
Intravitreal injections of corticosteroid have been 
used to treat ophthalmic conditions such as 
macular oedema due to diabetic retinopathy or 
retinal vein occlusion and noninfectious uveitis for 
many years. An intravitreal implant that releases 
dexamethasone in a controlled manner over three 
to four months is now available to treat selected 
patients with these conditions.

Macular oedema is an accumulation of fluid within the 
central part of the retina (the macula). This can lead 
to loss of the normal architecture and function of the 

macula causing distortion and deterioration of central vision. 
Macular oedema results from a breakdown in the blood-retinal 
barrier, with fluid accumulating both interstitially and within 
the retinal glial cells (Müller cells). It can occur in patients with 
diabetic retinopathy, retinal vein occlusions or ocular inflam-
mation (uveitis). Macular oedema is diagnosed clinically and 
monitored with optical coherence tomography (Box 1, Figure 1 
and Figure 2).

Intravitreal injections of corticosteroid have been used to 
treat patients with macular oedema caused by diabetic retinop-
athy or retinal vein occlusions and noninfectious posterior 
segment uveitis for many years. In diabetic retinopathy and 
uveitis, corticosteroids produce an anti-inflammatory effect 
through various mechanisms, including a decrease in synthesis 
of inflammatory mediators and vascular endothelial growth 
factor (VEGF).1 In retinal vein occlusion, their mechanism of 
action is thought to be upstream of VEGF by suppressing its 
expression.

However, intraocular corticosteroid treatment can have 
significant side effects, including elevated intraocular pressure, 
glaucoma and cataract. For this reason, patients with macular 
oedema caused by diabetic retinopathy or retinal vein occlusions 
are now commonly treated with intravitreal anti-VEGF as 
first-line therapy. 

Nevertheless, intravitreal corticosteroids are regarded as 
second-line treatment for patients who are unresponsive to 
anti-VEGF therapy. They are also used as second-line therapy 
in those who have contraindications to anti-VEGF.

Recently, a dexamethasone intravitreal implant was developed 
that can deliver dexamethasone locally in a slow and sustained 
manner. This implant has the potential to maximise treatment 
efficacy and safety and reduce the number of intravitreal 
injections the patient requires.

What is the dexamethasone implant? 
The dexamethasone intravitreal implant is a slow-release 
biodegradable implant that is placed inside the vitreous of the 
eye (Figures 3a and b). It contains 700 mcg dexamethasone in a 
solid polymer drug delivery system. This preservative-free 
polymer matrix of polyglactin releases dexamethasone in a 
controlled manner over three to four months. 
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When is the dexamethasone implant used? 
The dexamethasone implant is TGA approved for the treatment 
of diabetic macular oedema, macular oedema due to branch 
retinal vein occlusion or central retinal vein occlusion, and 
noninfectious uveitis affecting the posterior segment of the eye. 

The dexamethasone implant is listed on the PBS for pre-
scription by an ophthalmologist for the treatment of: 
• patients with diabetic macular oedema (Figures 2d,

e and f) who have already had cataract surgery or are
scheduled to have cataract surgery and have failed to
respond to a VEGF inhibitor or where it is unsuitable to
use a VEGF inhibitor. Visual acuity must be between
6/9 and 6/48

• patients with macular oedema following branch retinal
vein occlusion or central retinal vein occlusion
(Figures 2g, h and i) who have failed treatment or have
contraindications to VEGF inhibitor treatment. Visual
acuity must be between 6/9 and 6/120

• patients with noninfectious posterior segment uveitis with
documented visual impairment, defined as best corrected
visual acuity score of approximate Snellen equivalent
6/12 or worse, secondary to vitreous haze or macular
oedema, and unilateral, asymmetric uveitis or bilateral
uveitis where systemic treatment is not clinically indicated
(Figures 2j, k and l).
The most potent treatment for noninfectious posterior

segment uveitis is a systemic corticosteroid. However, many 
patients do not tolerate high-dose systemic corticosteroids, and 
their long-term use results in serious side effects, including 
diabetes, hypertension and osteoporosis. For this reason, local 
corticosteroids, including the dexamethasone intravitreal 
implant, are often used in combination with systemic cortico
steroids to minimise the systemic treatment dose when posterior 
noninfective uveitis involves only one eye or involves one eye 
more than the other, with the local corticosteroids used in 
the worst eye.2 

The dexamethasone implant can also be used to treat macular 
oedema in patients who have contraindications to anti-VEGF, 
such as pregnant women, and in those who have recently had a 
stroke or acute coronary syndrome as the safety of intravitreal 
anti-VEGF treatment in patients at high risk of cardiovascular 
events is still debated.3 

How is the dexamethasone implant used? 
The dexamethasone implant is injected into the vitreous cavity 
of the eye via a stepped incision using a 23-gauge needle on the 
end of a pen-like applicator (Figure 3b). The implant is introduced 
under aseptic conditions, with regional anaesthesia with sub-
conjunctival lignocaine. The procedure can be performed in 
the ophthalmologist’s office or a hospital procedure room. It is 
not necessary to use an operating theatre for placement of the 
implant.4

Treatment frequency is less than for intravitreal anti-VEGF 
treatments. The slow-release drug delivery system exerts a ther-
apeutic effect over three to four months.2,5 Some patients need 
only a single dexamethasone implant to control macular oedema, 
but a new implant can be placed if or when required.

Expected outcomes
After insertion of a dexamethasone implant, patients can expect 
an improvement in vision and corresponding decrease in macular 
oedema over the next few weeks. The therapeutic effect lasts 
longer than for anti-VEGF treatments, and most patients do not 
require repeat dosing for at least three to four months, as 
described above. 

Adverse effects 
Adverse effects of the dexamethasone intravitreal implant are 
summarised in Box 2. Use of corticosteroids, including the 
dexamethasone implant, in and around the eye can cause 
raised intraocular pressure, glaucoma and cataract. It will also 
promote the progression of any active intraocular infection 

1. HOW IS MACULAR OEDEMA DIAGNOSED?

Macular oedema is diagnosed clinically as a thickened  
macula and is monitored using optical coherence  
tomography (OCT). OCT is a fast, noninvasive diffractive  
laser interferometry technology that produces in vivo images  
of the retina. A healthy macula has a characteristic foveal 
contour on OCT (Figures 1 and 2c). This is often lost with 
macular oedema (Figures 2f, i and l). Historically, before the 
development of OCT, macular oedema was diagnosed  
clinically and confirmed by fundus fluorescein angiography 
showing fluorescein dye leakage in the macular region with  
a characteristic petaloid pattern of fluorescein accumulation 
(Figures 2e, h and k).

Figure 1. Optical coherence tomography of a normal macula showing 
the foveal contour of the retina and retinal layers: retinal nerve  
fibre layer (NF), ganglion cell layer (GC), inner nuclear layer (IN), 
photoreceptor layer (P) and retinal pigment epithelium (PE).  
Scale bar = 100 micrometres.
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Figures 2a to l. Appearance of the fundus and macula in different conditions on wide-field colour imaging of the retina (left column), fundus 
fluorescein angiography (FFA; centre column) and optical coherence tomography of the macula (OCT; right column). 
a to c (top row). Healthy retina. d to f (second row). Diabetic retinopathy. The colour fundus image shows severe nonproliferative diabetic 
retinopathy with a choroidal naevus positioned superior-nasal to the optic disc (d, left). FFA shows areas of nonperfusion, microaneurysms 
and hypoperfusion from dot-blot haemorrhages, but no new vessels at the optic disc or elsewhere. A petaloid pattern of leak at the macula 
is pathognomonic of macular oedema (e, centre). OCT shows hyper-reflective dots (correlating to the hard exudate), subretinal fluid and 
intraretinal cysts (f, right). g to i (third row). Central retinal vein occlusion. The colour fundus image shows retinal haemorrhage  
in four quadrants (g, left). FFA shows a diffuse retinal leak (h, centre). OCT shows corresponding cystic macular oedema (i, right).  
j to l (bottom row). Noninfectious uveitis. The colour fundus image is relatively featureless (j, left), whereas FFA shows nonocclusive 
vasculitis (k, centre) and OCT shows cystic macular oedema (l, right).  
Scale bars = 5 mm (left and centre columns); 200 micrometres (right column). 
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and increase its severity. It is crucial that 
infective posterior segment uveitis is 
excluded before regional ocular cortico
steroids are used, especially intraocular 
corticosteroids such as the dexametha-
sone implant. 

Patients need to be warned about the 
progression of cataract with intraocular 
corticosteroids and should undergo 
screening for elevated intraocular pressure 
and clinical features of glaucoma before 
using the dexamethasone implant. A 
recent prospective study of 40 patients 
with macular oedema secondary to retinal 
vein occlusions found that the dexameth-
asone implant had a better safety profile 
in regard to cataract progression and 
requirement for glaucoma treatment 
compared with intravitreal triamcinolone 
acetonide.6 

The dexamethasone implant is subject 
to the same warnings regarding intra
vitreal injection as any other intravitreal 
treatment. Common adverse effects after 
an intravitreal injection include eye 
discomfort and subconjunctival haemor-
rhage.7 Topical ocular lubricants are 
recommended for two to three days after 
the injection to treat these effects. Parti
cular risks after an intravitreal injection 
include postinjection infective endoph-
thalmitis, increased eye inflammation, 
retinal detachment and increased intra
ocular pressure.

Patients should be monitored closely 
by their ophthalmologist for complica-
tions and educated about when to return 

for urgent review. Important post
injection symptoms that require urgent 
review include a sudden decrease in 
vision, sensitivity to light or an increase 
in eye pain. 

Contraindications
An important precaution is that the 
dexamethasone implant must not be 
inserted:
•	 in the presence of an ocular or 

periocular infection 
•	 in an eye with uncontrolled or 

advanced glaucoma
•	 in a single chamber eye (aphakia; 

where the crystalline lens has been 
removed without replacement by an 
intraocular lens implant).

Conclusion
The dexamethasone implant is a 
slow-release intravitreal implant 
approved to treat macular oedema in 
patients with diabetic retinopathy, ret-
inal vein occlusions or noninfectious 
uveitis. It can be used as first-line or 
adjunctive treatment in patients with 
noninfectious posterior uveitis, mini-
mising the systemic effects of other 
forms of immunosuppression.

The implant is a useful second-line 
treatment for macular oedema secondary 
to diabetic retinopathy or retinal vein 
occlusions that is poorly responsive to 
anti-VEGF treatment. It is also a useful 
alternative when anti-VEGF treatment 
is  contraindicated, such as during 

pregnancy or after a cerebral or cardiac 
ischaemic event.�   MT

References
1.	 Stewart MW. Corticosteroid use for diabetic 

macular edema: old fad or new trend? Curr Diab 

Rep 2012; 12: 364-375.

2.	 Lam WC, Albiani DA, Yoganathan P, et al.  

Real-world assessment of intravitreal 

dexamethasone implant (0.7 mg) in patients with 

macular edema: the CHROME study. Clin 

Ophthalmol 2015; 9: 1255-1268.

3.	 Virgili G, Parravano M, Menchini F, Evans JR. 

Anti-vascular endothelial growth factor for diabetic 

macular oedema. Cochrane Database Syst Rev 

2014; (10): CD007419.

4.	 Royal Australian and New Zealand College of 

Ophthalmologists (RANZCO). Guidelines for 

performing intravitreal therapy. Sydney: RANZCO; 

2017.

5.	 Fraser-Bell S, Lim LL, Campain A, et al. 

Bevacizumab or dexamethasone implants for DME: 

2-year results (the BEVORDEX study). 

Ophthalmology 2016; 123: 1399-1401.

6.	 Mishra SK, Gupta A, Patyal S, et al. Intravitreal 

dexamethasone implant versus triamcinolone 

acetonide for macular oedema of central retinal 

vein occlusion: quantifying efficacy and safety. Int J 

Retina Vitreous 2018; 4: 13.

7.	 Lowder C, Belfort R Jr, Lightman S, et al. 

Dexamethasone intravitreal implant for 

noninfectious intermediate or posterior uveitis. 

Arch Ophthalmol 2011; 129: 545-553.

COMPETING INTERESTS: Dr Cornish: None. 
Professor McCluskey has spoken at educational 
events for Allergan. 

2. ADVERSE EFFECTS OF THE 
DEXAMETHASONE INTRAVITREAL 
IMPLANT

Common adverse effects
•	 Subconjunctival haemorrhage

•	 Eye discomfort

•	 Vitreous floater

Less common adverse effects
•	 Cataract 

•	 Raised intraocular pressure

•	 Inflammation
Figures 3a and b. a (left). Dexamethasone intravitreal implant showing size in relation to a 
fingertip. b (right). Injecting device for the implant.  
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