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Cystoid macular
oedema in uveitis: an
unsolved problem

Uveitis accounts for 10-15% of all cases of total
blindness in the United States,! and in Britain in
1996 there were an estimated 166 140 people
registered blind or partially sighted between the
ages of 16 and 64 years, many of whom have
uveitis as their reason for registration. One of
the most important causes of both blindness
and visual impairment is cystoid macular
oedema (CMO), which is usually the sequela of
longstanding intraocular inflammation.?

The incidence of CMO varies according to
clinical syndromes. The highest incidences are
reported as being between 28% and 52% in pars
planitis,>> 24% in Behget’s syndrome® and 30%
in intermediate uveitis.” Other uveitic disorders
with which macular oedema has been
associated include Harada’s disease, idiopathic
vasculitis and idiopathic panuveitis.

There is no effective form of treatment for
uveitic CMO, which is due, in part, to the
limited understanding of the pathogenesis of
CMO in patients with uveitis, but most
importantly to the lack of randomised clinical
trials comparing the efficacy of the available
forms of therapy. Our current practice is mainly
based upon case reports and uncontrolled
series.

Pathogenesis

CMO may occur as a consequence of a number
of mechanisms.®® Factors influencing the
formation of retinal fluid, and CMO production,
include the following: plasma and tissue oncotic
pressures, capillary and tissue hydrostatic
pressures, tissue compliance and blood-retinal
barrier permeability. The blood-retinal barrier
(both the inner and outer) can break down as a
result of direct damage to the capillary
endothelium, or as a result of loss of the
autoregulatory control of blood flow, in which
case the intraluminal capillary pressure rises,
leading to dilation and leakage of fluid, proteins
and non-protein solutes. This can result in an
increase in tissue osmotic pressure, leading to
further fluid accumulation. In a model of
cerebral oedema, Klatzo™ classified oedema as
either cytotoxic, characterised by an
accumulation of fluid in cells as a direct result of
metabolic or ischaemic damage, or vasogenic, in
which case the primary defect is at the
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blood-brain (or blood-retinal) barriers, with a
secondary accumulation of fluid in the
extracellullar space. Starling'' was the first to
suggest that fluid accumulation occurs when
the rate of fluid production exceeds the rate of
removal. As there is no lymphatic system in the
retina, extracellular fluid must travel through
the retina itself to reach either the vitreous or
retinal circulation for removal.

Chronic intraocular inflammation leads to
the disruption of the inner blood-retinal barrier
located at the endothelium of the retinal vessels,
with subsequent leakage of fluid. It is
hypothesised that this is the mechanism by
which anterior segment inflammation could
lead to CMO, via the release of inflammatory
mediators, which could reach the posterior pole
Free radicals, prostaglandins, serotonin,
bradykinin, histamine, substance P and
leukotrienes, as well as other mediators, are
among the various possible factors responsible
for the development of CMO.'>" Perivascular
sheathing by inflammatory cells can be seen in
certain uveitides (sarcoidosis) and probably
reflects the disruption of the retinal vascular
endothelium.

Vitreous traction at the macula also has been
proposed as a mechanism of CMO.'*" Vitreous
fibres connecting to the Miiller cells in the
macular area have been documented
histologically."® Swelling and degeneration of
the Miiller cells is reported to be present in early]
CMO, indicating that dysfunction of Miiller
cells may lead to an accumulation of
extracellular fluid in the retina.'® Supporting
this concept, Hirokowa and associates'” have
shown that uveitic eyes with complete vitreou
detachments tend to have fewer macular
changes and better visual acuities than those
eyes without complete vitreous detachment.

Choroidal inflammation resulting in CMO
may also occur due to disruption of the outer
retinal barrier located at the level of the retinal
pigment epithelium. This is thought to be the
mechanism of CMO present in some conditions
such as Vogt-Koyanagi-Harada disease and
sympathetic ophthalmia.

There is also evidence that pigment epithelial
function is diffusely involved in cases of both
focal and generalised intraocular
inflammation."?
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Clinical aspects

The main complaint of patients with CMO is decreased
or blurred vision. Clinically, classic CMO involves the
presence of small intraretinal cysts around the fovea,
arranged in a petaloid pattern that is often incomplete. A
halo of retinal oedema with increased retinal thickness
may surround the cysts. In mild cases, intraretinal cysts
may not be visible clinically and only blunting of the
foveal reflex may be present. If prolonged, the CMO will
cause permanent structural damage.

Histology

Histologically, the cystoid spaces observed clinically in
CMO are located in the outer plexiform layer and may
extend into the inner nuclear layer.?>?! These cystoid
spaces may coalesce to form large macular cysts, and
full-thickness or lamellar holes may also develop. There
may be concomitant hypertrophy and hyperplasia of the
retinal pigment epithelium. Retinal glial cells may also
migrate to the inner surface of the retina,?® causing

epiretinal membrane formation.

Diagnosis

Fluorescein angiography is more sensitive in detecting
CMO than is ophthalmoscopic examination, and has
been used as a standard tool for diagnosis of CMO. In
some cases, CMO can be demonstrated only on
fluorescein angiography and is not suspected clinically.
In a study by Schenck and Boke,?* 22% of patients with
intermediate uveitis had oedema of the macula, the optic
disc or both that was undetected by ophthalmoscopy. On
fluorescein angiography, CMO can be demonstrated by
diffuse leakage at the macular area with accumulation of
fluorescein in the macular cysts. Leakage from the optic
disc and perifoveal capillaries may also be present.
Staining of the optic disc and leakage from the capillaries
may also take place.'?

Nussenblatt et al.>* found that retinal thickness
correlates better with visual acuity than the amount of
fluorescein leakage, which correlates poorly. In this
respect, measurement of retinal thickness, using
techniques such as optical coherence tomography (OCT),
can be very useful. Hee et al.,** in a survey study using
OCT, concluded that it appears useful for objectively
monitoring retinal thickness. Theoretical resolution limits
arehigh, and therefore it is a more sensitive method than
slitlamp biomicroscopy to detect small changes in
retinal thickness. However, this method has limitations
releated to the presence of opacification of the ocular
media and difficulties exist with regard to
standardisation of the reference position. Puliafito and
colleagues™ correlated fundus examination and
fluorescein angiography with OCT findings in 12 eyes
and found that the latter was a helpful tool in evaluating
patients clinically.

Another technique available is confocal scanning laser
ophthalmoscopy (CSLO or SLO), which provides real-
time images of the human fundus that can be evaluated
at the time of the patient visit. Confocal laser scanning
devices, with their minimal depth of focus, improve the
ability to obtain good-quality images with reduced need
for pupil dilation and clear media. Zambarakji et al.?®
studied volumetric analysis of early macular oedema
with SLO in diabetic retinopathy and concluded that this
device is useful in quantification of macular oedema.

Functional testing, using both electrophysiological
and psychophysical techniques, can also be done. A
direct assessment of macular function can be achieved
with pattern electroretinography (PERG), while
psychological testing of macular function using colour
contrast sensitivity can also provide complementary
information regarding the functional state of the macula.
Limited reports of the use of PERG in inflammatory eye
diseases have appeared.”’® It is likely that changes in
the PERG may involve the latency of the P50 component,
in addition to the more customary P50 amplitude
reduction usually associated with macular dysfunction.

Treatment

Treatment of CMO in uveitis patients is not well
established, and is certainly surrounded by controversy.

Topical anti-prostaglandins do not appear to be useful
in treating uveitic CMD.? Topical corticosteroids,
however, can reduce the inflammation in the anterior
segment of the eye and may be helpful in treating CMO
caused by chronic iritis or iridocyclitis.> On occasion,
CMO secondary to intermediate uveitis may also
respond to topical corticosteroids.’

Periocular steroids are the treatment of choice,
especially in unilateral cases of CMO in which topical
steroids are ineffective.” The mechanism of penetration
of corticosteroids into the eye, after periocular injection,
is most likely to be trans-scleral. McCartney et al.?’ used
autoradiography to study the penetration of
subconjunctivally injected hydrocortisone into both
normal and inflamed rabbit eyes and found that
penetration was much faster in the inflamed eyes. As a
result of their study, they recommend that steroids
should be injected immediately adjacent to the site of
inflammation, rather than in a non-specific fashion. This
study has been the basis for the placement of injections as
close to the area of inflammation as possible. The
injection can be given either as an orbital floor injection
or as a posterior sub-Tenon'’s injection, which, in theory,
is more likely to be effective due to the closer location of
the drug to the macula. However, there is no clinical
evidence published to support this assumption since no
randomised clinical trials are available, which is mostly
due to the large numbers needed to reach statistical
significance when comparing the two techniques.
Freeman et al.* looked at the location of the repository
steroid injection using both A and B ultrasound scanning
immediately before and after the sub-Tenon’s injection
was given. They found that in 57% (8/14) of the
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injections given superotemporally, and in 30% (3/10) of
the ones given inferotemporally, there had been
successful delivery of the drug to the macular area. This
paper stresses the difficulty of predicting the location of
the medication without ultrasonography, as even
experienced physicians were unable to improve on their
performance with practice. Jennings et al.>! found an
increase in visual acuity in 6 of their 12 study eyes with
CMO from various types of uveitis. They wondered
whether the posterior sub-Tenon’s injections were
effective due to an improvement in blood-retinal barrier
permeability, or whether other unspecified factors
played a role. Yoshikowa et al.** studied 29 patients with
CMO secondary to uveitis in a prospective clinical trial
using posterior sub-Tenon’s injections of either
methylprednisolone acetate or triamcinolone acetonide.
They injected 39 eyes, and found after two to seven
injections, with an interval of 2 weeks or more, that 56%
showed an improvement in visual acuity of 2 Snellen
lines or more. Most of the eyes which had relatively good
visual acuity (6/18 or better) before the injections,
showed better response than the others. The authors
suggest that better results can be achieved when CMO is
treated at an early stage. Helm et al.** reviewed controls
of 18 consecutive idiopathic intermediate uveitis patients
who received injections for CMO. Twelve of these 18 eyes
improved by at least 2 lines of visual acuity, with the
median time to improvement being 3 weeks.
Additionally, 2 patients improved with two injections,
resulting in an improvement in visual acuity in 14 of 18
eyes. However, 4 of these eyes had a subsequent decline
in vision at a median of 4 months after their injections.
Visual improvement in this study was associated with a
younger age and also possibly a history of no smoking.

Ocular complications associated with periocular
corticosteroid injections include elevation of intraocular
pressure and cataract formation.! The contraindications
for these procedures include steroid-induced glaucoma,
hypersensitivity to any components of the injected
substances, active necrotising scleritis and active ocular
toxoplasmosis.>>*

Oral prednisolone may be a useful option in patients
whose condition is bilateral or is unresponsive to
periocular corticosteroids,? and who do not have a
formal contraindication to this type of therapy. Another
unanswered question in the tissue of management of
CMO is related to how effective systemic therapy can be
when the patient failed to respond to a trial of posterior
sub-Tenon’s injections. The limited evidence discussed
above regarding the correct position of the steroid
injection would support the use of a trial of systemic
therapy in those cases which failed to respond to
periocular injection. Initial high doses, with slow taper,
are usually needed to control the inflammatory process
and to allow reduction of macular oedema. Too rapid a
reduction can lead to recurrence. In certain cases
unresponsive to oral corticosteroids alone, a combination
of oral steroid and posterior sub-Tenon'’s injection of
corticosteroids can be given for additive effect.”

Occasionally, intravenous steroid treatment can improve
visual acuity when oral or periocular corticosteroids
have failed to do so.”®

There is controversy regarding the utilisation of
acetazolamide in the treatment of uveitic CMO. Cox
et al.>® in a prospective crossover randomised clinical
trial involving 41 patients with a total of seven different
conditions associated with CMO, showed that
acetazolamide could be useful as a first therapeutic
option in uveitic cases, although in all their positive
responders the effect stopped on discontinuation of the
drug. This was reversible with reinstitution of therapy.
There were at least 5 consecutive patients in each
diagnostic group of whom only 6 in total had chronic
uveitis from any cause. They found that all those who
responded did so within 14 days. A taper was performed
to assess the minimum dose required in each patient to
maintain their best acuity, and most patients required
250 mg/day. It is of note that the uveitic responders all
had had CMO for 1 year or less, and no details were
given about those who did not respond. Use of this drug
is associated with few serious complications, even when
it is taken for prolonged periods, and low doses usually
produce a therapeutic effect. Farber et al.*” studied 37
patients in a two-period prospective randomised double-
masked crossover study which compared 500 mg
actazolamide twice a day for 1 month, with placebo.
Unfortunately the study became more or less unmasked
due to the intolerance of 19% (7/37) of the patients to the
drug. Farber et al. reported a small but statistically
significant improvement in visual acuity in those patients
taking acetazolamide, but no improvement when the
same patients were receiving placebo. There was no
long-term follow-up on these patients to see whether the
efficacy of the drug was maintained over time.*”
Conversely, Guex-Crosier et al.,*® in a prospective open
study of 23 patients with CMO, 11 after cataract surgery
and 12 with uveitis, concluded that acetazolamide and
anti-inflammatory drops represent a good initial therapy
for pseudophakic CMO, whereas posterior sub-Tenon’s
injections of steroid should be included in the initial
therapy for all uveitis-induced CMO.?® It is of note that
these patients had a variety of aetiologies for their
macular oedema and duration of CMO was very variable
(269 = 235 days). However, in those cases where the
macular oedema resolved, it took 38 = 25 days after
injections were given and none relapsed in the follow-up,
which was again variable at 7 = 5 months. In a
randomised masked crossover trial of acetazolamide for
CMO analysing 37 patients with uveitis, Whitcup et al®
found that a 4 week course of acetazolamide therapy
resulted in a statistically significant, but small, decrease
in CMO in patients with chronic uveitis. This, however,
was not associated with an increase in visual acuity.

Immunosuppressive drugs are sometimes indicated
in severe uveitis, and they are thought to produce a
reduction in intraocular inflammation and consequently
CMO.? These drugs are usually used in association with
systemic steroids and mostly as steroid-sparing agents.
Unfortunately, there do not appear to be any randomised



double-masked prospective controlled clinical trials
involving the use of any of these agents in treatment for
CMO due to uveitis. Nussenblatt et al.** studied 56
patients with sight-threatening intermediate or posterior
uveitis in a randomised double-masked study comparing
the efficacy of cyclosporine with prednisolone as
treatment. Both groups did contain some patients with
CMO, but in these patients either treatment was
successful in less than half. Other immunosuppressive
drugs used in treatment for CMO in uveitis patients
include azathioprine, methotrexate, tacrolimus (FK506)
and mycophenolate mofetil (Cellcept). However, the
papers discussing the use of these agents in treatment of
uveitis do not address the specific issue of CMO even
though visual acuity is used as an endpoint in most of the
trials and it is likely that CMO was the main reason for
poor vision.*™%°

Hyperbaric oxygen has not been properly tested, but
does not seem to be a practical therapeutic modality in
the treatment of uveitic CMO.?

Grid laser photocoagulation has been proposed for
the treatment of uveitic macular oedema. Suttorp-
Schulten et al.>® studied 6 eyes of 5 patients with
longstanding CMO due to chronic uveitis who were
treated with grid laser photocoagulation, and only 1 had
an improvement in visual acuity. Larenoye et al.”
studied 14 patients with CMO due to uveitis using a non-
randomised protocol and found visual improvement in
half. They concluded that macular grid photocoagulation
may be a valuable alternative therapy in these cases.

Vitrectomy may be beneficial in some cases of CMO.*®
Vitrectomy may lessen or stabilise the amount of CMO in
patients with uveitis whose condition is unresponsive to
any other treatment, especially in chronic iridocyclitis,
pars planitis and vitritis. Very few studies have
evaluated vitrectomy as a therapeutic option for cases of
uveitis, and these have almost without exception
reported on cases in which the uveitis and CMO had
been longstanding. Heiligenhaus et al.>® retrospectively
reviewed their experience with vitrectomies in the
preservation of vision in cases of chronic complicated
uveitis. Overall, they found an 83% improvement in
visual acuity (23/28) eyes and vision was better than
6/24 in 16 eyes. However, only 6 of these eyes had had
CMO pre-operatively, with only 3 of these obtaining an
improvement in visual acuity and this could take up to
15 months to occur. Verbraeken® also reported a
retrospective selection of 25 eyes with chronic uveitis
undergoing vitrectomy. Fifteen of these eyes had CMO
and 8 had improved vision afterwards. Kroll et al.®!
found an improvement in CMO in 7 of 25 eyes in patients
undergoing vitrectomy for uveitis secondary to juvenile
theumatoid arthritis. Dugel et al.%% studied vitrectomy as
a therapy for 11 eyes in 19 patients having CMO and
chronic uveitis refractory to all medical treatment. All
eyes were found to have a spontaneous separation of the
posterior vitreous face due to chronic inflammation.
Seven eyes improved 4 or more lines in acuity, 2
remained unchanged and 2 worsened. The procedure
was not without risk, and 7 eyes had multiple post-

operative complications, including cataract formation,
vitreous haemorrhage, tractional retinal detachment and
rhegmatogenous retinal detachment with proliferative
vitreoretinopathy. Other complications of importance,
especially in younger patients, are CMO after surgery,
and macular pucker. Important aspects such as the
duration of CMO prior to the procedure and the response
of the oedema itself to the procedure have not been
properly addressed. Vitrectomy may have improved
vision because of improvement in media clarity rather
than specifically inducing changes to previous CMO.
Also there seems to be no evidence that vitrectomy
reduces the number of episodes of uveitis, even though
some authors suggest this may occur.”

Vitrectomy may be a safer approach than
immunosuppressive therapy when corticosteroids fail,
but proper studies are needed to confirm this. Macular
oedema in the presence of low-grade vitreal
inflammation may itself be an indication for vitrectomy
as there is some evidence that CD5+ B lymphocytes and
TCR v3 T cells are present in the vitreous in some cases of
autoimmune uveoretinitis.®®> These cells are implicated in
perpetuating autoimmune inflammation, perhaps by
continually presenting antigen, despite adequate
immunosuppression. The Virectomy-Aphakic Cystoid
Macular Oedema Study found a statistically significant
improvement in visual acuity in patients undergoing
vitrectomy surgery for chronic CMO after cataract
extraction.'® The surgery needs to be done early, before
there is a permanent alteration to the macula.

Summary

Most papers on the subject of CMO associated with
uveitis are retrospective, combine patients with different
disease aetiologies, at different stages of evolution, and
often describe patients who were previous treatment
failures with other therapies besides the one under
consideration. There are almost no prospective
randomised double-masked controlled studies. This is
perhaps in part due to the relative sparsity of uveitis
patients seen by many uveitis centres. At the moment,
treatment is largely empirical, based in large part on the
studies, and others, quoted above.

The need to regularly repeat courses of therapy, loss
of efficacy of certain form of therapy after repeated use,
and cumulative side-effects, all need to be taken into
consideration when interpreting results and deciding
upon the best approach to be adopted. The risks to the
patient’s well-being increase with the addition of
systemic medication, and long-term steroid use can cause
hypertension, induce or exacerbate diabetes, cause
premature osteoporosis, cushingoid features, peptic
ulceration and aseptic necrosis of the femoral head.
Immunosuppressive drugs can be nephrotoxic,
hepatotoxic, cause hypertension, gastric disturbances
and excessive hair growth.

The assessment of macular changes, both structurally
and functionally, is the key aspect in understanding
visual loss in CMO and also in predicting potential visual
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