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Core tip: Cystoid macular edema is among leading 
causes of visual loss in patients with uveitis. Inflamma-
tory cytokines such as interferon-gamma, interleukin-2, 
interleukin-10, tumor necrosis factor-alpha and pros-
taglandins are powerful inflammatory mediators which 
along with the vascular endothelial growth factor are 
potent mediators of increased vascular permeability 
in uveitic macular edema. Scanning laser ophthalmo-
scope in retro-mode is a novel imaging modality that 
can show each cystoid space located in any layer of the 
retina and allows the detection of the extent of cystoid 
macular edema.
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INTRODUCTION
Macular edema is one of  the most common vision-
threatening complications of  uveitis. It can affect patients 
with different types of  ocular inflammation[1,2]. Cystoid 
macular edema (CME), the most common structural type 
of  uveitic macular edema,  was found to be the most im-
portant cause of  both blindness and visual impairment 
among patients with uveitis, it  was noted in 33% of  all 
uveitis patients[3,4]. Visual loss due to cystoid macular ede-
ma in patients with uveitis, occurs predominantly in older 
patients with chronic uveitis[5]. Chronic macular edema 
has a significant influence on the quality of  life of  the 
patients, this is especially important as it tends to affect 
young people, often between 30 and 50 years of  age[6,7].

In adults, cystoid macular edema is the leading cause 

Updates in uveitic macular edema

Samir S Shoughy, Igor Kozak

Samir S Shoughy, The Eye Center and The Eye Foundation for 
Research in Ophthalmology, Riyadh 11462, Saudi Arabia 
Igor Kozak, Vitreoretinal and Uveitis Division, King Khaled Eye 
Specialist Hospital, Riyadh 11462, Saudi Arabia
Author contributions: Shoughy SS and Kozak I solely contrib-
uted to this paper.
Correspondence to: Igor Kozak, MD, PhD, Senior Academic 
Consultant, Vitreoretinal and Uveitis Division, King Khaled Eye 
Specialist Hospital, PO Box 7191, Riyadh 11462, 
Saudi Arabia. ikozak@kkesh.med.sa
Telephone: +966-14821234-3772  Fax: +966-14821234-3727
Received: April 25, 2014                Revised: May 21, 2014
Accepted: July 12, 2014
Published online: August 12, 2014

Abstract
Macular edema is one of the most common vision-
threatening complications of uveitis noted in one third 
of patients with uveitis. The release of a number of 
inflammatory mediators induces retinal vascular hyper-
permeability leading to uveitic macular edema (UME) 
which most commonly is of cystoid shape. Fluorescein 
angiography and non-invasive spectral-domain optical 
coherence tomography are standard procedures for 
diagnosis and follow-up of UME with some innovations 
such as scanning laser ophthalmoscope retro-mode im-
aging. Effective management of UME requires thorough 
understanding of the individual case. Proper control of 
intraocular inflammation is mandatory before targeting 
macular edema itself. Mainstay of treatment is immu-
nosuppressive therapy with various drug delivery routes 
including topical, local subconjunctival, peribulbar and 
sub-Tenon’s, intravitreal and systemic. Clinical trials with 
biologics are under way to study the efficacy of these 
agents in suppressing intraocular inflammation and 
resolution of UME. Visual prognosis in UME depends on 
numerous factors. Younger age and better visual acuity 
at baseline are associated with more favorable visual 
outcome in most studies
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of  visual loss in patients with uveitis. However, the in-
cidence of  inflammatory CME in children seems to be 
lower and it is still the third leading cause of  visual loss 
after macular scars and secondary glaucoma[8]. Macular 
edema in patients with uveitis was found to account 
for 41% of  visual impairment and 29% of  blindness[9]. 
In this short review we summarize current updates on 
pathophysiology, diagnosis and treatment of  uveitic mac-
ular edema.

PATHOPHYSIOLOGY
Effective management of  uveitic macular edema requires 
thorough understanding of  the underlying mechanisms 
of  its formation. However, the pathogenesis of  uveitic 
macular edema is not completely understood. Under 
normal conditions, the fluid volume and content of  the 
macula is controlled by the blood retinal barriers and the 
pump function of  the retinal pigment epithelial cells. The 
blood retinal barriers are composed of  the inner retinal 
barrier formed by tight junctions of  the endothelial cells 
lining the retinal capillaries and the outer retinal barrier 
formed by tight junctions between retinal pigment epithe-
lial cells[8]. Most commonly, macular edema results from 
abnormal hyperpermeability of  retinal blood vessels. 
Among the various tight junction molecules in blood ves-
sel wall, downregulation of  occludin has been reported 
most consistently in the context of  blood-retina barrier 
(BRB) breakdown as well as modulation of  aquaporins 
and dysregulation of  caveolar transport[10].  This increase 
in vascular permeability leads to extravasation of  fluid, 
proteins and other macromolecules into the retinal inter-
stitium[11]. The release of  a number of  inflammatory me-
diators induces retinal vascular hyperpermeability. These 
inflammatory cytokines include interferon-gamma, inter-
leukin-2, interleukin-10 and tumor necrosis factor-alpha[2]. 
Prostaglandins are powerful lipid derived inflammatory 
mediators which are generated from the phospholipids in 
the cell membrane[12,13].

Vascular endothelial growth factor (VEGF) was 
found to be a potent mediator of  increased vascular per-
meability[14]. Interestingly, it was noted that patients with 
uveitis and CME have higher concentrations of  vascular 
endothelial growth factor in the aqueous humor as com-
pared with those without CME[15]. Another important 
factor that contributes to increased vascular leakage is the 
endothelial damage induced by adherence of  leukocyte to 
the vessel walls, a phenomenon termed leukostasis which 
is mediated by nitric oxide, adhesion molecules, and other 
inflammatory mediators[16,17]. The dysfunction of  the 
BRB may not explain the mechanism of  macular edema 
in all cases. Other possible factors that may contribute to 
the occurrence of  maculopathy include the presence of  
active inflammation, macular or choroidal ischaemia (as a 
result of  active vasculitis), and vitreoretinal traction. Ac-
cordingly, treatment of  persistent uveitic macular edema 
will be more successful if  the underlying pathogenic 
mechanisms are properly addressed[18]. 

The release and diffusion of  cytokines may have the 
predominant role in case of  acute inflammation, but the 
exact factors and events responsible for the development 
of  chronic macular edema in the setting of  controlled in-
flammation have not yet been clearly identified[5]. Howev-
er, persistence of  CME might be secondary to previous 
inflammatory insults to the retinal pigment epithelium, 
blood-retina barrier, and persistent cytokines[19]. Leakage 
from the optic nerve, which is often present in uveitis, 
may also contribute to the development of  persistent 
macular edema[20,21].  

Leakage was found to be amplified by factors that af-
fect the integrity of  the retinal blood vessels such as vaso-
dilatation, increased intraluminal pressure, and increased 
blood flow. Hence, patients with concurrent cardiovas-
cular disease, hypertension, diabetes, or hyperlipidemia 
have an increased risk of  developing macular edema and 
when present it tends to be more persistent[22]. Smoking  
was noted to be a risk factor for cystoid macular edema 
in cases with  intermediate uveitis[23,24]. Recently, it was 
found that two functional genetic variants of  interferon 
regulatory factor 5 (IRF5) may play a role in the develop-
ment of  macular edema in non-anterior uveitis patients 
through regulation of  induction of  type Ⅰ interferon[25].

DIAGNOSIS
The presence of  macular edema can be detected clini-
cally in cases with clear media. However, biomicroscopic 
evaluation of  macular edema may be difficult when the 
amount of  the fluid and the anatomical changes are mini-
mal. In addition, it is required to have ways to document 
the extent of  the macular edema in order to monitor the 
progression of  macular edema following different treat-
ment modalities. 

Fluorescein angiography is a conventional method 
for the assessment of  UME. It is particularly valuable to 
assess the retinal vascular integrity and to characterize 
the area of  the foveal avascular zone. Fluorescein angi-
ography can also show leakage around optic nerve head 
which is a common finding in cases with uveitis[26]. The 
drawbacks of  fluorescein angiography include the inva-
sive nature and the need of  the contrast with its potential 
side effects. Furthermore, the interpretation of  the fluo-
rescein angiograms might not be easy in the presence of  
extensive areas of  hemorrhage or exudates[27].

Optical coherence tomography is an effective diag-
nostic modality for detection of  macular edema which 
produces B-scan cross sectional images of  the retinal 
layers that are comparable to histopathology specimens. 
It not only allows the determination of  the distribution 
of  fluid within the retinal layers but also allows quanti-
fication of  retinal thickness particularly in patients with 
CME[28,29]. Three patterns of  macular edema were noted 
in patients with uveitis studied by optical coherence 
tomography: diffuse macular edema, cystoid macular 
edema, and serous retinal detachment[29]. In a recent re-
port from the Multicenter Uveitis Steroid Treatment trial, 
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macular edema was associated with impaired visual acuity. 
Different phenotypes of  macular edema were associ-
ated with different degrees of  visual impairment: cystoid 
changes without retinal thickening were associated with 
moderately impaired visual acuity (-5 ETDRS letters), but 
visual acuity was worse in eyes with retinal thickening (-13 
letters) and with both cysts and thickening (-19 letters). 
Uveitis was also associated with impaired visual field 
sensitivity, but eyes with macular edema had even worse 
visual field sensitivity[30].

Epiretinal membrane coexists in a significant percent-
age of  patients with uveitis and may be associated with 
persistence of  macular edema. OCT is helpful in detec-
tion and characterization of  uveitic ERM[29].

Several studies evaluated the agreement between fluo-
rescein angiography and optical coherence tomography 
results for the diagnosis of  macular edema in patients 
with uveitis. Optical coherence tomography and fluo-
rescein angiography were found to offer only moderate 
agreement regarding macular edema status in patients 
with uveitis, probably because each imaging modal-
ity might demonstrate related but nonidentical macular 
pathologic features. In four hundred seventy-nine eyes 
with uveitis from 255 patients, macular leakage was pres-
ent in 40% of  cases free of  macular thickness with OCT, 
whereas macular thickness was present in 34% of  cases 
without macular leakage[31]. Because of  its lower cost, 
greater safety, and greater likelihood of  obtaining usable 
information, OCT may be the best initial and follow-up 
test for evaluation of  suspected macular edema. Howev-
er, obtaining the second test after negative results of  the 
first seems justified when detection of  macular leakage 
or macular thickness would alter management[31]. Both 
FA and high-resolution OCT are highly sensitive tech-
niques and correlate well in detection of  ME. However, 
there is a small chance that when each test performed 
alone it might miss existing subtle ME[32]. Therefore, FA 
and OCT are complementary investigations, each reveal-
ing different aspects of  the pathophysiology of  uveitic 
ME[33].

The retro-mode of  the scanning laser ophthalmo-
scope is a new method of  detecting abnormalities in 
the retina. It uses an infrared laser and an aperture with 
a modified central stop that is displaced laterally from 
the confocal light path. This optical arrangement allows 
for a clearer and pseudo-3-dimensional image[34]. Scan-
ning laser ophthalmoscope in the retro-mode can show 
each cystoid space located in any layer of  the retina and 
allows the detection of  the extent of  cystoid macular oe-
dema[35,36].

TREATMENT
Chronic macular edema may lead to permanent loss of  
vision if  not properly treated. It is associated with dam-
age to photoreceptors by ischemia and might lead to 
retinal thinning and fibrosis[2]. There are no guidelines 
or consensus on when and how to treat uveitic macu-

lar edema  and the evidence strength for treatment of  
macular edema in uveitis is overall low[37]. Macular edema 
associated with active inflammation requires immediate 
intervention. Several treatment options exist to address 
macular edema. The approach used depends on several 
factors including the laterality of  disease, the response to 
therapy and the side effects of  the proposed medication. 
Management should start with an attempt to treat the un-
derlying cause and control of  the ocular inflammation.

Topical therapy for treatment of  uveitic macular 
edema includes corticosteroid and non-steroidal anti-
inflammatory drugs (NSAIDs). Treatment with steroids 
and NSAIDs has been shown to inhibit the release of  
the inflammatory mediators and was found to decrease 
vascular permeability[38]. There was no significant differ-
ence in the results of  treatment in the studies comparing 
topical NSAIDs with corticosteroids[38].

In the absence of  vitreoretinal traction, the admin-
istration of  indomethacin 0.5% eye drops four times 
per day in eyes affected with uveitic ME from different 
etiologies, compared with placebo, was associated with a 
significant reduction in ME at the 6-mo follow-up visit, 
as measured by spectral-domain optical coherence to-
mography[39].

In addition to topical drops and systemic medications, 
there are various drug delivery routes to treat UME. Lo-
cal treatment includes injections given subconjuctivally or 
in the sub-Tenon space, intravitreal injections of  drugs 
and intraocular implantation devices. The advantage of  
all these is effective delivery of  the drug to the proximity 
of  target tissue. Resistant cases of  uveitic CME require 
higher macular concentrations of  corticosteroid agents; 
this can be usually achieved with local therapy such as 
posterior sub-Tenon injection[10]. Intravitreal triamcino-
lone acetonide allows high steroid concentration to act 
locally for maximal effect and duration (Figures 1 and 
2). Although intravitreal triamcinolone was found to be 
often effective in reducing CME, it may not always be ef-
fective in improving visual acuity, likely because of  pre-
existing or long-standing macular damage[40].	

Intraocular steroid sustained-delivery device implanta-
tion is a relatively new treatment approach for patients 
requiring frequent intravitreal triamcinolone acetonide 
injections or chronic treatment with systemic corticoste-
roids and/or immunosuppressive agents. The Retisert 
(fluocinolone acetone; Bausch and Lomb Place, Roch-
ester, NY, United States) implant is a non-biodegradable 
implant, whereas the Ozurdex (dexamethasone; Allergan, 
Irvine, CA, United States) is biodegradable implant[41,42]. 
The accumulated effect of  repeat dexamethasone pellet 
implantations was found to improve retinal thickness and 
resolve ocular inflammation, resulting in restoration of  
ocular function[43]. Potential complications of  all forms 
of  local steroid delivery include increased intraocular 
pressure and cataract progression[44-46].

Intravitreal injections of  anti-VEFG were shown to 
be useful and therapeutically beneficial in refractory uve-
itic CME. Intravitreal bevacizumab was found to be as-
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macular edema[49]. Local injection therapy can be associ-
ated with rare complications. Endophthalmitis and rheg-
matogenous retinal detachments have been reported with 
intravitreal injections of  anti-VEFG performed[50,51]. 

Intravitreal NSAIDs were also evaluated in patients 
with refractory uveitic cystoid macular edema. Intravitreal 
injection of  diclofenac insignificantly reduced central 
macular thickness but this was not associated with visual 
improvement[52]. 

Several systemic treatment options exist for treating 
uveitic macular edema including systemic corticosteroids, 
systemic NSAIDs, systemic immunomodulators, bio-
logic agents and RPE pump inhibitors. Oral steroids are 
usually reserved to treat patients with significant vision-
threatening uveitis as they are associated with systemic 
side effects[53]. On the other hand, systemic NSAIDs 
were found to have a limited role, if  any, in the treatment 
of  inflammatory cystoid macular edema[54]. Systemic im-
munomodulator drugs have been found to be effective 
in the management of  uveitic macular edema. Treatment 
with mycophenolate mofetil may lead to resolution of  
CME and improve the mean BCVA in patients with uve-
itis[55,56].  

Several biologic agents were evaluated for UME. In-
travenous infliximab was found to improve visual acuity 
and decrease macular thickness in patients with chronic 
cystoid macular edema associated with uveitis[57]. Efali-
zumab is an intercellular adhesion molecule inhibitor 
that was reported as a potential therapy to improve visual 
acuity and reduce macuar thickness for refractory uveitic 
macular edema[58]. Acetazolamide, an RPE pump stimula-
tor, may be useful for chronic CME in uveitis. However, 
the effect is better in cases with quiescent uveitis than in 
those with chronically active disease[59]. Intravitreal adali-
mumab showed no efficacy in improving best-corrected 
visual acuity or reducing central retinal thickness in pa-
tients with chronic uveitic macular edema[49]. 

Pars plana vitrectomy may have a role in the man-

sociated with anatomic and visual improvement in uveitis 
patients with CME resistant to medical therapy that per-
sists despite control of  the uveitis[19]. Ranibizumab is an 
antibody fragment which neutralizes all VEGF isoforms 
and bioactive fragments which also demonstrated a sig-
nificant improvement in visual acuity and a reduction in 
macular edema[47,48]. Intravitreal adalimumab was shown 
in some studies to be of  help for refractory uveitis-related 
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Figure 1  Uveitic macular edema. Left: Late frame of fluorescein angiogram showing dye leakage to the macular area with cystoid pattern (cystoid macular edema) 
due to uveitis. Upper right: Spectral-domain optical coherence tomography orientation and B-scans of the same eye showing cystoid macular edema with small 
amount of subfoveal fluid and associated epiretinal membrane (white arrowhead). Lower right: Spectral-domain optical coherence tomography orientation and B-scans 
of the same eye 3 mo after intravitreal triamcinolone acetonide intravitreal injection demonstrates complete resolution of intraretinal and subfoveal fluid with persis-
tence of epiretinal membrane. Visual acuity improved from 20/100 to 20/30.

Figure 2  Intravitreal steroid treatment. Upper panel: Fundus photograph 
showing crystals of triamcinolone acetonide injected intravitreally; Lower panel: 
Ultrasound B-scan of the same eye showing crystals of triamcinolone acetonide 
injected intravitreally (white arrow).



agement of  selected cases with uveitic macular edema. 
Clearing vitreous cavity decreases burden of  circular-
ing inflammatory cytokines which may contribute to 
persistence of  UME. In eyes with vitreous adhesions 
and macular traction, vitrectomy surgery with removal 
of  all vitreous adhesions may results in good anatomic 
and visual outcomes. In a prospective, interventional, 
randomized, controlled study of  23 eyes of  23 patients, 
the mean visual acuity in the surgical group improved 
significantly from logMAR 1.0 (± 0.62) at baseline to 0.55 
(± 0.29) at 6 mo (P = 0.011), with 5 (42%) eyes reach-
ing vision of  20/40 or better. CME after vitrectomy 
improved in the fluorescein angiogram in 4 (33%) eyes, 
remained unchanged in 7 (58%) eyes and deteriorated in 
1 (8%) eye[60]. In addition, vitrectomy has an influence on 
the efficacy of  triamcinolone acetonide injectable solu-
tion. In a retrospective review of  20 eyes, it was found 
that, after intravitreal triamcinolone injection for chronic 
CME, the mean visual acuity at last follow-up showed 
statistically significant improvement in non-vitrectomized 
eyes compared to the almost unaltered mean visual acu-
ity for vitrectomized eyes[61]. A recent study with limited 
follow-up has shown that treatment with dexamethasone 
intravitreal implant injection for uveitic macular edema in 
vitrectomized eyes was associated with favorable visual 
outcomes and had an acceptable safety profile[62].

Visual prognosis in UME depends on numerous fac-
tors. A study reported longitudinal outcomes after 48 mo 
median follow-up period. Visual acuity at the final follow-
up improved in 69%, was deteriorated in 19%, and 
remained unchanged in 12% of  eyes. Younger age and 
better visual acuity at baseline were associated with more 
favorable visual outcome. Optical coherence tomography 
documentation of  improvement or total resolution of  
UCME was observed in 77% at the final follow-up[63].

In conclusion, effective management of  uveitic 
macular edema requires thorough understanding of  the 
underlying mechanisms. Proper control of  intraocular in-
flammation is mandatory before targeting macular edema 
itself. Various diagnostic and therapeutic approaches exist 
for treatment and monitoring of  uveitic macular edema.
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