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Abstract: Eales disease is an idiopathic inflammatory retinal vasculopathy that predominantly affects young adults and is associated with significant 
visual morbidity. Objective: To compare FFA, OCT, and OCTA features of macular changes in patients with Eales disease and to assess the relative 

contribution of each modality in detecting vision-threatening macular pathology. Methods: This descriptive, cross-sectional study was conducted at 

Alshifa Eye Trust Hospital, Rawalpindi, from September 2024 to February 2025. A total of 42 patients diagnosed with Eales disease were enrolled 

using non-probability consecutive sampling. All patients underwent comprehensive ophthalmic examination and macular evaluation using FFA, OCT, 
and OCTA. Macular leakage, ischemia, and capillary non-perfusion were assessed on FFA; structural macular abnormalities were evaluated on OCT; 

and microvascular alterations, including foveal avascular zone (FAZ) changes and capillary plexus dropout, were analyzed on OCTA. Results: The 

mean age of patients was 31.8 ± 7.4 years, with a marked male predominance (81.0%). Macular leakage was detected on FFA in 58.6% of eyes, while 

macular ischemia was present in 36.2%. OCT demonstrated cystoid macular edema in 44.8% of eyes with a mean central subfield thickness of 382 ± 
64 µm. OCTA revealed FAZ abnormalities in 74.1% of eyes, with deep capillary plexus dropout observed in 56.9% of eyes. Conclusion: Macular 

involvement is common in Eales disease and is best characterized using a multimodal imaging approach. While FFA and OCT remain essential for 

evaluating vascular leakage and structural changes, OCTA provides superior detection of macular ischemia and microvascular compromise, which 

are strongly associated with visual impairment. 
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Introduction 

Eales' disease is an idiopathic inflammatory occlusive vasculopathy that 
primarily affects the peripheral retinal veins of young adults, with a higher 

prevalence reported from the Indian subcontinent and other tuberculosis-

endemic regions (1). The typical progression of the disease starts with 

periphlebitis. It progresses through several stages: areas of non-perfusion 
at the level of the capillaries, ischaemia of the retina, and finally 

neovascularisation with complications such as haemorrhages in the 

vitreous body and traction retinal detachment (TD) (2). Although 

traditionally the involvement of the peripheral retina was consistent, 
evidence of macular involvement is increasing and is particularly 

significant in determining patients' visual potential (3). The macular 

changes in Eales disease are crucial because even small changes in the 

structure or perfusion of the macula can lead to a significant loss of vision. 
Changes observed in Eales disease can be macular oedema (cystoid), 

ischaemia of the macula, membranes (epiretinal) of the retina, traction of 

the vitreous body (vitreomacular), and neovascularisation of secondary 

type (4). The assessment of the macula and retina involvement in Eales 
disease has been, up to now, mainly dependent on fundus fluorescein 

angiography (FFA), which, even though it is the standard technique for 

the assessment of retinal leakage of the dye, in the absence of capillaries, 

and the presence of neovascularisation, has a far from standard (5). 
However, it is time-consuming and can have dye-related effects. It lacks 

and provides poor information on retinal microvasculature and the depth 

of their structure. High-resolution cross-sectional imaging of retinal 

layers has changed the assessment of macular structure using optical 
coherence tomography (OCT). In Eales disease, objective assessment and 

quantification of macular oedema, subretinal fluid, thinning of the inner 

retina, and vitreoretinal interface abnormalities, which may be unnoticed 
during the fundus exam, are possible using OCT (6). Visual acuity and 

the severity of the condition have been associated with raised structural 

OCT findings, making it an essential technology for tracking macular 

complications and the effectiveness of treatments (7). To the contrary, the 
assessment of microvascular integrity and retinal perfusion is not done by 

OCT. The development of optical coherence tomography angiography 

(OCTA) has enhanced the assessment of the retinal blood vessels by 

giving the prospect to view the depth-resolved, and the retinal and 
choroidal microvasculature without the use of intravenous contrast for 

dye injection (8). The assessment of the split between the superficial and 

deep capillary plexuses, the morphology of the foveal avascular zone 

(FAZ), and the quantification of capillary loss, which is essential in Eales 
disease, are among the roles of OCT (9). Macular ischaemia and the 

microvascular changes arising from ischaemia and the deep capillary 

plexus, which may be undetected or poorly visualised on conventional 

FFA, may be detected by emerging studies and evaluated better with 
OCTA. The FFA, OCT, and OCTA each fulfil different but 

complementary roles; however, there is still very little data comparing 

their relative usefulness in identifying macular changes in Eales disease. 

Systematically evaluating the various imaging modalities is essential for 
understanding the range of macular involvement, thereby refining 

diagnostic approaches and management strategies in clinical practice 

(10).  

To compare FFA, OCT, and OCTA features of macular changes in 
patients with Eales disease and to assess the relative contribution of each 

modality in detecting vision-threatening macular pathology. 
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Methodology  

This was a descriptive, cross-sectional study conducted at the Alshifa Eye 

Trust Hospital from September 2024 to February 2025, including 42 

patients diagnosed with Eales disease.  

Patients aged 18 years and above. Clinically diagnosed cases of Eales 
disease. Patients who underwent complete macular imaging with fundus 

fluorescein angiography, optical coherence tomography, and optical 

coherence tomography angiography. Patients are willing to provide 

informed consent 
Presence of other retinal or macular pathologies such as diabetic 

retinopathy, retinal vein occlusion, age-related macular degeneration, or 

high myopia. History of intraocular surgery, macular laser treatment, or 

intravitreal therapy affecting macular structure. Media opacities preclude 
the acquisition of high-quality retinal images— Uveitis due to causes 

other than Eales disease. 

Data were collected using a structured proforma. Demographics captured 

included age and sex, along with clinical parameters: laterality, best-

corrected visual acuity, and disease stage. The study participants 

underwent fundus fluorescein angiography (FFA) to assess for macular 

leakage and non-perfusion, anomalies in the foveal avascular zone (FAZ), 

and/or neovascularity. Structural macular changes, including cystoid 
macular oedema, subretinal fluid, epiretinal membrane, vitreomacular 

traction, and retinal thinning, were assessed using optical coherence 

tomography (OCT). Macular microvascular changes were evaluated with 

optical coherence tomography angiography (OCT-A) by determining the 
integrity of the superficial and deep capillary plexus, morphology of the 

foveal avascular zone, and microvascular non-perfusion. Imaging 

findings were recorded and processed for each affected eye individually. 

Data were analyzed using SPSS version 24.0. Quantitative variables such 
as age and visual acuity were expressed as mean ± standard deviation or 

median with range, as appropriate. Categorical variables, including 

macular findings on fundus fluorescein angiography, optical coherence 

tomography, and optical coherence tomography angiography, were 
presented as frequencies and percentages. Descriptive statistics were used 

to compare the detection patterns of macular changes across the three 

imaging modalities. A p-value of ≤ 0.05 was considered statistically 

significant where applicable. 

Results 

The study included 42 patients with Eales disease, with a mean age of 

31.8 ± 7.4 years (range 19–48), showing a clear male predominance 

(81.0%). Unilateral involvement was more frequent (61.9%) than bilateral 

disease (38.1%). The mean duration of symptoms was 9.6 ± 4.2 months, 

longer in patients with bilateral involvement (10.9 ± 4.4 months) than in 
unilateral cases (8.8 ± 3.9 months). Overall mean best-corrected visual 

acuity was 0.48 ± 0.26 logMAR, with poorer vision noted in bilateral 

disease (0.58 ± 0.31) compared to unilateral disease (0.42 ± 0.21). Most 

patients were in the ischemic stage (42.9%), followed by the 
inflammatory (33.3%) and proliferative (23.8%) stages. 

Fundus fluorescein angiography analysis of 58 eyes demonstrated 

macular leakage in 34 eyes (58.6%), with 24.1% showing mild, 20.7% 

moderate, and 13.8% severe leakage. Perifoveal capillary leakage was 

observed in exactly half of the eyes (50.0%), while macular ischemia was 

identified in 36.2% of eyes, predominantly of mild to moderate severity. 

FAZ enlargement was noted in 32.8% of eyes, mostly mild to moderate, 

whereas macular capillary non-perfusion was present in 39.7% of eyes, 
indicating substantial macular ischemic involvement detectable on 

angiography. 

Optical coherence tomography revealed cystoid macular edema in 44.8% 

of eyes, with a mean central subfield thickness of 382 ± 64 µm, reflecting 
significant structural involvement. Subretinal fluid was present in 24.1% 

of eyes with a mean height of 98 ± 22 µm. Epiretinal membrane and 

vitreomacular traction were less frequent, affecting 19.0% and 13.8% of 

eyes, respectively. Inner retinal thinning was observed in 29.3% of eyes, 
with a mean thickness of 214 ± 28 µm. In comparison, disorganization of 

the retinal inner layers was present in 25.9% of eyes, with an average 

length of 426 ± 91 µm, highlighting ischemia-related structural damage. 

Optical coherence tomography angiography demonstrated FAZ 
abnormalities in 74.1% of eyes, with enlargement seen in 41.4% and 

irregular morphology in 32.8%, and a mean FAZ area of 0.43 ± 0.12 mm². 

Superficial capillary plexus dropout was identified in 46.6% of eyes, 

while deep capillary plexus involvement was more frequent, affecting 
56.9% of eyes. Mean vessel density was reduced in both plexuses, 

measuring 41.6 ± 5.8% in the superficial layer and 38.1 ± 6.4% in the 

deep layer. Flow voids were present in 53.4% of eyes with a mean area of 

0.31 ± 0.09 mm², indicating prominent microvascular compromise at the 
macular level. 

Cross-modality analysis showed that eyes with macular edema on OCT 

(44.8%) had a mean visual acuity of 0.62 ± 0.28 logMAR, with 69.2% 

having visual acuity worse than 0.5 logMAR. Macular ischemia detected 
on FFA was associated with poorer vision, with a mean logMAR of 0.71 

± 0.31, and 81.0% of eyes demonstrated visual acuity worse than 0.5. FAZ 

enlargement and deep capillary plexus dropout on OCTA showed the 

strongest association with visual impairment, with mean logMAR values 
of 0.68 ± 0.29 and 0.74 ± 0.34, respectively.

Table 1: Demographic and Clinical Characteristics of Patients With Eales Disease (n = 42) 

Variable Category Total (n = 42) Unilateral (n = 26) Bilateral (n = 16) 

Age (years) Mean ± SD 31.8 ± 7.4 30.9 ± 6.8 33.2 ± 8.1 

Range 19–48 19–44 22–48 

Gender Male 34 (81.0) 22 (84.6) 12 (75.0) 

Female 8 (19.0) 4 (15.4) 4 (25.0) 

Duration of symptoms (months) Mean ± SD 9.6 ± 4.2 8.8 ± 3.9 10.9 ± 4.4 

BCVA (logMAR) Mean ± SD 0.48 ± 0.26 0.42 ± 0.21 0.58 ± 0.31 

Disease stage Inflammatory 14 (33.3) 10 (38.5) 4 (25.0) 

Ischemic 18 (42.9) 11 (42.3) 7 (43.8) 

Proliferative 10 (23.8) 5 (19.2) 5 (31.2) 

Table 2: Detailed Fundus Fluorescein Angiography (FFA) Macular Findings (Eyes = 58) 

FFA Feature Absent n (%) Mild n (%) Moderate n (%) Severe n (%) Total Affected n (%) 

Macular leakage 24 (41.4) 14 (24.1) 12 (20.7) 8 (13.8) 34 (58.6) 

Perifoveal capillary leakage 29 (50.0) 13 (22.4) 10 (17.2) 6 (10.3) 29 (50.0) 

Macular ischemia 37 (63.8) 9 (15.5) 8 (13.8) 4 (6.9) 21 (36.2) 
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FAZ enlargement 39 (67.2) 11 (19.0) 8 (13.8) 0 (0.0) 19 (32.8) 

Macular capillary non-perfusion 35 (60.3) 12 (20.7) 7 (12.1) 4 (6.9) 23 (39.7) 

Table 3: Optical Coherence Tomography (OCT) Structural Macular Features (Eyes = 58) 

OCT Parameter Absent n (%) Mild n (%) Moderate n (%) Severe n (%) Quantitative Value 

Cystoid macular edema 32 (55.2) 11 (19.0) 9 (15.5) 6 (10.3) CST 382 ± 64 µm 

Subretinal fluid 44 (75.9) 8 (13.8) 6 (10.3) 0 (0.0) Height 98 ± 22 µm 

Epiretinal membrane 47 (81.0) 7 (12.1) 4 (6.9) 0 (0.0) — 

Vitreomacular traction 50 (86.2) 5 (8.6) 3 (5.2) 0 (0.0) — 

Inner retinal thinning 41 (70.7) 9 (15.5) 8 (13.8) 0 (0.0) 214 ± 28 µm 

DRIL 43 (74.1) 8 (13.8) 7 (12.1) 0 (0.0) Length 426 ± 91 µm 

Table 4: Optical Coherence Tomography Angiography (OCTA) Macular Microvascular Findings (Eyes = 58) 

OCTA Parameter Normal n (%) Mild n (%) Moderate n (%) Severe n (%) Mean ± SD 

FAZ morphology 15 (25.9) 19 (32.8) 24 (41.4) 0 (0.0) FAZ area 0.43 ± 0.12 mm² 

SCP capillary dropout 31 (53.4) 15 (25.9) 9 (15.5) 3 (5.2) SCP VD 41.6 ± 5.8 % 

DCP capillary dropout 25 (43.1) 14 (24.1) 12 (20.7) 7 (12.1) DCP VD 38.1 ± 6.4 % 

Flow voids 27 (46.6) 16 (27.6) 10 (17.2) 5 (8.6) Area 0.31 ± 0.09 mm² 

Perifoveal rarefaction 30 (51.7) 12 (20.7) 10 (17.2) 6 (10.3) — 

Table 5: Cross-Modality Correlation of Macular Findings with Visual Acuity (Eyes = 58) 

Macular Feature Imaging Modality Eyes Affected n (%) Mean BCVA (logMAR) BCVA >0.5 n (%) 

Macular edema OCT 26 (44.8) 0.62 ± 0.28 18 (69.2) 

Macular leakage FFA 34 (58.6) 0.56 ± 0.24 21 (61.8) 

Macular ischemia FFA 21 (36.2) 0.71 ± 0.31 17 (81.0) 

FAZ enlargement OCTA 24 (41.4) 0.68 ± 0.29 19 (79.2) 

DCP dropout OCTA 33 (56.9) 0.74 ± 0.34 26 (78.8) 

ERM / VMT OCT 19 (32.8) 0.59 ± 0.26 12 (63.2) 

Discussion 

This case series highlights the spectrum of macular involvement in Eales 

disease using multimodal imaging and demonstrates that macular 

pathology is both common and clinically significant in this condition. The 
demographic details of the cohort, the mean age of 31.8 ± 7.4 years, and 

notable male dominance, are consistent with the classical epidemiological 

description of male predominance in Eales disease as described in the 

literature. The increased unilateral involvement and predominance of 
ischaemic disease support the notion that many patients present after the 

disease has progressed beyond the initial inflammatory phase, often when 

inflammatory symptoms become more visually pronounced, as described 

in the literature (11). Fundus fluorescein angiography showed 58.6% of 
eyes with macular leakage and 36.2% with macular ischaemia, more 

prevalent and significant than described in the literature for involvement 

of the macular vasculature. The finding of macular capillaries with non-

perfusion in almost 40% of the eyes and leakage around the fovea in 50% 
of the eyes reinforces the idea of active vascular inflammatory changes 

and ischaemia. A number of studies have reported similar occurrences of 

macular ischaemic changes and leakage, and FFA-based imaging 

identified macular involvement associated with advanced stages of the 
disease and poor vision (12). FFA, however, seems to have 

underestimated the more advanced stages of macular ischaemia, as 

described in more recent modalities. 

Assessment using OCT showed cystoid macular oedema in 44.8% of 
eyes, with a mean central subfield thickness of 382 ± 64 µm, indicating 

clinically significant oedema that may affect vision. Subretinal fluid, 

thinning of the inner retina, and disorganization of the inner retinal layers 

are also frequent, showing that the macula has been chronically affected 
by ischaemia and inflammation. This has also been observed in prior 

studies, where macular oedema was one of the most common causes of 

vision loss in Eales disease, and in OCT findings, where there was a 
strong association between increased retinal thickness and inner retinal 

disruption and decreased visual acuity. The lower occurrence of epiretinal 

membranes and vitreomacular traction in this group may indicate that, in 

most patients, a more dominant role is played by Eales disease-related 

vascular and ischaemic processes rather than vitreoretinal interface 

disorders (13). 
OCTA deepened the understanding of microvascular compromise at the 

macular level, showing that in 74.1% of the eyes, there were abnormalities 

of the FAZ, and deep capillary plexus dropout in 56.9%, which occurred 

more frequently than in the superficial plexus. Substantial macular 
ischaemia, especially at the level of the deep capillaries, was indicated by 

the mean FAZ value of 0.43 ± 0.12 mm² and by the lower vessel density 

values in both plexuses. Prior studies have shown that, compared with 

FFA, OCTA has greater sensitivity for detecting macular ischaemia, 
particularly in the deep capillary plexus. Moreover, these changes often 

precede or exceed those detectable by FFA (14). The current study's high 

prevalence of flow voids and perifoveal rarefaction also corroborates 

OCTA's capacity to document additional ischaemic changes not visible 
with dye-based angiography. When compared with other modalities, the 

ischaemia-related changes, particularly enlargement of the FAZ and deep 

capillary plexus dropout on OCTA, were most strongly correlated with 

vision loss. The lowest mean visual acuity was found in eyes with deep 
capillary plexus dropout, which was 0.74 ± 0.34 logMAR, and almost 

79% of the eyes had visual acuity worse than 0.5 logMAR. The previously 

mentioned research strengthens the theory that microvascular 

compromise, rather than oedema alone, is a critical factor in visual 
prognosis in Eales disease. According to the cited study (15), similar 

correlations can be drawn between Eales disease's ischaemic parameters 

and diminished visual acuity. Though Eales' disease's vision-reducing 

complications included macular oedema and leakage, the researchers 
ranked their adverse effects as less significant than those of the ischaemic 

changes. The research suggests that Eales' disease demonstrates the 

complementarity of FFA, OCT, and OCTA in understanding its macular 
involvement. Eales’ disease macular oedema and active vasculitis 

contribute to leakage; however, FFA is the only modality that measures 

microvascular damage, and OCTA supersedes the other modalities in 
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identifying microvascular damage and macular ischaemia. As in other 

research, the OCTA was once again valuable in identifying threatening 
macular ischaemia that could be detrimental to vision, providing data for 

prognosis and management changes. 

Conclusion 

It is concluded that macular involvement is a common and clinically 
significant feature of Eales disease and contributes substantially to visual 

impairment. Multimodal imaging revealed that fundus fluorescein 

angiography effectively identifies macular leakage and active vascular 

changes, and optical coherence tomography accurately detects and 
quantifies structural macular abnormalities such as macular edema and 

inner retinal damage. In contrast, optical coherence tomography 

angiography demonstrates superior sensitivity for detecting macular 

ischemia, particularly in the deep capillary plexus.  
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