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C H A P T E R  16
Complications of Uveitis

This chapter includes a related video. Go to www.aao.org/bcscvideo_section09 or scan the QR 
code in the text to access this content.

Highlights
• In uveitis, vision loss can result from multiple complications involving the cornea, lens, 

vitreous, ret ina, and optic nerve. Consequently, consultations with multiple ophthal-
mic subspecialists can help improve the management of challenging cases.

• When surgical intervention is required in patients with uveitis, strict perioperative 
control of inflammation is paramount.

• Uveitic macular edema, which is a common cause of vision loss, can be diagnosed 
with optical coherence tomography; treatment is typically focused on controlling 
inflammation, often with adjunctive local corticosteroids.

Calcific Band Keratopathy
Band keratopathy, or calcium deposition along the epithelial basement membrane and Bow-
man layer, may develop in patients with chronic uveitis, especially  children. Most often seen 
in juvenile idiopathic arthritis– associated anterior uveitis or undifferentiated chronic anterior 
uveitis, band keratopathy may arise within months of uveitis onset. The deposition is typically 
located in the interpalpebral zone and becomes visually significant when it extends into the 
visual axis. It may also cause foreign body sensation.  Because the calcium deposits are located 
beneath the corneal epithelium, their removal requires epithelial debridement followed by 
chelation with disodium EDTA. Recurrences may require repeated EDTA treatments. Photo-
refractive keratotomy may also be considered as an alternative to chelation with EDTA.

Cataracts
Chronic inflammation and/or long- term corticosteroid use can provoke cataract develop-
ment. Indications for cataract surgery include functional impairment that interferes with 
activities of daily living, decreased vision, and amblyopia prevention. In uveitic eyes, an ad-
ditional consideration for surgery is  whether the cataract obscures the view of the fundus and 
interferes with monitoring of posterior segment inflammation. A careful preoperative evalu-
ation  will help determine  whether the cataract is actually contributing to visual dysfunction. 
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Other potential  causes of vision loss in uveitic eyes include corneal or vitreous opacity, macu-
lar edema, macular atrophy or fibrosis, and glaucoma.

Management
Uveitic eyes are at greater risk for complications  after cataract surgery than are nonuveitic 
eyes. Thus, careful planning, such as preoperative medical management that includes control 
of inflammation and timing of the procedure, is key to a successful visual outcome. To de-
crease the risk of severe postoperative inflammation, the general guideline is to achieve well- 
controlled uveitis without flare- ups for at least 3 months before cataract surgery. However, 
this recommendation is based on retrospective clinical case series and clinical experience; no 
prospective or controlled  trials have provided definitive data on the 3- month guideline. As 
such, exceptions to this guideline may be warranted, for example, in eyes with mild uveitis 
lacking sequelae, in patients with uveitic disorders that have a good surgical prognosis (eg, 
Fuchs uveitis syndrome), or in special circumstances such as lens- induced uveitis or when 
the posterior segment must be vis i ble (eg, to repair a rhegmatogenous ret i nal detachment).

Of note, the “best pos si ble control” of uveitis may not be achieved with corticosteroids 
alone. Before proceeding with surgery, the clinician should use all appropriate means for 
uveitis control, including systemic immunosuppression and/or referral to a specialist for 
help with systemic treatment.

Once long- term control of uveitis has been achieved, perioperative management may 
include oral corticosteroids (0.5–1.0 mg/kg/day, started 3 days before and subsequently ta-
pered in the weeks  after surgery) and/or intensive topical corticosteroids. Sub- Tenon or in-
travitreal corticosteroids may also be used.  There are no prospective comparative data on 
optimal perioperative inflammatory control, so surgeons typically rely on preference and 
experience.

Patients with certain infectious uveitic entities (eg,  those caused by Toxoplasma gondii 
infection and herpetic viral infections) may require perioperative prophylactic antimicro-
bial therapy to prevent surgically induced recurrence. Preoperative oral corticosteroids are 
usually not given to  these patients.

In general, cataract surgery in uveitic eyes is more complex than in nonuveitic eyes 
 because of pos si ble sequelae of the disorder, including posterior synechiae, pupillary mem-
branes, corneal edema or opacity, and hypotony. Entrance into the eye through a clear cor-
neal approach is typical and may be particularly desirable in patients with scleritis to reduce 
the risk of postoperative scleral necrosis. Posterior synechiae and pupillary miosis may re-
quire mechanical or viscoelastic pupil stretching, sphincterotomies, or the use of flexible iris 
retractors (Video 16-1).

VIDEO 16-1 Synechiolysis, placement of iris dilator,  
and capsular staining in a patient with uveitis.
Courtesy of Russell W. Read, MD, PhD.

Although a curvilinear capsulorrhexis is preferred for uveitic eyes, a can- opener cap-
sulotomy may be the only way to open a fibrotic anterior capsule. In eyes with zonular in-
sufficiency, options include the use of a capsular tension ring or pars plana lensectomy and 
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vitrectomy with a 3- piece sulcus intraocular lens (IOL) or scleral- fixated IOL. In some situa-
tions, the eye may be left aphakic. Relative contraindications for IOL implantation in uveitic 
eyes include prior development of rubeosis, a history of extensive membrane formation, and 
hypotony; however, even in  these circumstances, an IOL may be used in select cases if inflam-
mation is well controlled before and  after surgery. In patients with vision- limiting vitreous 
opacity or macular pathology, such as epiret i nal membranes or macular hole, phacoemulsi-
fication with IOL implantation can also be done in conjunction with pars plana vitrectomy. 
Meticulous cortical cleanup is impor tant to minimize proinflammatory material in the eye. 
For IOL choice, many surgeons prefer hydrophobic acrylic posterior chamber IOLs placed in 
the capsular bag. Studies have shown that phacoemulsification with implantation of a poste-
rior chamber (in- the- bag) IOL effectively improves vision and is well tolerated in many eyes 
with uveitis, even over long periods. Silicone IOLs are rarely used in uveitic cataracts.

At the conclusion of surgery, periocular or intravitreal corticosteroids may be ad-
ministered. Postoperatively, systemic immunomodulation is continued and supplemented 
with liberal use of topical corticosteroids, which are slowly tapered. Dosages of topical 
and/or oral corticosteroids may be tapered over weeks to months  after surgery based on 
the severity of the preexisting uveitis and the postoperative inflammatory response. In 
patients who had extensive posterior synechiae and/or peripheral anterior synechiae be-
fore surgery, cycloplegic drops may be continued for a week or 2  after surgery to prevent 
re- formation of posterior synechiae to the anterior capsule or IOL.

In  children with juvenile idiopathic arthritis‒associated uveitic cataracts, the debate re-
garding IOL placement is ongoing. Recent studies have shown favorable outcomes of IOL 
placement with or without combined pars plana vitrectomy. Although avoiding aphakia in 
 children is desirable, it may not always be in their best interest  because of the potential com-
plications of IOL placement in uveitic eyes. Choosing the proper IOL power, especially in 
 children younger than 10 years, can also be challenging  because of normal ocular/orbital 
growth. (For more information about IOL use in  children, see BCSC Section 6, Pediatric 
Ophthalmology and Strabismus.) In- the- bag implantation of acrylic IOLs and primary poste-
rior capsulorrhexis are generally preferred. Some surgeons may also perform a core anterior 
vitrectomy through the posterior capsulorrhexis before IOL placement. Regardless, the most 
impor tant step in treating  these  children is stringent control of preoperative and postopera-
tive intraocular inflammation with corticosteroids and immunomodulatory therapy (IMT). 
Administration of intraocular corticosteroids at the end of the procedure is extremely useful 
for controlling postoperative inflammation and uveitic macular edema (UME). When  these 
methods are used, 75% of patients have obtained a visual acuity of better than 20/40.

Bolletta E, Coassin M, Iannetta D, et al. Cataract surgery with intraocular lens implantation 
in juvenile idiopathic arthritis- associated uveitis: outcomes in the era of biological therapy. 
J Clin Med. 2021;10(11):2437. doi:10.3390/jcm10112437

Lu LM, McGhee CNJ, Sims JL, Niederer RL. High rate of recurrence of herpes zoster– related 
ocular disease  after phacoemulsification cataract surgery. J Cataract Refract Surg. 2019; 
45(6):810–815.

Schmidt DC, Al- Bakri M, Rasul A, et al. Cataract surgery with or without intraocular lens 
implantation in pediatric uveitis: a systematic review with meta- analyses. J Ophthalmol. 
2021 Jun 11;2021:5481609. doi:10.1155/2021/5481609
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Complications
 After cataract surgery, close monitoring of the patient for inflammation or complications 
is critical, as strict control reduces the risk of inflammatory debris and membrane ac-
cumulation on the surface of the IOL. In addition, aggressive dosing of topical and local 
corticosteroids as well as IMT are often necessary. In patients with major postoperative 
anterior segment inflammation, cycloplegic drops should be used to reduce the chance of 
developing posterior synechiae with iris adherence to either the IOL or the anterior cap-
sule. Inflammatory cocooning of the IOL– lens capsule complex and uncontrolled inflam-
mation necessitate IOL explantation in 5%–10% of patients.

Postoperative UME rates may be reduced by delaying surgery  until the uveitis has 
been controlled for at least 3 months and through the use of perioperative corticosteroids. 
Postoperative use of topical nonsteroidal anti- inflammatory drugs (NSAIDs) has not been 
studied in uveitic eyes; however, similar to their use in nonuveitic eyes, topical NSAIDs 
may be employed to prevent postoperative macular edema. The incidence of posterior 
capsule opacification is higher in uveitic eyes than in nonuveitic eyes, leading to  earlier 
use of Nd:YAG  laser capsulotomy in this population. However, Nd:YAG  laser capsulotomy 
may exacerbate uveitis, so patients should be monitored carefully  after the procedure.

Bélair M- L, Kim SJ, Thorne JE, et al. Incidence of cystoid macular edema  after cataract 
surgery in patients with and without uveitis using optical coherence tomography. Am 
J Ophthalmol. 2009;148(1):128–135.e2.

Mehta S, Linton MM, Kempen JH. Outcomes of cataract surgery in patients with uveitis:  
a systematic review and meta- analysis. Am J Ophthalmol. 2014;158(4):676–692.e7.

Moshirfar M, Somani AN, Motlagh MN, Ronquillo YC. Management of cataract in the 
setting of uveitis: a review of the current lit er a ture. Curr Opin Ophthalmol. 2020;31(1):3–9.

Sen HN, Abreu FM, Louis TA, et al; Multicenter Uveitis Ste roid Treatment (MUST) Trial and 
Follow-up Study Research Group. Cataract surgery outcomes in uveitis: the Multicenter 
Uveitis Ste roid Treatment trial. Ophthalmology. 2016;123(1):183–190.

Glaucoma
In uveitic eyes, elevated intraocular pressure (IOP) may be acute, chronic, or recurrent. Mul-
tiple mechanisms may contribute to uveitic glaucoma, including mechanical  factors (obstruc-
tion of the  angle with peripheral anterior synechiae or inflammatory debris) and biochemical 
changes. Active uveitis alone is not necessarily the cause of elevated IOP, especially in the case 
of posterior uveitis. Acute anterior uveitis can even be associated with a decrease in IOP due 
to inflammation of the ciliary body. In eyes with long- term ciliary body inflammation, the 
IOP may fluctuate between abnormally high and low values. When acute anterior uveitis is 
accompanied by acute ocular hypertension, a herpes virus‒associated anterior uveitis should 
be suspected. Another major contributor to uveitic glaucoma is overuse of topical and/or re-
gional corticosteroids. Uncontrollable or barely controlled corticosteroid- induced glaucoma 
can be an indication to add systemic IMT.

Assessment of patients with uveitis and elevated IOP should include the same mea-
sures used for other cases of ocular hypertension: slit- lamp and dilated fundus examination, 
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pachymetry, gonioscopy, evaluation of the optic nerve head with disc photo graphs and opti-
cal coherence tomography (OCT), and serial automated visual fields.

Kesav N, Palestine AG, Kahook MY, Pantcheva MB. Current management of uveitis- 
associated ocular hypertension and glaucoma. Surv Ophthalmol. 2020;65(4):397‒407.

Uveitic Ocular Hypertension
Unilateral uveitis of sudden onset with open  angles and increased IOP may have an infectious 
origin, particularly a viral cause or Toxoplasma infection. Thus, when IOP elevation occurs 
early in the course of uveitis, clinicians should resist the urge to prematurely taper cortico-
steroids  because of a fear of steroid- induced ocular hypertension (which rarely occurs before 
3 weeks of corticosteroid therapy). In patients with unilateral uveitis, early IOP elevations with 
active anterior segment inflammation almost always require aggressive anti- inflammatory 
treatment in addition to IOP- lowering medi cation.

Daniel E, Pistilli M, Kothari S, et al; Systemic Immunosuppressive Therapy for Eye Diseases 
Research Group. Risk of ocular hypertension in adults with noninfectious uveitis. 
Ophthalmology. 2017;124(8):1196–1208.

Uveitic Glaucoma
Uveitic glaucoma is classified by morphologic changes in  angle structure as  either secondary 
angle- closure glaucoma or secondary open- angle glaucoma.  These disorders can be further 
subdivided into acute and chronic types. In cases of chronic uveitic glaucoma, corticosteroid- 
induced ocular hypertension and glaucoma should also be addressed. See also BCSC 
 Section 10, Glaucoma.

Secondary angle- closure glaucoma
Acute disease with central shallowing of the anterior chamber Acute secondary angle- 
closure glaucoma may occur when choroidal inflammation results in forward rotation of the 
ciliary body and lens– iris diaphragm. It may also be the presenting sign of Vogt- Koyanagi- 
Harada syndrome or sympathetic ophthalmia. Affected patients pre sent with pain, elevated 
IOP, and no posterior synechiae. The diagnosis is confirmed by ultrasound biomicroscopy 
(UBM) or ultrasonography showing choroidal thickening and anterior rotation of the ciliary 
body. Treatment involves aggressive corticosteroid therapy, aqueous suppressants, and cy-
cloplegia to induce a posterior rotation of the ciliary body. As the inflammation subsides, the 
anterior chamber deepens and the IOP normalizes. Peripheral  laser iridotomy or surgical 
iridectomy is not useful in acute disease  because the under lying cause is not pupillary block.

Acute disease without central shallowing of the anterior chamber Chronic or acute recur-
rent anterior segment inflammation may lead to the formation of circumferential posterior 
synechiae with pupillary block. This is typically due to seclusion of the pupil and resultant 
iris bombé, which produces secondary peripheral  angle closure. Although synechiae usu-
ally form over time, iris bombé may be an acute event. Peripheral  laser iridotomy or surgical 
iridectomy results in resolution of the bombé and  angle closure if the procedure is performed 
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before peripheral anterior synechiae become permanent. If peripheral anterior synechiae 
have started to develop, the procedure may be supplemented with goniosynechialysis; how-
ever, this approach is controversial. Iridotomies should involve multiple holes that are as large 
as pos si ble. Intensive topical corticosteroid and cycloplegic therapy is administered  after  laser 
iridotomy. In patients with brown irides, pretreatment of the iris with an argon  laser before 
Nd:YAG  laser use may lessen the chance of bleeding and facilitate a wider opening. Exacerba-
tion of inflammation  after the  laser procedure may cause closure of the iridotomy and neces-
sitate re- treatment or surgical iridectomy.

Chronic disease Chronic intraocular inflammation may cause posterior and peripheral an-
terior synechiae as well as chronic secondary angle- closure glaucoma. In  these cases, chronic 
secondary open- angle glaucoma and corticosteroid- induced glaucoma are often super-
imposed. Topical aqueous suppressants may not prevent progression of optic nerve head 
damage, requiring goniosynechialysis and trabeculectomy with mitomycin C or placement 
of a glaucoma drainage device. See BCSC Section 10, Glaucoma, for more details on the 
surgical treatment of glaucoma.

Secondary open- angle glaucoma
Acute disease Inflammatory open- angle glaucoma occurs when the trabecular meshwork 
is inflamed (ie, trabeculitis). The trabeculitis commonly occurs with infectious  causes of 
uveitis such as Toxoplasma retinochoroiditis, necrotizing herpetic retinitis, herpes simplex 
and varicella- zoster anterior uveitis, cytomegalovirus anterior uveitis (including the Posner- 
Schlossman type), and sarcoidosis- associated uveitis or when inflammatory debris clogs the 
 angle. This type of glaucoma often responds to treatment targeting the infectious agent, 
supplemented by topical cycloplegics and corticosteroids.

Chronic disease Chronic outflow obstruction is caused by direct damage to the trabecular 
meshwork. The management of chronic secondary open- angle glaucoma is similar to that 
of primary open- angle glaucoma (see BCSC Section 10, Glaucoma), with the addition of 
IMT to strictly control intraocular inflammation.

Combined- mechanism uveitic glaucoma
As noted previously, multiple mechanisms may be responsible for elevated IOP in uveitic 
eyes. Thus, a multimodal treatment approach that incorporates both medical and surgical 
therapies aimed at the responsible mechanisms should be used to control inflammation 
and IOP.

Corticosteroid- Induced Ocular Hypertension and Glaucoma
Elevated IOP in patients with uveitis should prompt consideration of one of the aforemen-
tioned  angle issues or a corticosteroid- induced disorder. In patients with uveitis, corticoste-
roids in any formulation— topical, periocular, intraocular (injection and sustained release), 
or systemic— may also induce an elevation of IOP that may be difficult to distinguish from 
other  causes of ocular hypertension. Fluocinolone intraocular implants are associated with 
an eventual need for glaucoma surgery in approximately 3% to 40% of eyes depending on 
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the implant corticosteroid dose. Topical difluprednate also appears to be associated with 
substantial and sometimes very rapid increases in IOP. This IOP rise may be avoided by use 
of a less- potent topical corticosteroid preparation, a less- frequent administration schedule, 
or both. Although fluorometholone and loteprednol may be less likely to elevate IOP than 
other corticosteroids are, they are also less effective in controlling intraocular inflammation.

Management
Medical management of uveitic ocular hypertension and uveitic glaucoma requires aggres-
sive control of both intraocular inflammation and IOP to prevent progressive glaucomatous 
optic nerve damage and visual field loss (see BCSC Section 10, Glaucoma). Aqueous sup-
pressants are generally the first- line treatment. Prostaglandin analogues may also be used to 
treat uveitic ocular hypertension and glaucoma and generally do not exacerbate intraocular 
inflammation, especially when used concomitantly with IMT and corticosteroids. However, 
caution is impor tant when prostaglandin analogues are used in eyes with herpetic uveitis, 
 because the medi cation may lead to viral reactivation. Pilocarpine should be avoided in uve-
itis, as pilocarpine breaks down the blood– aqueous barrier, and posterior synechiae may be 
more likely to form in the immobile small pupil.

When medical management fails, glaucoma filtering surgery is indicated. Although stan-
dard trabeculectomy has an increased risk of failure in uveitic eyes, results may be improved 
by using mitomycin C with intensive topical corticosteroids.  After surgery, IOP control with 
0 or 1 medi cation is achieved in up to 90% of patients 1 year  after surgery and in approximately 
62% of patients 5 years  after surgery. Surgical complications include cataract formation, early 
and late bleb leakage (with increased risk of endophthalmitis), and choroidal effusions.

Several alternatives to classic trabeculectomy have shown short- term success in treat-
ing uveitic glaucoma. Nonpenetrating deep sclerectomy with or without a drainage implant 
controlled IOP in up to 90% of uveitic eyes for 1 year  after surgery. Viscocanalostomy has 
shown even higher success rates in a  limited number of studies. Among pediatric patients 
with uveitis, goniotomy has up to a 75% chance of reducing IOP to 21 mm Hg or less  after 
2 operations. However, this procedure may be complicated by transient hyphema and wors-
ening of the preexisting cataract. Trabeculodialysis and  laser sclerostomy have high rates of 
failure in treating uveitic glaucoma  because of recurrent postoperative inflammation. The 
role of minimally invasive glaucoma surgery in uveitis remains unclear, with isolated reports 
of inflammation induced by devices placed in the  angle.

Most cases of uveitic glaucoma, especially in pseudophakic or aphakic eyes, require aque-
ous drainage devices.  These devices may be tunneled into the anterior chamber or placed 
through the pars plana directly into the vitreous cavity  after vitrectomy. Use of a unidirec-
tional valve design (ie, valve implant) can prevent postoperative hypotony. Compared with 
trabeculectomy,  these implants are more likely to successfully control IOP in the long term; 
in studies, they reduced preoperative IOP by up to 75% as well as controlled IOP with 0 or 
1 medi cation in nearly 75% of patients  after 4 years. Unlike trabeculectomy, the drainage 
devices continue to function despite chronic, recurrent inflammation.

Complications of glaucoma drainage device surgery (10% per patient- year) have in-
cluded shallow anterior chamber; hypotony; suprachoroidal hemorrhage; and occlusion 
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of the drainage device by blood, fibrin, or iris. Long- term complications have included 
device erosion through the conjunctiva, valve migration, drainage device– cornea touch, 
corneal decompensation, and ret i nal detachment.

Cyclodestructive procedures to treat glaucoma may worsen ocular inflammation and 
lead to macular edema, hypotony, and phthisis bulbi. Although  laser trabeculoplasty is 
generally thought to be in effec tive in eyes with uveitis, it is considered a lower- risk first 
step in management than incisional surgery.

As with all surgical procedures in uveitic eyes, tight and meticulous control of peri-
operative inflammation not only helps ensure the success of glaucoma surgery but also lim-
its sight- threatening complications such as UME and hypotony. However, when the need for 
glaucoma surgery is urgent, it should not be delayed  because of the attempt to attain at least 
3 months of controlled uveitis. Management of perioperative inflammation includes preop-
erative regimens similar to  those applied before cataract surgery as well as use of immuno-
modulators and corticosteroids. See BCSC Section 10, Glaucoma, for additional discussion 
of uveitic glaucoma.

Bello NR, LaMattina KC, Minor JM, Utz VM, Dong K, Levin AV. The risk of uveitis due to 
prostaglandin analogs in pediatric glaucoma. J AAPOS. 2022;26(3):126.e1–126.e5.

Bohnsack BL, Freedman SF. Surgical outcomes in childhood uveitic glaucoma. Am J 
Ophthalmol. 2013;155(1):134–142.

Dupas B, Fardeau C, Cassoux N, Bodaghi B, LeHoang P. Deep sclerectomy and trabeculectomy 
in uveitic glaucoma. Eye (Lond). 2010;24(2):310–314.

Hu J, Vu JT, Hong B, Gottlieb C. Uveitis and cystoid macular oedema secondary to topical 
prostaglandin analogue use in ocular hypertension and open  angle glaucoma. Br J 
Ophthalmol. 2020;104(8):1040–1044.

Kanaya R, Kijima R, Shinmei Y, et al. Surgical Outcomes of Trabeculectomy in Uveitic 
Glaucoma: a long- term, single- center, retrospective case- control study. J Ophthalmol. 2021 
May 21;2021:5550776. doi:10.1155/2021/5550776

Markomichelakis NN, Kostakou A, Halkiadakis I, Chalkidou S, Papakonstantinou D, 
Georgopoulos G. Efficacy and safety of latanoprost in eyes with uveitic glaucoma. Graefes 
Arch Clin Exp Ophthalmol. 2009;247(6):775–780.

Sungur G, Yakin M, Eksioglu U, Satana B, Ornek F. Assessment of conditions affecting 
surgical success of Ahmed glaucoma valve implants in glaucoma secondary to dif fer ent 
uveitis etiologies in adults. Eye (Lond). 2017;31(10):1435–1442.

van Meerwijk CLLI, Jansonius NM, Los LI. Uveitic glaucoma in  children: a systematic 
review on surgical outcomes. J Ophthalmic Inflamm Infect. 2022;12(1):35. doi:10.1186 
/ s12348-022-00313-2

William A, Spitzer MS, Doycheva D, Dimopoulos S, Leitritz MA, Voykov B. Comparison of 
ab externo trabeculotomy in primary open- angle glaucoma and uveitic glaucoma: long- 
term outcomes. Clin Ophthalmol. 2016;10:929–934.

Hypotony
Acute inflammation of the ciliary body may cause aqueous hyposecretion and low IOP. This 
reduction in IOP is reversible by control of intraocular inflammation. In contrast, chronic 
inflammation may lead to ciliary body damage and atrophy of the ciliary pro cesses, resulting 
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in permanent hypotony. Low IOP may result in hypotony maculopathy, vision loss, and/or 
phthisis bulbi. The hypotony is often accompanied by serous choroidal detachment, which 
complicates management. Prolonged choroidal effusions may require surgical drainage. In 
some cases, chronic hypotony can be treated with long- term local corticosteroid administra-
tion. If ciliary pro cesses are atrophic (as demonstrated on UBM), vitrectomy with intraocular 
silicone oil or viscoelastic may help maintain ocular anatomy and increase IOP. If the ciliary 
body pro cesses are preserved and  there is ciliary body traction from a cyclitic membrane, sur-
gical removal of the membrane may be considered. In some cases, vision may improve  after 
surgery, but  these gains can be transient. In general, chronic hypotony often responds poorly 
to treatment, so prevention (through strict control of uveitis) is the best strategy.

Kapur R, Birnbaum AD, Goldstein DA, et al. Treating uveitis- associated hypotony with pars 
plana vitrectomy and silicone oil injection. Ret i na. 2010;30(1):140–145.

Moradi A, Stroh IG, Reddy AK, et al. Risk of hypotony in juvenile idiopathic arthritis- 
associated uveitis. Am J Ophthalmol. 2016;169:113–124.

Sen HN, Drye LT, Goldstein DA, et al; Multicenter Uveitis Ste roid Treatment (MUST) 
Trial Research Group. Hypotony in patients with uveitis: the Multicenter Uveitis Ste roid 
Treatment (MUST) trial. Ocul Immunol Inflamm. 2012;20(2):104–112.

Uveitic Macular Edema
Uveitic macular edema (UME) is a common cause of vision loss in eyes with uveitis. The 
edema is usually due to active intraocular inflammation that  causes ret i nal vascular leakage 
and ret i nal pigment epithelium dysfunction, although UME severity may not correspond to 
the level of inflammatory disease activity. UME appears to be mediated by the proinflamma-
tory cytokines vascular endothelial growth  factor (VEGF), tumor necrosis factor- � (TNF- �), 
interleukin 6, and interleukin 1. Patterns of UME on OCT include diffuse intraret i nal edema, 
cystoid macular edema, and serous ret i nal detachment. Macular thickening due to mechani-
cal vitreomacular traction is not considered UME. Fluorescein angiography should also be 
used to evaluate UME, as ret i nal vascular leakage may be more extensive than appreciated on 
examination and macular OCT. UME is often slow to respond to treatment and may persist 
even  after other signs of active inflammation have resolved. Cigarette smoking appears to be 
associated with a greater prevalence of UME, especially in intermediate uveitis and panuveitis.

Lin P, Loh AR, Margolis TP, Acharya NR. Cigarette smoking as a risk  factor for uveitis. 
Ophthalmology. 2010;117(3):585–590.

Rothova A. Inflammatory cystoid macular edema. Curr Opin Ophthalmol. 2007;18(6): 
487–492.

Treatment
The initial approach to treatment of UME is to control intraocular inflammation. If UME 
persists  after inflammation has been controlled, additional regional or systemic treatment 
is required. Ruling out infectious uveitis is crucial before administering local corticoste-
roids, especially intravitreal formulations. See Chapter 6 for additional information on the 
use of corticosteroids and systemic IMT to treat uveitis and UME.
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Once infectious uveitis has been sufficiently investigated, periocular corticosteroid 
injections may be delivered into the orbital floor or the sub- Tenon space. Ultrasonography 
studies comparing periocular injection locations suggest that a superotemporal posterior 
sub- Tenon injection delivers juxtascleral corticosteroid closest to the macula. Periocular 
triamcinolone acetonide injections of 20‒40 mg may be repeated monthly, but they are 
only rarely appropriate as monotherapy.

Intravitreal preservative- free triamcinolone acetonide (2–4 mg) can also be effective for 
reducing UME, particularly in nonvitrectomized eyes. (In vitrectomized eyes, the cortico-
steroid is eliminated more quickly from the vitreous cavity.) In the PeriOcular vs. INTravit-
real Corticosteroids for Uveitic Macular Edema (POINT) Trial, intravitreal corticosteroids 
 were superior to periocular sub- Tenon triamcinolone acetonide for treating UME.  After in-
travitreal injection, visual improvement and UME reduction typically occur within 4 weeks. 
Risk  factors for poor prognosis with intravitreal corticosteroids are chronic UME and worse 
visual acuity at the time of diagnosis. Intravitreal corticosteroid‒induced IOP elevation may 
occur in up to 40% of patients, especially  those younger than 40 years.

The use of implants for sustained delivery of intravitreal corticosteroid is also effec-
tive for UME, but they should be avoided in aphakic eyes. In the United States, implants 
include Retisert (Bausch + Lomb; fluocinolone 0.59 mg), Ozurdex (AbbVie; dexametha-
sone 0.7 mg), and Yutiq (EyePoint Phar ma ceu ti cals Inc; fluocinolone 0.18 mg). In Eu rope, 
the Iluvien implant (Alimera Sciences Inc; fluocinolone 0.19 mg) is available. The risk of 
ocular hypertension is lower for the dexamethasone delivery system than for the fluo-
cinolone 0.59 mg implant; in the other fluocinolone implants mentioned, lower concen-
trations of the corticosteroid may be associated with lower risk of IOP elevation as well.

Topical corticosteroids are usually insufficient for treating UME; however, topical diflu-
prednate 0.05% emulsion reaches the ret ina and choroid at a higher concentration than topi-
cal prednisolone acetate. Small studies suggest that topical difluprednate can reduce UME; 
however, IOP should be monitored closely  because of the risk of rapid and severe elevation.

Intravitreal anti- VEGF agents such as bevacizumab (1.25 mg in 0.05 mL) and ranibi-
zumab (0.5  mg in 0.05  mL) are used primarily for neovascular complications of uveitis. 
These agents, as well as intravitreal methotrexate, may be considered as second- line treat-
ment for UME when periocular or intravitreal corticosteroids are contraindicated or ineffec-
tive. However, a recent randomized controlled clinical trial found that the dexamethasone 
implant is a significantly more effective treatment for UME in comparison to intravitreal 
ranibizumab or intravitreal methotrexate.

Systemic IMT can be increased or added to treat UME. Agents that target specific cyto-
kines or other proinflammatory molecules may be particularly effective. Options include 
TNF- � inhibitors (eg, adalimumab, infliximab), anti‒interleukin-6 antibody (tocilizumab), 
and interferon alfa-2a/2b. See Chapter 6 for further discussion of systemic IMT.

Topical NSAIDs can be beneficial in treating pseudophakic macular edema, but their 
efficacy in UME has not been established. Oral acetazolamide, 500 mg once or twice daily, 
may also reduce UME, particularly when inflammation is other wise well controlled.

Surgical therapy for UME is still controversial. When  there is hyaloidal traction on the 
macula (best seen on OCT), pars plana vitrectomy may improve anatomy and vision. In 
the absence of vitreomacular traction, pars plana vitrectomy may be beneficial in managing 
recalcitrant UME; however, this application requires further investigation.
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Epiret i nal Membrane and Macular Hole
Epiret i nal membranes and macular holes can occur in patients with active or inactive uveitis 
and are often associated with substantial vision loss. In some cases, epiret i nal membranes 
and macular holes have improved with medical management alone. Although pars plana 
vitrectomy and membrane peel may also benefit  these patients, consensus is lacking on the 
optimal techniques, timing, and case se lection for surgical therapy. In general, the posterior 
hyaloid and epiret i nal membranes are more adherent and resistant to removal in uveitic eyes 
than in nonuveitic eyes. Standard vitreoret i nal techniques are described in BCSC Section 12, 
Ret ina and Vitreous. Similar to the approach to uveitic cataract surgery, well- controlled pre-
operative and postoperative inflammation improves the chances of successful anatomical 
and visual outcomes with epiret i nal membranes and macular holes.

Branson SV, McClafferty BR, Kurup SK. Vitrectomy for epiret i nal membranes and macular 
holes in uveitis patients. J Ocul Pharmacol Ther. 2017;33(4):298–303.

Callaway NF, Gonzalez MA, Yonekawa Y, et al. Outcomes of pars plana vitrectomy for 
macular hole in patients with uveitis. Ret i na. 2018;38(suppl 1):S41– S48.

Vitreous Opacification and Vitritis
Even when uveitis activity is reduced or controlled with treatment, visually significant 
vitreous membranes may persist. In a small study of eyes with controlled inflammation, 
vitrectomy improved visual acuity in 69%. A standard small (23-  to 27- gauge) 3- port 
pars plana vitrectomy is the preferred technique, with a few minor variations (see BCSC 
 Section 12, Ret ina and Vitreous).
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Rhegmatogenous Ret i nal Detachment
Rhegmatogenous ret i nal detachment (RRD) occurs in 3% of patients with uveitis. Panuve-
itis and infectious uveitis are most frequently associated with RRD, although pars planitis 
and posterior uveitis have also been associated with rhegmatogenous and tractional ret i nal 
detachments. Patients with RRD often still have active uveitis. Up to 30% may also have pro-
liferative vitreoretinopathy on pre sen ta tion, a rate that is significantly higher than in patients 
with primary RRD without uveitis. Repair is challenging and often complicated by preexist-
ing proliferative vitreoretinopathy, vitreous membranes, and poor visualization. Aggressive 
control of inflammation is essential in the perioperative period.

Ret i nal detachments due to acute ret i nal necrosis and cytomegalovirus retinitis are 
also difficult to repair  because of multiple, often occult, posterior ret i nal breaks. However, 
the benefits of prophylactic  laser treatment in acute ret i nal necrosis and cytomegalovirus 
retinitis are unclear. Pars plana vitrectomy and endolaser treatment with internal silicone 
oil tamponade are most often required to repair  these detachments.

De Hoog J, Ten Berge JC, Groen F, Rothova A. Rhegmatogenous ret i nal detachment in 
uveitis. J Ophthalmic Inflamm Infect. 2017;7(1):22. doi:10.1186/s12348-017-0140-5

Choroidal and Ret i nal Neovascularization
Choroidal neovascularization (CNV) complicates some uveitic entities (eg, multifocal cho-
roiditis, punctate inner choroiditis, or serpiginous choroiditis), whereas ret i nal neovascular-
ization is more likely to occur in other entities (eg, ret i nal vasculitis, including Eales disease). 
The prevalence of uveitic CNV varies; for example, it can occur in up to 10% of patients 
with Vogt- Koyanagi- Harada syndrome versus 69% in  those with punctate inner choroiditis. 
Risk  factors for CNV in uveitis include disruptions in the Bruch membrane from chorioret-
i nal inflammation and the presence of inflammatory cytokines that promote angiogenesis. 
Symptoms include metamorphopsia and scotoma, and diagnosis is based on clinical, an-
giographic, and OCT findings. Treatment includes medi cation to reduce uveitis activity in 
combination with intravitreal anti- VEGF. Improved control of inflammation with local cor-
ticosteroids and/or systemic IMT may also reduce the risk of CNV recurrence and the need 
for repeated anti- VEGF injections.

Uveitis- associated ret i nal neovascularization results from chronic inflammation and/or 
capillary nonperfusion.  Unless  there is vision- obscuring vitreous hemorrhage or extensive 
angiographic ischemia, first- line treatment is usually focused on reducing inflammation. 
Treatment with panret i nal photocoagulation is not necessary in all cases, especially when 
inflammation is controlled. For example, sarcoidosis- associated panuveitis may manifest as 
neovascularization of the optic disc that resolves completely with IMT and corticosteroids 
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alone. Intravitreal anti- VEGF injections may be used as a short- term adjunct to systemic 
or local treatment of inflammation and/or  laser photocoagulation. Dramatic regression of 
neovascularization typically occurs  after 1 or 2 intravitreal anti- VEGF injections. Uveitic 
ret i nal neovascularization may also resolve  after posterior vitreous detachment, particularly 
in young patients.
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Vision Rehabilitation
Despite optimal treatment, inflammatory disorders of the eye may lead to vision loss. World-
wide, inflammatory disease is a major cause of blindness and low vision. In the United States, 
10% of all blindness is attributed to uveitis. Clinicians can assist their patients by asking 
 whether vision loss is affecting day- to- day functions, such as reading, or mobility. Referral 
to vision rehabilitation is recommended for patients with visual acuity less than 20/40 in the 
better eye, reduced contrast sensitivity, disabling glare, or central or peripheral visual field 
loss (see BCSC Section 3, Clinical Optics and Vision Rehabilitation). The low vision section 
of the American Acad emy of Ophthalmology website (aao.org/education/low-vision-and 
-vision-rehab) defines low vision and discusses associated symptoms, diagnosis, treatment, 
rehabilitation, vision aids, and how patients can identify vision rehabilitation resources in 
their community.

For parents of  children with uveitis, clinicians are encouraged to provide information 
about rehabilitation to optimize functions at school and in other activities. A useful guide 
for teachers and parents can be found at www.uveitis.org/patients/education/patient-guides.
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