabeculectomy failure, likelihood of
re-operation, age, target IOP and preference of patient
and surgeon. Regardless of surgical treatment modality
selected, all patients should have to be monitored
meticulously regarding preoperative inflammation control
and postoperative reactivation.
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