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Uveitic glaucoma
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REVISIÓN

DEFINITION
Glaucoma is a common complication of uveitis that 

may result from several mechanisms and frequently 
presents a significant therapeutical challenge1,2.

The term “uveitic glaucoma” covers a range of clini-
cal conditions and mechanisms that increase the intra-
ocular pressure (IOP), including the inflammation itself 
and its treatment. IOP fluctuation in uveitis is charac-
teristically extreme, and it is often difficult to determine 
the relative contribution of corticosteroid treatment and 
inflammation to the condition. Preventing optic nerve 
damage from IOP elevation, while maintaining effective 
control of the inflammation may be a complex task.

EPIDEMIOLOGY
In patients with uveitis, the prevalence of IOP el-

evation ranges from 10% to 20%3,4.
A study conducted by a California-based health 

maintenance organization found that 15.3% of uveitis 
patients had elevated IOP, 71.3% chronically, and only 
16.3% attributable solely to corticosteroids5.

Risk factors for IOP increase included older age, 
chronic disease, and panuveitis. In particular, children 
with chronic anterior uveitis had a 40% chance of de-
veloping IOP elevation after eight years. 

While idiopathic acute anterior uveitis is the clinical 
entity most commonly associated with glaucoma due 
to its frequency, certain clinical syndromes such as 
Fuchs uveitis syndrome6, sarcoidosis4, varicella zoster 
and herpes simplex iridocyclitis7, herpes simplex kera-
touveitis7, toxoplasmosis, syphilis, juvenile idiopathic 
arthritis, and pars planitis have a higher propensity for 
IOP elevation within the spectrum of uveitis. 

AETIOLOGY AND PATHOGENESIS
Various mechanisms can lead to IOP elevation: 

•	 Chronic reduction in trabecular meshwork function 
due to exposure to inflammatory cells, mediators, 

pigment, debris or actual inflammatory nodules in 
proximity of the ciliary body band8.

•	 Angle closure due to a variety of mechanisms:
–	Peripheral anterior synechiae (PAS) (Fig. 1): 

chronic peripheral synechial angle closure oc-
curs more commonly with granulomatous than 
non-granulomatous uveitis3,11 and more often 
with chronic inflammation1. In the authors’ ex-
perience, PAS are more likely to develop when 
the angle is narrow, especially inferiorly, where 
inflammatory debris and cells settle. Inflamma-
tory nodules on the ciliary body band can also 
encourage PAS formation. 

	 In one of the few studies reporting gonioscopy 
findings, Takahashi et al., reported that 7.5% of 
293 eyes in a mixed spectrum of uveitis patients 
had greater than 180 degrees of PAS4.

–	Pupil block (Fig. 2): it is an uncommon but poten-
tially devastating complication of uveitis. In con-
trast to primary angle closure, this type of pupil 
block tends to be complete and prevents any 
aqueous flow into the anterior chamber. It often 
results in dramatic iris bombé, with extense iris 
contact with trabecular meshwork and even with 
the peripheral cornea. Posterior synechiae can 
also form on the anterior lens capsule in pseu-
dophakic patients and those can be particularly 
difficult to break.

–	Forward displacement of the iris-lens diaphragm: 
it is characterised by a very shallow central ante-
rior chamber, in contrast to pupil block or chronic 
peripheral synechiae. The classic cause is in-
flammatory swelling in the posterior segment, 
such as posterior scleritis though, in practice, 
aqueous misdirection or iatrogenic causes such 
as gas tamponade are more common. A high 
scleral buckle could also result in this type of 
shift but is rare nowadays. 

–	Phacomorphic glaucoma: a large cataractous 
lens may result in secondary angle closure in pa-
tients with uveitis. Long-term steroid treatment 
and chronic inflammation often result in bulging 
white cataracts. In some cases, it can be difficult 
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to differentiate this from forward displacement 
of the iris-lens diaphragm, and the differential 
diagnosis usually involves a detailed clinical ex-
amination, sometimes including ultrasound and 
a detailed medical history. 

–	Neovascularisation: in some types of uveitis, es-
pecially retinal vasculitis, PAS may be the result 
of angle neovascularisation.

•	 Trabecular meshwork inflammation (especially 
in herpetic keratouveitis and Posner-Schlossman 
syndrome).

•	 Alterations in aqueous dynamics and increased 
viscosity due to increased protein levels.

•	 Increased trabecular resistance following hypoper-
fusion after severe iridocyclitis.

•	 Corticosteroid-induced reduction in outflow 
through the TM.

DIAGNOSIS AND SPECIFIC FINDINGS
It is important to be systematic in the examination 

of patients with uveitic glaucoma as well as consider-
ing the relative contributions of angle closure, inflam-
mation and corticosteroids.
1.	 Gather a thorough systemic history
2.	 During anterior segment examination, check for 

signs of active or past inflammation, including 
posterior synechiae, iris sphincter damage, angle 
or iris nodules, stromal atrophy, iris transillumina-
tion, and cataract. 

3.	 Perform careful gonioscopy, document synechiae, 
abnormal vessels or nodules in the angle.

4.	 Ultrasound biomicroscopy can sometimes detect 
anteriorly rotated ciliary processes, ciliochoroi-

dal effusions, or ciliary body atrophy, indicating a 
higher risk of chronic hypotony. 

5.	 Conduct a dilated examination for inflammation, 
vasculitis, or chorioretinitis signs, in addition to 
examining the optic nerve head. 

6.	 Visual field testing may be challenging, but it’s cru-
cial when feasible. 

7.	 Optic disc imaging is more critical than in primary 
glaucoma because disc asymmetry with intermit-
tent IOP elevation may signify the need for more 
aggressive treatment but occasionally, optic disc 
swelling might lead to misinterpretation of the re-
sults.

TREATMENT
The primary focus in patients with uveitis is to 

control inflammation to prevent cascading damage, 
including the increase of IOP. As a general rule, re-
stricting corticosteroid treatment to avoid IOP eleva-
tion is likely to result in persistent inflammation and is 
therefore counterproductive in the long run.

Medical treatment

Treatment of the underlying disease
Controlling inflammation is the first step towards 

achieving IOP control. It is often necessary, especially 
in eyes where intraocular pressure control is challeng-
ing, to jointly manage the patient with the uveitis spe-
cialist. 

Corticosteroids are the mainstay of uveitis treat-
ment, sometimes with the contribution of non-steroi-
dal anti-inflammatory drugs. 

FIGURE 1. Gonioscopic view of high PAS in a patient with 
uveitic glaucoma.

FIGURE 2. Pupil block from 360 degrees synechiae in a pa-
tient with uveitis. Note the wide area of peripheral iridocor-
neal contact and the severe corneal oedema.
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A significant proportion of the IOP elevation in uve-
itic glaucoma is corticosteroid induced:
•	 One third of normal subjects experience an IOP 

elevation of 6-15 mmHg after one month of treat-
ment and 4-5% experience a greater elevation13,14. 
A much higher percentage experience IOP eleva-
tion with chronic treatment, especially in situations 
where conventional outflow is compromised12.

•	 Daniel et al reported that IOP is not elevated by 
daily systemic corticosteroid doses of < 7.5 mg 
(prednisone or equivalent), but almost every other 
sort of steroid treatment elevates the risk, with an 
adjusted hazard ratio of around 2 for higher sys-
temic doses and periocular injections, 3 for inten-
sive topical steroids and intraocular injections but 
> 8 for fluocinolone implants17.

•	 Two genes have recently been reported to increase 
the risk of steroid responsiveness: GPR158 and 
HCG2218,19.

•	 Corticosteroids may mediate IOP elevation both by 
an increase in aqueous secretion and a reduction 
in outflow. The increase in outflow resistance is 
mediated mainly by alterations in the TM (thick-
ened trabecular beams, decreased intertrabecular 
spaces, thickened juxtacanalicular tissue, activat-
ed TM cells and increase in extracellular matrix).

•	 When glucocorticoid treatment is discontinued, 
the IOP usually returns to normal within a few 
weeks12,13.

•	 Myocilin expression by trabecular meshwork cells 
has aroused interest because of the association 
of myocilin mutations with open angle glaucoma. 
However, the exact role of myocilin is uncertain15,16.

	 Corticosteroid-sparing immunosuppressive agents 
are commonly used to control inflammation. These 
include azathioprine, cyclosporin, methotrexate, 
mycophenolate mofetil, azathioprine, cyclosporin, 
tacrolimus, or even anti-tumour necrosis factor-
alpha monoclonal antibodies, such as infliximab 
and adalimumab. 

	 When chronic IOP elevation is the result of steroid 
usage, substituting immunosuppressive agents 
should be considered.  

Treatment of intraocular pressure
The medical treatment of elevated IOP in uveitis is 

comparable to other forms of glaucoma with some 
nuances:
1.	 In uveitis, the IOP-lowering effect of most agents 

is more variable than in primary open-angle glau-

coma. Some patients might present with high IOP 
refractory to medical treatment, whereas others 
might experience a profound reduction of IOP (70–
80%) on relatively small doses of ocular hypotensive 
medication. This is most common with combina-
tions of topical carbonic anhydrase inhibitors and 
beta-blockers and also with oral acetazolamide.

2.	 Effect of prostaglandin analogues on uveitic activ-
ity and cystoid macular oedema.

	 Despite initial reservations, prostaglandin ana-
logues rarely increase the activity of uveitis14,20–22 
but should be used with caution in those with a 
history of cystoid macular oedema21,23–25  or herpet-
ic keratouveitis26,27. They should be discontinued in 
patients with chronic macular oedema secondary 
to uveitis, especially macular oedema that is recal-
citrant to treatment. Additionally, they are likely to 
be of no benefit in eyes with active inflammation 
where prostaglandins are already present within 
the eye.

3.	 Miotics can breach the blood aqueous barrier and 
may promote the formation of posterior synechiae. 
They should be avoided.

4.	 Interactions of glaucoma medication with other 
anti-inflammatory drugs.

	 There is some evidence that the efficacy of prosta-
glandin analogues and alpha-adrenergic agonists 
may be partially reduced by the concurrent use of 
nonsteroidal anti-inflammatory drugs28,29.

5.	 Acute pupillary block.
	 Acute pupillary block in uveitis happens when the 

pupil is secluded due to 360 degrees of posterior 
synechiae. This tends to develop during active 
uveitis and requires aggressive anti-inflammatory 
treatment, in combination with pupillary dilatation, 
and sometimes intracameral tissue plasminogen 
activator (12.5 µg)30. Very frequently, acute pupil-
lary block does not respond to medical treatment 
an urgent surgical iridectomy with viscogonio-
synechiolysis must be performed without delay31,32.

Surgical treatment
Before undertaking surgery, it is crucial to try to 

fully control inflammation before and after the proce-
dure. Achieving this goal may involve using systemic 
or intraocular steroids, as well as immunomodula-
tory therapy, in collaboration with a uveitis specialist. 
The glaucoma specialist is often drawn to this option 
when medical treatment is insufficient to control the 
disease.
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Bleb-forming procedures

Trabeculectomy
Trabeculectomy is an effective procedure in pa-

tients with uveitic glaucoma, especially when anti-
metabolites are used33-35. The best reported result with 
unenhanced trabeculectomy in uveitic glaucoma is 
54 % after 5 years (78 % with medication)36.

Generally, trabeculectomy seems to be less effec-
tive in uveitic patients than in POAG37,38, but it is likely 
that success depends on case selection, with higher 
success rates in eyes that have not had prior intraocu-
lar surgery, lower scarring ethnicities, shorter preop-
erative duration of exposure to glaucoma medication 
and those with episodic rather than chronic inflam-
matory disease. 

Patients with uveitis are also more prone to hy-
potony than POAG patients, partly because they are 
younger, but also likely due to lower aqueous pro-
duction due to chronic inflammation. Therefore, the 
surgeon should suture the trabeculectomy flap more 
tightly in uveitics, perform suture removal or lysis 
with caution, and avoid trabeculectomy in those with 
additional risk factors for failure such as previous 
conjunctival surgery, aphakia, prior retinal surgery or 
neovascularisation.

In terms of anti-metabolites, both 5-fluorouracil 
(5FU) and mitomycin C (MMC) can be used to in-
crease the chances of success. One retrospective 
study from the early 1990s reported a 5-year success 
rate of only 30 % in uveitic trabeculectomy without the 
use of antimetabolites, which improved to 50 % with 
the use of postoperative 5-FU injections39. A subse-
quent prospective study of 50 eyes in the same unit 
reported a 5-year success rate of 67 % when a single 
dose of intraoperative 5-FU (25 mg/ml) was used, al-
though the definition of success in the latter study 
included patients controlled on β-blockers40. Other 
smaller studies have reported comparable results41. 
In the author’s experience, the use of MMC results in 
greater success, assuming that cases with other risk 
factors for failure (eg. previous conjunctival surgery, 
previous vitrectomy, aphakia and neovascularisation) 
are excluded.

Combining trabeculectomy with cataract surgery 
is controversial in the context of uveitis but has been 
widely discussed due to the increased risk of cataract 
progression after trabeculectomy. This becomes par-
ticularly important in eyes where posterior segment 
monitoring is required33,41,42.

•	 Park et al. reported a favourable success rate of 
phaco-trabeculectomy with MMC of 84.8 % at 2 
years and concluded that this was a safe and ef-
fective procedure, provided the inflammation was 
adequately controlled43.

•	 Wadke et al. also reported a favourable success 
rate of 71% at 5 years, comparable to POAG pa-
tients, with a higher incidence of macular oedema 
and posterior capsule opacification in the uveitis 
group44. In the authors’ practice, we do not com-
bine cataract surgery with filtration surgery in uve-
itis due to the lower potential success and higher 
potential risk of inflammatory sequelae1.

XEN and Preserflo Microshunt
These procedures are less successful than trab-

eculectomy and therefore should be avoided in any 
situation where a trabeculectomy is unlikely to suc-
ceed. In one series, ab interno XEN45 implantation in 
uveitic glaucoma was successful in 79.2 % after 1 year, 
though postoperative bleb needling was required in 
over 40% and surgical revision in 20%. The popula-
tion in this study was largely Caucasian and ethnicity 
probably also plays a role in the likelihood of success45.

In a recently published retrospective study on Pre-
serflo MicroShunt implantation with 0.5mg/mL MMC, 
the success rate was 47% at 3 years and the mean 
IOP reduction was about 30%46.

Deep sclerectomy (DS)
Similar considerations apply to deep sclerectomy. 

And again, the only available evidence comes from 
retrospective case series. 

In one study of 43 eyes of 43 patients undergo-
ing DS, (with MMC in 81% of cases) the probability of 
IOP < 22 and/or a 20 % drop and < 19 mm Hg and/
or a 30 % reduction from baseline was 69 and 62 % 
at 3 years, and 60 and 51 % at 5 years, respectively47.  
This study counts as success patients with a 20 or 
30 % IOP reduction without a specified IOP threshold, 
likely inflating the success rate quite dramatically, in 
a way in which it is difficult to draw any conclusions. 
These also included eyes that had undergone needle 
revision and/or laser goniopuncture within that period 
but were medication free. 16.3 % needed subsequent 
procedures for glaucoma. 

Aqueous shunts
Aqueous shunts (glaucoma drainage devices or 

tube shunts) are widely used for patients with uveitic 
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glaucoma due to the high reported long-term (4–10 
years) success rates, ranging from 50 to 87 %48-50. More-
over, it is established as the primary surgical procedure 
for uveitic glaucoma associated with juvenile idiopathic 
arthritis51 and is increasingly becoming the primary sur-
gical procedure for other types of uveitic glaucoma52.

Cyclodestructive procedures
Cyclodestruction is widely regarded as the last re-

sort in eyes with refractory uveitic glaucoma as treat-
ment that ablates already damaged ciliary epithelium 
can exacerbate inflammation53 or further damage an 
already compromised ciliary body, which could po-
tentially lead to failure and phthisis52,54. In the author’s 
experience, cyclodestruction should be avoided, or ap-
plied with extreme caution where it is the only avail-
able option.

Surgical iridectomy32

In cases of acute pupillary block, surgical iridectomy 
with or without visco-goniosynechialysis, is often re-
quired as an emergency. This, in combination with ag-
gressive anti-inflammatory treatment, can sometimes 
reopen the angle before adhesions become permanent.

Iridectomy is preferable to laser iridotomy as the lat-
ter is often ineffective, delaying definitive treatment31,32, 55.

Goniosynechialysis (GSL)
GSL has been reported to be effective in lowering 

the IOP in uveitic eyes with PAS56 and can be combined 
with surgical iridectomy or other procedures. However, 
in a subsequent study, extensive PAS increased the 
risk of failure of the procedure57.  

Trabecular MIGS (iStent, Hydrus)
In general, uveitic glaucoma is characterised by 

extremes of IOP elevation and modestly efficacious 
techniques such as canal procedures are unlikely to 
produce definitive long-term IOP control.

Goniosurgery may nevertheless result in success-
ful outcomes in patients with childhood uveitic glau-
coma related to juvenile idiopathic arthritis. Careful 
case selection may increase the chances of good 
outcomes57,58.

CONCLUSION
Uveitic glaucoma is a complex and multifactorial 

disease that poses significant challenges in diagnosis 
and management. Collaboration between uveitis and 
glaucoma specialists is crucial to perform an early 

diagnosis and an effective treatment, which will help 
prevent irreversible nerve damage. The various surgi-
cal options must be pondered with caution, and tai-
lored to each individual patient, according to their risk 
factors for hypotony and failure.

We recommend the viewing of the following 
course delivered by the author and Professor Gary 
Holland at the American Academy of Ophthal-
mology Annual Congress, in 2020: https://vimeo.
com/469489981/1d973c4a31
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