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Abstract

Purpose: To evaluate the Spectral Domain Optical Coherence To-
mography (SD-OCT) findings, particularly retinal deposit of hyper-re-
flective material of conical shape patterns and the prevalence of
Cystoid Macular Edema (CME) in posterior uveitis.

Methods: We retrospectively reviewed the case records of all con-
secutive patients with posterior uveitis who presented to our Oph-
thalmology Department between November 2013 and July 2014.
Patients were followed up for a mean of nine months.

Results: Ninety-eight eyes of 88 patients (65 females; mean age,
81.5+1.4 years) were included in our study. Overall, CME was ob-
served in 38 of 98 eyes (39%) at baseline while an additional 24
eyes (25%) developed CME during the follow up period. The study
eyes were classified into three groups: group 1 consisted of 38 eyes
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of 37 patients who had CME at baseline; group 2 consisted of 24
eyes of 24 patients who developed CME during the follow-up period
and in whom we observed a thickening of the outer plexiform layer
along with small, focal, hyper reflective deposits which appeared in
the form of a cone; and group 3 consisted of 36 eyes of 27 patients
who neither had CME at baseline nor developed it during follow-up.

Conclusion: A thickening of the outer plexiform layer, visualized
as deposit of hyper-reflective material of conical shape patterns on
SD-OCT, was associated with the development of CME in posterior
uveitis. Further studies are needed to improve our understanding
of the pathophysiology as well as the prognostic and management
implications of this association in patients with posterior uveitis.

Keywords: Cystoid macular edema; Deposit of hyper-reflective
material of conical shape; Posterior uveitis; Spectral-domain optical
coherence tomography

Summary Statement

This new optical coherence tomography finding could be helpful
to predict the risk of cystoid macular edema in patients presenting a
posterior uveitis.

Introduction

Macular edema is a retinal thickening in the macular area that oc-
curs due to compromised inner or outer blood-retinal barrier result-
ing in the accumulation of extracellular fluid in the intra-retinal or
sub-retinal space. Cystoids are fluid accumulation in cyst-like spaces
in the outer plexiform layer of the macula. Cystoid Macular Edema
(CME) complicates the course of many ocular disorders such as uve-
itis, diabetic retinopathy, retinal vein occlusion, retinitis pigmentosa,
radiation retinopathy and may also complicate intraocular surgery
[1,2]. Inflammatory macular edema can occur in anterior, intermedi-
ate or posterior uveitis. Uveitis can have varied etiologies including
infections, tumors, autoimmunity or idiopathic causes [2]. It typically
presents as an active, chronic inflammation and may eventually devel-
op an epiretinal membrane.

Cystoid macular edema is often associated with a reduction in vi-
sual acuity and has been suggested as a major cause of decreased
visual acuity in patients with uveitis [3,4]. However, limited data is
available to explain the impact of CME on visual acuity in different
uveitis entities [3,4].

Macular edema is often detectable using bio microscopy and can
be visualized as a loss of foveal reflection or the appearance of intra
retinal cysts; a large CME may be associated with a serous retinal
detachment but is diagnosed more easily by using Fluorescein An-
giography (FA) or OCT imaging. In 2004, an expert of consensus
panel, the Standardization of Uveitis Nomenclature Working Group,
concluded that reporting macular edema in clinical studies, based on
clinical observation of definite macular edema, was acceptable but
that use of confirmatory ancillary testing was preferable for prospec-
tive studies [4]. The panel did not specify whether FA or OCT imag-
ing was preferred. Historically, FA has been the most commonly used
method for the evaluation of macular edema in clinical trials of retinal
diseases. However, OCT imaging has started to supplant FA for this
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purpose since it does not require dye injection and directly assesses
both Macular Thickness (MT) and the presence of intra retinal cysts
in macular edema.

The anatomic MT assessed by OCT and the physiologic Macu-
lar Leakage (ML) assessed by FA are different, but related, entities
within the spectrum of macular edema. It has already been described
that the external retina layer, particularly the outer plexiform lay-
er as the origin of the development of CME, but actually we have
little information on the accuracy of the outer retina layer which is
reached [5]. Therefore, it would be valuable to identify whether there
are circumstances in which the tests are likely to be complementary,
rather than redundant, in evaluating uveitis. In the Multicenter Uve-
itis Steroid Treatment (MUST) trial, a large group of patients with
intermediate uveitis, posterior uveitis and pan uveitis underwent both
protocol-driven FA and Spectral Domain OCT imaging regardless of
whether macular edema was suspected. They concluded that “given
the observed superiority of OCT in obtaining gradable images, along
with its lower cost and non-invasive nature, in most cases OCT seems
the most appropriate first test to evaluate the macula, unless some
other specific indication for FA exists” [6]. Thus, the aim of this study
was to evaluate Spectral Domain Optical Coherence Tomography
(SD-OCT) findings, specifically in the outer plexiform and inner nu-
clear layers and the prevalence of CME in eyes with posterior uveitis,
irrespective of etiology.

Methods

We retrospectively reviewed the case records of all consecutive
patients presenting with posterior uveitis to the Ophthalmology De-
partment at Pitié Salpétriere Hospital, Paris, France in the period
between November 2013 and July 2014. This study was conducted
according to the tenets of the Declaration of Helsinki after obtaining
approval from the French Society of Ophthalmology Ethics Commit-
tee. We obtained written informed consent from all the study patients.

The inclusion criteria were: (1) age>18 years old and (2) presence
of newly diagnosed active posterior uveitis as evaluated and con-
firmed by fundus bio microscopy, Fluorescein Angiography (FA), In-
docyanine Green Angiography (ICG) and SD-OCT (Spectralis HRA
+ SD-OCT, Heidelberg Engineering, Heidelberg, Germany). The
baseline visit consisted of evaluating the presence of CME prior to the
initiation of any treatment while subsequent examinations evaluated
the occurrence of CME during follow-up. The initial treatment for
most of the study patients consisted of oral corticosteroids associated
with an immunosuppressive agent, in line with our standard protocol.

At each post-treatment visit (one month, three months and six
months), the study patients were routinely asked to provide detailed
medical and ocular history and to undergo a comprehensive oph-
thalmic examination which included Best Corrected Visual Acuity
(BCVA) measurement using ETDRS charts, slit-lamp bio microsco-
py, fundus bio microscopy, Intraocular Pressure (IOP) measurement,
laser flare photometry and SD-OCT. All study eyes had been assessed
using multimodal imaging since this is routine practice in our depart-
ment to confirm the diagnosis of CME, and monitor disease progres-
sion. Our review identified three groups of eyes: group 1 consisted of
eyes with CME at baseline; group 2 consisted of eyes with a deposit
of hyper-reflective material of conical shape pattern on SD-OCT at
baseline that developed CME during follow-up or intra retinal cysts.
Cysts are the edema caused in the macular area of the eye and group

3 consisted of eyes that neither had CME at baseline nor develop it
during follow-up. Multimodal imaging was qualitatively examined
by two independent observers (NM, JL) in order to confirm the pres-
ence of CME associated with posterior uveitis. All patients in group
1 were excluded from further analysis. The presence of this hyper-re-
flective material was defined as the presence of small, focal and hyper
reflective material deposited as a cone above the outer plexiform layer
(Figure 1).

Figure 1: The patient of 40 year old presented a posterior uveitis due to
indeterminate etiology; the red arrow showed the deposit of hyper-reflective
material of conical shape patterns some of them are coalescent while the
blue arrow showed the cysts, the beginning of the CME.

Statistical Analysis

We used the R software (R Core Team, 2014. R: A language and
environment for statistical computing. R Foundation for Statistical
Computing, Vienna, Austria. URL; http://www.R-project.org/) to per-
form our analysis. The McNemar test was used to compare the distri-
bution of categorical variables before and after treatment. The level of
statistical significance was set at p<0.05.

Results

Ninety-eight eyes of 88 patients (65 women; mean age, 68.5+1.4
years) met the inclusion criteria and were included in our study. The
mean follow-up time was 9 months (SD-0.51). Overall, CME was
observed at baseline in 38 out of 98 eyes (39%) while an additional
24 eyes (25%) developed CME despite receiving treatment. The mean
foveal thickness in our study eyes was 374 um at baseline.

The three groups were classified as follow: group 1 consisted of
38 eyes of 37 patients with CME at baseline, group 2 consisted of
24 eyes of 24 patients who developed CME during post-treatment
follow-up and group 3 consisted of 36 eyes of 27 patients who neither
had CME at baseline nor develop it during follow-up.

In details, group 1 was composed of patients with severe cystoid
macular edema with disorganization of the internal and external reti-
nal layers and it was difficult to visualize the deposit of hyper-refiec-
tive material of conical shape in this group. While in group 2, we were
able to visualize a few cysts in the external retina layers associated
with deposit of hyper-reflective material of conical shape and evolved
towards the formation of intra retinal cysts CME. Therefore, our anal-
ysis was targeted only on patients in group 2.

This group was composed of 24 eyes of 24 patients (14 females
and 10 males, mean 45.3 years old), a deposit of hyper-reflective
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material of conical shape pattern was identified on SD-OCT at base-
line in all the patients (100%). 9 out of 24 (37.5%) eyes had few
cystoid areas (no CME) associated with the deposit of hyper-reflec-
tive material of conical shape at baseline while the remaining 15 eyes
(62.5%) had developed cystoid areas by the final study visit (Table 1).

EZ Number Number Percentage | Percentage P
Baseline | Final Study Baseline Final Study
Normal 28 14 83.30% 66.60%
Disrupted 4 9 16.70% 30.30%
None 0 1 0% 3.10%
0.18 0.45 log-
BCVA p=0.00057
logMAR MAR
CMT 241 um 304 pm p=0.01
Table 1: clinical characteristic parameters.
EZ: Ellipsoid Zone; BCVA: Best Corrected Visual Acuity; CMT: Central
Macular Thickness

The characteristic appearance of the material in the form of depos-
it of hyper-reflective material of conical shape in the outer plexiform
layer was observed in group 2 patients and the mean follow-up time
to a changing pattern was 23 weeks after the baseline examination.
Figures 2 and 3 demonstrated the longitudinal changes and CME de-
velopment. We found several etiologies of posterior uveitis including
Irvine-Gas’s syndrome, Vogt-Koyanagi-Harada syndrome, systemic
lupus erythematosus, multifocal choroiditis, birdshot retinochoroi-
dopathy, uveitis with positive HLA-B27, Behget disease and sarcoid-
osis.

Figure 2: A 45-year-old female from India presented with posterior uveitis
due posterior scleritis SD-OCT of LE showed green arrow, we visualized
the deposit of hyper-reflective material having a conical shape with a wide
large. 5 months later the SD-OCT involve towards to cysts (red arrow) and
a sub retinal fluid.

N

In group 2, we did not find any correlation between decreased
VA and CMT, the results just failed to reach statistical significance
(p=0.06). We found no correlation between EZ disruption and CMT
as compared with those having a normal EZ (p=0.78). However, there
was a statistically significant correlation between EZ status and VA:
eyes with disrupted EZ had low VA (0.45 log MAR) compared with
eyes that had a normal EZ (0.1 log MAR; p=0.01) (Table 1).

Discussion

In our study, CME associated with posterior uveitis affected 38 of
the 98 study eyes (39%) at baseline. Of the remaining 60 eyes, 40%
(24 eyes) demonstrated a thickening of the outer retinal layers, which
appeared like deposit of hyper-reflective material of conical shape, on
SD-OCT. The time for the development of these deposits into CME

was estimated at 23 weeks. Changes in the outer plexiform layer in
CME are not visible on slit-lamp bio microscopy or on FA; SD-OCT
evaluation is required for this purpose.

Figure 3: Follow up of a 56 years old African, female with sarcoidosis
uveitis.

(a) The baseline examination showing the deposit of hyper-reflective mate-
rial of conical shape pattern (blue star)

(b) Development of cysts four months later despite treatment

(c) The last study visit showing the change of hyper reflective deposit ma-
terial conical shape towards CME

(d) SD-OCT after 4 months of treatment by oral prednisolone

Macular edema is a severe vision-threatening complication of
uveitis and therefore, detecting and monitoring this condition is of
particular importance [7,8]. The underlying pathogenic mechanism
for the development of macular edema is not yet clearly understood.
Inflammatory cell infiltration and protein secretion, retinal cell dam-
age, vitreoretinal traction, and epiretinal membrane formation may all
be contributing factors. The blood-retinal barrier may break down as
a result of Retinal Pigment Epithelium (RPE) changes, capillary en-
dothelium damage or loss of auto regulatory control of blood flow [9].
Quantitative assessment of macular thickening using OCT is useful in
predicting the response to treatment of all types of macular edema. In
this connection, Sivaprasad et al., demonstrated the value of SD-OCT
in predicting response to treatment [10].

In our study, we specifically evaluated in detail the 24 eyes of 24
patients (mean age 43.5 years) with a deposit of hyper-reflective ma-
terial of conical shape pattern, on SD OCT, at baseline that had de-
veloped CME by the final study visit. Of the 24 such eyes, 9 (38%)
eyes already had cystoid areas at baseline while the other 15 eyes
(62%) had developed cystoid areas by the end of the study. The mean
time to develop CME in these eyes was 23 weeks. Considering these
results, we agree with Sivaprasad et al., [10] who postulated that de-
tailed interpretation of OCT images at each follow-up visit of patients
with inflammatory CME may be an additional tool to determine the
prognosis of CME and its response to treatment.

Rangasamy and colleagues observed monocytes/macrophages ad-
hering to the outer surface of retinal capillaries, most likely in the
active process of extravasation [5]. The presence of activated mono-
cytes/macrophages in the extravascular space is evidence of the abil-
ity of leukocytes to breach the blood retina barrier by diapedesis and
establish an inflammatory reaction within the retinal tissues. Their cy-
tological data could explain the thickening of the outer plexiform lay-
er observed in our group 2 eyes [5]. They did not perform any retinal
imaging studies but taking their results into consideration along with
our observations, we could postulate that the outer plexiform layer is
probably the initial site of CME.
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To the best of our knowledge, there are no previous publications
concerning the thickening of the outer retinal layers in CME asso-
ciated with posterior uveitis. Markomichelakis et al., [11] described
three basic OCT patterns of uveitis macular edema including sponge-
like retinal swelling (diffuse), CME and Serous Retinal Detachment
(SRD) [12]. Quantitative assessment of macular thickening using
OCT is useful in predicting the response to treatment of all types of
macular edema. In this connection, Sivaprasad et al., [10] demonstrat-
ed the value of SD-OCT in predicting response to treatment.

We observed in our group 2 eyes that VA was better at the begin-
ning of the study than at the end despite the presence of the deposit
of hyper-reflective material of conical shape pattern, on SD-OCT; at
baseline demonstrating that the deposit of hyper-reflective material of
conical shape pattern may not per se does affect VA. Our study sug-
gests a correlation between decreased visual VA and increased CMT,
as demonstrated by Payne et al., [12], although our results just failed
to reach statistical significance (p=0.06). We found a correlation be-
tween EZ disruption and decreased visual acuity probably resulting
from the loss or alteration of the photoreceptors.

This might be an early biomarker of the onset of the cystoid macu-
lar edema. It could correspond to the stretching of the Henle fibers or
could also be a primary injury of the outer plexiform layer which will
evolve towards the formation of intra retinal cysts, and then the de-
velopment of the CME. We could not affirm which theory is the more
valid, nevertheless the results obtained in our study plead in favor of
the second theory.

We observed various etiologies of posterior uveitis in our study
patients excepting infectious causes which we had excluded in order
to avoid selection bias. Many of these etiologies characteristically
present with CME at the time of diagnosis; therefore, if CME was
present at baseline, these eyes were included in our group 1. Although
HLA-B27 associated uveitis is typically anterior in nature, we found
that some eyes presented with CME and were therefore included in
our study.

We acknowledge that this study has several limitations, particu-
larly the retrospective data collection and imaging analysis of CME
progression during follow-up, the relatively short follow-up period
and the inclusion of both eyes of some patients in our analysis. Fur-
ther and prospective studies are necessary to improve our knowledge
regarding the physiopathology of this condition, particularly the role
of the outer plexiform layer in the development of CME associated
with posterior uveitis and the management of this pathology.

Several studies have described the natural history, management
and prognosis of CME, but only limited data are available regarding
the specific sequence of events leading to the formation of CME [7,8].
Therefore, the aim of our study was to analyze SD-OCT findings,
particularly in the outer retina layers and to determine the overall
prevalence of CME in patients with posterior uveitis. The etiology of
posterior uveitis in our study was heterogeneous and we observed that
the deposit of hyper-reflective material of conical shape patterns on
SD-OCT was visualized in several different etiologies. Nevertheless,
we believe that a selection bias remains since each etiology has its
own peculiar characteristics. We believe that there is still insufficient
evidence to conclude that the increase in the thickness of the outer
plexiform layer, visualized as a deposit of hyper-reflective material of
conical shape pattern on SD-OCT, initiates and evolves into CME in

posterior uveitis. Further studies are needed to confirm our observa-
tions and hypothesis.
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