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Abstract: 

Purpose: Enhanced Depth Imaging (EDI) optical coherence tomography (OCT) is 

emerginghas emerged as a novel tool for qualitative and quantitative choroidal 

assessment in posterior uveitis. The objective of this study was to investigate the 

role of EDI-OCT to assess the choroidal and retinal changes in posterior uveitis. 

Methods: In this retrospective study, EDI- OCT scans of patients with idiopathic 

posterior uveitis or panuveitis were reviewed. Morphological features from retina and 

choroid from the OCT scans were assessed and reviewed with apparentlycompared 

to the fellow normal eyes. Follow-up assessment was performed and longitudinally at 

six- month follow- up. 

Results: 19 patients with idiopathic posterior or panuveitis were included in the 

study. Choroidal examination using EDI- OCT scans showed areas of focal hypo-

reflective and discrete hyper-reflective foci in one- third of the patients. Macular 

edema, disruption of the eEllipsoid zone (generalised and discrete), outer retinal 

hyper-reflective foci, intra-retinal and sub-retinal fluid were features of the retinal 

assessmentobserved. 

Conclusions: The index study reports qualitative OCT-derived parameters as 

possible tools in monitoring disease progression in uveitis.  
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INTRODUCTION 

Uveitis often presents as a diagnostic and therapeutic challenge and can 

present with sight-threatening manifestations [1]. Although anterior uveitis is more 

common, posterior and panuveitis that can occurthat occurs in 10-15% patients, may 

be associated with a higher visual morbidity [2-4]. There are limited objective 

measures available to assess and monitor the posterior segment involvement in 

uveitis making the diagnosis and management a challenging task.  

The imaging modalities currently used employed in the diagnosis and follow-

up of uveitis include fluorescein angiography (FFA) and indocyanine green 

angiography (ICGA) [5], optical coherence tomography (OCT) [6], wide- field retinal 

imaging [7], and fundus autofluorescence [8], among others. Angiography can 

suggest help in the assessment of disease activity. Angiographic, and the leakage 

and staining identified in this test are useful in monitoring the disease changes that 

occur at the subclinical level or ultrastructural levels. However, such changes may 

not be always visibledetectable. This represents an inherent limitation of the 

technique of angiography, apart from its invasive nature.  

With the advent of OCT and autofluorescence imaging, more in-depth 

analysis of the vitreous, retina, and choroid is possible non-invasively [9]. OCT can 

provide real-time optical histological cross-sections of the retina, retinal pigment 

epithelium (RPE) and the choroid. When compared to FFA, OCT was found to have 

89% sensitivity for diagnosing CME [10]. OCT is also very useful in studying the 

vitreoretinal interface and identifying vitreo-foveal traction in uveitic eyes [11]. In 

patients with Vogt–Koyanagi–Harada (VKH) disease and sympathetic ophthalmia, 

OCT is very useful in monitoring serous retinal detachments. During the early stage 



of VKH disease, the RPE may be elevated because of underlying choroidal 

granulomas, thus producing choroidal striations [12]. 

It is difficult to visualise the choroid and this is the fundamental reason for our 

limited understanding of the pathological changes that occur in posterior uveitis or 

panuveitis. Enhanced depth imaging (EDI) OCT provides detailed objective in vivo 

visualization of the choroid and can be used to characterize uveitic entities involving 

the posterior segment posterior segment inflammatory disorders, monitor the 

disease activity, and evaluate the efficacy of treatment. For instance, the presence of 

suprachoroidal fluid on EDI- OCT appears to correlate with the subjective complaints 

of photopsias in patients with Birdshot retinochoroidopathy chorioretinopathy [13]. 

Similarly, thinning of the sub-foveal choroidal tissue has been observed in patients 

with Behçet’s Disease [14]. 

The primary objective of this pilot study was to assess the morphological 

changes on EDI-OCT in the retina and choroid as a possible surrogate marker of 

disease activity and as a monitoring tool in patients with varying forms of posterior or 

panuveitis.   

  
MATERIALS AND METHODS: 

A retrospective analysis of EDI-OCT images and clinical data of all the 

patients with posterior uveitis and panuveitis who had follow-up EDI- OCT scans was 

performed. The study was approved by the Hospital ethics committee (ROAD 

14/002), and complied with the tenets set forth in the declaration of Helsinki.  

The inclusion criteria are enlisted provided in Table 1. We The study included 

all the patients who received a clinical diagnosis of idiopathic posterior uveitis or 



panuveitis for the first time (incident cases), and who had been followed 

withmonitored using EDI-OCT since the first visit for a follow-up period of at least 6 

months. The named uveitic entities likeSpecific uveitic entities such as sarcoidosis, 

Vogt Koyanagi Harada (VKH) disease and posterior scleritis, among others, were not 

included in this heterogenousheterogeneous study group of patients with idiopathic 

posterior uveitis or panuveitis. The following information was retrieved from the 

clinical records: demographics, ophthalmic examination with best- corrected visual 

acuity (BCVA) in LogMAR (logarithm of the minimum angle of resolution) units at 

baseline and follow- up visits, clinician’s assessment of disease activity, 

morphological and etiological diagnosis, systemic and local therapy, duration of 

treatment, baseline and follow- up EDI-OCT scans, and any other ancillary 

investigations. All the patients had tailored laboratory investigations, including tests 

for syphilis and tuberculosis. Based on the results of the laboratory tests (syphilis, 

tuberculosis, polymerase chain reaction (PCR) in selected cases), imaging (chest X-

ray, ocular imaging) and notes from the uveitis specialist, we recorded the cases as 

idiopathicthe diagnosis of idiopathic disease was established. Patients with 

significant media haze precluding good quality scans (image quality worse than 25 

dB) and those who did not had have follow- up EDI-OCT scans were excluded from 

the study. 

Image acquisition: OCT images were obtained using Spectralis OCT (Spectralis; 

Heidelberg Engineering GmbH; Heidelberg, Germany). All the images were obtained 

using the EDI protocols first described by Spaide et al [9]. In brief, the OCT device 

was positioned in close proximity to the patient’s eye in order to acquire an inverted 

image, with 7 equally-spaced OCT B-scan sections obtained in a 20° x 15° horizontal 

raster pattern. Each image was obtained after averaging 100 scans and using the 



eye tracking system in order to maximize the signal-to-noise (SNR) ratio. No image 

manipulation prior to image acquisition was done.  

Qualitative features were assessed on all the EDI- OCT scans at baseline and at six- 

month follow- up for number ofvarious abnormal retinal and choroidal morphological 

parameters characterising posterior uveitis by one trained author (RA). A standard 

form, similar to the one used in our previous study, was used to grade each image 

set as (‘visible’, ‘questionable’, ‘not visible’, or ‘cannot grade’) [15]. 

 
RESULTS: 
 

19 eyes from (19 patients) with idiopathic posterior or panuveitis were included as 

study eyes. with 19Nineteen fellow eyes of these patients served asas the control 

group. The mean age was 51.2 years (range: 29 to 76) with 10 (52.63%) males. The 

mean BCVA at presentation was 0.28 LogMAR (range: -0.08 to 1.78, Snellen 

equivalent 20/40). All patients were either emmetropic (n=16 (84.21%)) or had less 

than 3D (Diopters) (n=3) (15%) of myopia. Epiretinal membrane was observed in 3 

patients (15%), and cystoid macular edema in 4 (20%). BCVA in these eyes was 

significantly worse compared to the other eyes (p=0.006). No significant correlations 

were observed between any of the other morphometric features of the retina/ choroid 

on EDI- OCT scans and LogMAR BCVA or disease activity (vitreous cellularity) 

(p=0.15). 

Qualitative changes: Qualitative changes were describedobserved using EDI- OCT 

images are described in Table 2. The characteristics observed on EDI-OCT were 

retinal (epiretinal membrane, generalized thinning or loss of architecture, focal 

disruption of inner segment (IS)/ outer segment (OS) junction or Ellipsoid zone, 



discrete outer retinal hyperreflective foci, generalized loss of Ellipsoid zone, 

intraretinal cystoid spaces, subretinal fluid, cystoid macular edema (CME)) and 

choroidal (thinning or absence of Sattler’s layer, generalized thinning, discrete 

hyper-reflective foci, focal hypo-reflective spots, suprachoroidal hypo-reflective 

space, generalized thickness). None of these characteristic features were observed 

in the apparently fellow normal eyes. CME was a frequent finding in patients with 

posterior uveitis and panuveitis (Figure 1). The fluid can be subretinal as in( Figure 

2A and B) or intra-retinal as in (Figure 3). Other retinal changes noted included 

discrete outer retinal hyper-reflective foci (Figure 4) and loss of Ellipsoid zone, -

which can be generalised (Figure 5) or discrete (Figure 6). Epiretinal membrane 

was also seen as a sequelae as in (Figure 7)   5.  

The choroid can be grossly thickened in posterior/panuveitis as in (Figure 8) or can 

show generalised thinning as in (Figure 9A and B). Other choroidal features 

observed noted include were focal choroidal hypo-reflective spots (Figure 9) and 

discrete hyper-reflective spots (Figure 10). The follow- up features on EDI- OCT 

scans were recorded at six-month follow- up are elucidated in (Table 2). 

DISCUSSION: 

In the exploratory index study, we investigated qualitative changes in the retina and 

choroid in patients with various forms of posterior or panuveitis using custom OCT 

scanning protocols to allow enhanced structural characterization of the retina and 

choroid. With significant advances in technology, we are now able to obtain 

tomographic images of the retina and the choroid in vivo. OCT is able to resolve 

three highly reflecting layers, believed to correspond to the vitreous/retina, 

inner/outer photoreceptor segments, and RPE/choriocapillaris interfaces [16]. Our 



understanding of vitreo-retinal interface, retinal architecture and choroidal 

morphology and its dynamics in different disease processes is evolving with the 

increasing amount of literature.  

We assessed the structural changes in the choroid and retina based on the algorithm 

used by Keane et al [15] in patients with extramacular EDI- OCT scans. The authors 

have described the structural changes in the retina and choroid using extramacular 

EDI- OCT scans in patients with Birdshot retinochoroidopathy. Mahendradas et al 

have published qualitative features in uveitis using combined- depth imaging. Their 

study demonstrated structures seen in the conventional, EDI and CDI techniques in 

the posterior segment pathologies of various uveitics entities [17]. 

 

ICGA remains the gold standard investigation for imaging choroidal pathology and 

vascularity. However, due to its invasive nature, it is less preferred by uveitis 

specialists for imaging the posterior uveitis as a follow-up tool [18]. ICGA 

demonstrates hypofluorescent lesions in all types of posterior uveitis. and Sspecific 

features on ICGA angiography signs have been demonstrated described in different 

patterns of uveitis. However, there is no cross- sectional analysis of those ICGA 

angiography images, and the mechanism and quantification for of these 

hypofluorescentce lesions is still under investigation [19]. OCT has been universally 

adopted by ophthalmologists as an essential tool in management and follow- up of 

uveitis [20-24]. Various attempts have been made to look atdescribe the detailed 

retinal, vitreoretinal and choroidal features using the advancements in this non-

invasive modality [6,15,25,17]. The technology of EDI- OCT scan has revolutionised 

the method of assessment of choroidal characteristics in patients with retinal 

diseases and uveitis [9,21,26-31]. Imaging the choroid using OCT was challenging a 



few years ago due to the attenuation of light signals by retinal pigment epithelium 

(RPE). Repositioning the OCT closer to the eye results in formation of an inverted 

mirror image with the choroid moving closer to the zero delay line replacing vitreous 

and giving a very high resolution image of the choroid on EDI- OCT scans [9]. During 

acquisition of OCT scans, the objects nearer the zero delay are imaged at the top of 

the screen and deeper objects are imaged further down on the screen. Images 

placed near the top of the display have greater detail than those lower in the display. 

Thus, it is imperative to remember that EDI-OCT has certain inherent limitations in 

imaging the inner retinal layers compared to the non-EDI mode. Changes towards 

the vitreous side, such as vitreoretinal interface abnormalities (ERM, vitreomacular 

tractions), vitreous inflammation, posterior vitreous pockets, and cystoid macular 

edema may be better imaged using the conventional non-EDI mode compared to the 

EDI-OCT.  

 

Three patterns of macular edema are described in uveitis, namely focal, diffuse or 

cystoid [32]. The earlier the detection and treatment of macular oedema, the more 

favourable the visual prognosis is for the patient as visual acuity improvement is 

more commonly seen in patients with macular oedema of less than 6 months’ 

duration [6]. 

Morphologically, two types of vitreous traction can develop in VMT:; an incomplete 

V‐shaped posterior vitreous detachment that leads to foveal retinal detachment, the 

surgical outcome of which is favourable, and partial posterior vitreous detachment 

temporal to the fovea in which prominent CME develops and which may result in a 

macular hole or macular atrophy postoperatively [33]. 



Epiretinal membrane is a common complication of uveitis that is associated with 

patient age, intermediate uveitis, posterior uveitis, panuveitis, male sex, and previous 

cataract surgery. In uveitis, OCT is more sensitive than fundus photography for 

identification of epiretinal membranes [34]. 

In the current study, we were able to demonstrate the focal and generalised loss of 

Ellipsoid zone in the retina in addition to the other known structural changes in 

posterior uveitis. We were also able to demonstrate the thinning of Sattler layer and 

generalised thinning of choroid in this heterogeneous group of posterior uveitis. 

Discrete hyper-reflective foci, focal hypo-reflective spots wereas seen in 1/3rd of the 

patients both at baseline and follow- up. One quarter of the patients demonstrated 

generalised thickened choroid. There was no significant correlation of these 

characteristic features with disease activity and visual acuity. 

Limitations of the study: The study was inherently limited due to its retrospective 

nature, and the small sample size.   The EDI- OCT images of posterior uveitis were 

obtained at different baseline levels and it was not essentially at the stage where 

there was no treatment instituted in the patients. A good correlation of these features 

with visual acuity and disease activity could not be established due to limited number 

of eyes. Inter-rater agreement and inter-session agreement was not performed in 

this series to validate the results. 

Conclusion: EDI-OCT is a useful tool in the further management of patients with 

posterior uveitis. The study highlights various qualitative parameters as the possible 

tooluseful in monitoring the disease progression in posterior uveitis and can be 

explored further using a well- designed prospective study. Ophthalmologists should 



be aware of the variety of retinal as well as choroidal morphological characteristics 

that can present on OCT in posterior uveitis.  
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Figure Legends 

Figure 1: Optical Coherence Tomography (OCT) of a patient with active posterior 

uveitis shows presence of uveitic macular edema with cystoid spaces. No specific 

diagnosis was made in this case with macular edema. 

Figure 2: (A) Optical Coherence tomography (OCT) scan of a patient with idiopathic 

posterior uveitis shows characteristic pockets of subretinal fluid. (B) OCT scan of 

another patient with idiopathic posterior uveitis demonstrates presence of outer 

retinal undulations and pockets of subretinal fluid.  

Figure 3: Macular optical coherence tomography (OCT) scan of a patient with 

idiopathic panuveitis shows presence of intraretinal cystoid spaces.  

Figure 4: Optical Coherence Tomography (OCT) of a patient with idiopathic 

panuveitis shows presence of discrete hyper-reflective foci in the outer retinal layers. 

Figure 5: Raster scan of optical coherence tomography through a lesion of 

idiopathic posterior uveitis shows generalized loss of photoreceptor inner 

segment/outer segment junction (IS-OS junction) or Ellipsoid zone.  

Figure 6 A-B: Optical Coherence tomography scan of a patient with idiopathic 

posterior uveitis shows presence of a choroiditis lesion associated with focal 

disruption of photoreceptor inner segment/outer segment junction (IS-OS junction) or 

Ellipsoid zone (A). Another raster scan demonstrates presence of an extramacular 

lesion associated with disruption of IS-OS junction or Ellipsoid zone (B).  

Figure 7: Optical Coherence Tomography (OCT) demonstrates presence of a 

distinct hyper-reflective band in the inner retina suggestive of a thick epiretinal 

membrane.  



Figure 8: Optical Coherence tomography (OCT) scan of a patient with active 

idiopathic panuveitis demonstrates generalized thickening of the choroid.  

Figure 9 A-B: Optical Coherence tomography scan of a patient with idiopathic  

posterior uveitis demonstrates various morphological features identified in the 

choroidal layers. (A) There is presence of generalized choroidal thinning. 

Suprachoroidal space can be seen clearly beneath the large choroidal vessels. In 

addition, there is presence of focal hyporeflective spots in the choroid. (B) Another 

raster scan demonstrates presence of suprachoroidal space, generalized choroidal 

thinning and hyporeflective spots in the choroid.  

Figure 10: Enhanced-depth imaging optical coherence tomography of a patient with 

idiopathic posterior uveitis demonstrates presence of discrete foci of hyper-reflective 

spots in the choroid.  

 

  



Table 1: Inclusion Criteria 

 

Criteria 

 

Age >18years 

Newly diagnosed Unilateral Posterior Uveitis or Panuveitis 

No other co-existing retinal pathology like Diabetic Retinopathy, AMD, Vein Occlusion 

Fellow eye with Normal Fundus Examination 

Baseline and Follow-up on EDI-OCT available 

Image quality good 

Patient co-operative for slit lamp assessment and OCT examination 

Exclusion of posterior scleritis, uveal reactive lymphoid hyperplasia or lymphoma.  

 

 

 

 

  



Table 2: Qualitative changes on the Spectralis OCT in heterogeneous posterior 
or panuveitis:- 
 

 

                           Participants, No (%) 
                         Baseline  Follow up 

                                                      Retinal Morphologic Parameter 

Epiretinal membrane 3(15%) 3(15%) 
Generalised thinning/ loss of architecture 2(10%) 4(20%) 
Focal disruption of IS/OS junction or Ellipsoid 
zone 

6(30%) 7(35%) 

Discrete outer retinal hyperreflective foci 8(40%) 8(40%) 
Generalised loss of IS/OS junction or Ellipsoid 
zone 

2(10%) 2(10%) 

Intraretinal cystoid spaces 4(20%) 4(20%) 
Subretinal fluid 0(0%) 0(0%) 
CMO 4(20%) 4(20%) 
                                                   Choroidal Morphologic Parameter 

Thinning/ absence of Sattler Layer 2(10%) 3(15%) 
Generalised thinning 3(15%) 4(20%) 
Discrete hyperreflective foci 7(35%) 7(35%) 
Focal hyporeflective spots 6(30%) 6(30%) 
Suprachoroidal hyporeflective space 3 (15%) 2 (10%) 
Generalised thickness 5(25%) 4(20%) 

 

Fellow eyes (control group): None of the retinal or choroidal changes on EDI OCT scans as 

described above were observed in the fellow eyes. 
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