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LETTER TO THE EDITOR

Optical coherence tomography 
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To the editor
Herein we report a case which highlights the optical 
coherence tomography angiography (OCTA) and multi-
modal retinal imaging features of macular epiretinal neo-
vascularization (ERN) in Eales disease.

Introduction
Eales disease (presumed tuberculous retinal vasculitis) is 
characterized by retinal vasculitis, vascular occlusions, 
peripheral retinal neovascularization, with or without 
optic nerve head neovascularization, and recurrent epi-
sodes of vitreous hemorrhage [1]. The condition is asso-
ciated with mycobacterium tuberculosis, but its diagnosis 
requires excluding other causes of retinal neovasculari-
zation or inflammation which share similar features [2]. 
Although Eales disease primarily affects the peripheral 
retina, posterior involvement, namely macular edema or 
epimacular membranes, is seen. Macular ERN is, how-
ever, uncommon. This report describes a case of macu-
lar ERN presenting in Eales disease in which multimodal 
retinal imaging including OCTA permitted to demon-
strate the ERN’s origin, features, and evolution following 
panretinal photocoagulation.

Case report
This report was approved by the Institutional Review 
Board (IRB). A 35-year-old man with no known systemic 
disorders presented with a four-day history of float-
ers and decreased vision in the left eye. On ophthalmic 
examination, the best-corrected Snellen visual acuity was 
20/20 in the right eye and 20/300 in the left eye. Intraoc-
ular pressure and anterior segments were normal in both 
eyes. Fundus examination of the right eye showed sclero-
sed retinal blood vessels, neovascularization of the optic 
disc (NVD) and elsewhere (NVE) with fibrovascular 
extensions towards the inferior vascular arcade, and tiny 
neovascular tufts on the macular surface (Fig.  1A).  The 
left fundus view was mostly obscured by vitreous hem-
orrhage but posterior fibrovascular proliferation and 
peripheral sclerosed vessels were detected (Fig. 1B). Fluo-
rescein angiography (FA) (Optos PLC, Dunfermline, UK) 
of the right eye showed widespread peripheral retinal 
capillary nonperfusion and leakage of dye from the NVD 
and the epimacular vascular tufts seen on funduscopy.. 
Macular Spectral-domain optical coherence tomogra-
phy (SD-OCT) (Spectralis OCT, Heidelberg Engineering, 
Inc., Heidelberg, Germany) of the right eye depicted an 
epiretinal membrane and showed the vascular tufts as 
compact epiretinal hyper-reflective lesions, breaching the 
internal limiting membrane (ILM) towards the vitreous 
(Fig. 2). OCTA of the right macula confirmed that these 
epimacular tufts represent ERN by demonstrating intrin-
sic flow signal which extended beyond the ILM towards 
the vitreous (Fig.  3E). Moreover, these macular ERNs 
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appeared to stem from the superficial retinal capillary 
plexuses (Fig. 3B).

Laboratory investigations including complete blood cell 
count, fasting blood sugar, sickle cell screen, thrombo-
philia screen, antinuclear antibody, antineutrophil cyto-
plasmic antibody serum angiotensin-converting enzyme, 
lysozyme, syphilis serology, and QuantiFERON-TB Gold 
were within normal limits. Chest radiograph was unre-
markable. Tuberculin skin test was positive (15 × 15 mm 

induration). With this constellation of findings, the diag-
nosis of Eales disease was made, and the patient was 
started on empiric anti-tubercular therapy consisting of 
isoniazid, rifampin, and pyrazinamide, to which oral cor-
ticosteroids at a dose of 1 mg/kg body weight were added 
3 days later then tapered slowly. At 2 months, anti-tuber-
cular therapy was reduced to isoniazid and rifampin for 
an additional 6 months. Concomitantly, several sessions 
of scatter argon laser photocoagulation were applied to 

Fig. 1  Fundus photograph of the right eye at presentation (A) showing peripheral perivenous sheathing, fibrous proliferation along the superior 
and inferior vascular arcades, neovascularization of the optic disc, and macular ERN. The view of the left fundus is obscured by vitreous hemorrhage 
but posterior fibrovascular proliferation and peripheral sclerosed vessels are seen (B)

Fig. 2  Colour fundus image (A) of the right eye showing multiple tiny vascular tufts on the macula (Red arrows) representing ERN. Right macular 
OCT at different cuts (B, C, D) shows the ERN as multiple hyperreflective lesions breaching the ILM and extending towards the vitreous (Red arrows)
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both eyes. In the right eye, the laser was initially applied 
to the nonperfused retinal zones guided by FA. This 
allowed regression of the NVD and NVE. However, the 
macular ERN persisted, continuing to exhibit leakage on 
FA (Fig.  4A). Following more extensive panretinal laser 
photocoagulation (PRP), fluorescein leakage from the 
ERNs halted, but some intrinsic flow signal persisted on 
OCTA suggesting incomplete regression (Figs. 4B and 5). 
Observation was elected. At 6 months, the right fundus 
appearance was stable. In the left eye, the vitreous hem-
orrhage had decreased following PRP with visual acuity 
returning to 20/25.

Discussion
Macular ERN has been described in diabetic retin-
opathy, retinal venous occlusions, macular telangiecta-
sia type 2 and retinitis pigmentosa [3–5]. However, to 
our knowledge, macular ERN has not been reported in 
Eales disease. OCTA is a valuable modality that identi-
fies the vascular structures and their location within or 
beneath the retina and/or retinal pigment epithelium [6]. 
K.Rajurkar et al. reviewed the OCTA features of common 
macular changes in Eales disease, but macular ERN was 

not observed [7]. In our case OCTA confirmed the pres-
ence of ERN and showed that the epimacular ERN arose 
from the superficial vascular plexus.

It is known that the ERN in inflammatory conditions 
may regress with control of the inflammation [8]. How-
ever, faced with significant retinal non-perfusion, retinal 
ablation is usually necessary. In our case, the large NVD 
and NVE showed adequate regression after targeted abla-
tion of the areas of retinal capillary non-perfusion. How-
ever, the macular ERNs failed to initially respond in to 
this treatment, demonstrating persistent reddish tufts on 
the macular surface with continued dye leakage on FA. 
This may suggest that macular ERN is a correlate of more 
extensive vaso-endothelial growth factor (VEGF) expres-
sion that cannot be appreciated by clinical examination 
or FA, or alternatively, that ERN arises from specific 
alterations of the macular microvascular structures that 
are not yet fully understood. Inflammation may have also 
triggered or contributed to the growth of the ERN. How-
ever, because in our case systemic anti-inflammatory 
and microbial therapy were concomitantly administered 
with retinal ablation, the exact trigger and optimal treat-
ment modality of ERN in the context of Eales disease, or 
other occlusive retinal vasculitis, remain to be identified. 
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Fig. 3  OCTA of the right macula showing the tiny epiretinal neovascular tufts extending towards the vitreous (A, B) (arrows). These ERN arise from 
the superficial retinal capillary plexuses, as seen on the superficial retinal slab then disappear when moving down to the deep retinal slab (C). The 
depth-coded view and corresponding B-scan show flow signal through the ERNs, and the signal extends above the ILM (arrows) (D, E)
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Fig. 4   Ultra-widefield late-frame FA of the right eye (A) showing scatter laser photocoagulation marks to the nonperfused retinal zones with 
regression of NVD and NVE. Note the persistence of ERNs (red arrows). Following more extensive PRP, fluorescein leakage from the ERNs halted (B). 
Corresponding OCT (D) showing shrinkage in lesions’ size as compared to (C)
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Fig. 5  OCTA at the time of initial treatment shows intrinsic flow signal through these macular ERN (A). After the last session of laser ablation, 
decreased flow signal was observed in some ERN lesions (white arrows) but flow persisted in others (red arrow) (B)
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Furthermore, the response of macular ERN to intra-
vitreal anti-VEGF agents has been reported [5]. Anti-
VEGF agents may provide further regression of the ERN. 
However, in our case, in view of the good regression of 
the major neovessels as well as the delayed, yet relative 
regression of the macular ERN and the 20/20 visual acu-
ity in the right eye, additional anti-VEGF therapy was not 
elected. Further studies should shed more light in the 
exact role, if any, of anti-VEGF therapy for macular ERN.
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Spectral domain optical coherence tomography; OCTA​: Optical coherence 
tomography angiography; ILM: Nternal limiting membrane; NVD: Neovascu‑
larization of the optic disc; NVE: Neovascularization elsewhere.

Acknowledgements
We would like to thank Mr. Fahad Ilyas for assisting with the images.

Authors’ contributions
HA and SN provided ophthalmic care to the patient and drafted the manu‑
script. NA and AA drafted the manuscript and reviewed the literature. SN 
provided critical review of the manuscript. All authors have reviewed the 
manuscript and approved the same.

Funding
Not applicable.

Availability of data and material
Not applicable.

Declarations

Ethics approval and consent to participate
This report was approved by the Institutional Review Board of King Khaled 
Eye Specialist Hospital (KKESH) and adhered to the tenets of the Declaration 
of Helsinki.

Consent for publication
Consent to publish the case report has been taken from the patient 
concerned and does not disclose the identity or infringe the privacy of the 
patient.

Competing interests
The authors declare that they have no competing interests.

Received: 17 August 2021   Accepted: 3 March 2022

References
	1.	 Das T, Pathengay A, Hussain N, Biswas J (2010) Eales’ disease: Diagnosis 

and management. Eye 24(3):472–482. https://​doi.​org/​10.​1038/​eye.​2009.​
315

	2.	 P. Gupta and J. Biswas, “Further evidence of the association of latent 
Mycobacterium tuberculosis in Eales’ disease,” Int. Ophthalmol., pp. 1–6, 
Nov. 2020, doi: https://​doi.​org/​10.​1007/​s10792-​020-​01645-5.

	3.	 Ayachit AG, Reddy LU, Joshi S, Ayachit GS (2019) Epiretinal Neovasculari‑
zation: A Novel OCT Angiography Finding in Macular Telangiectasia Type 
2. Ophthalmol. Retin. 3(6):516–522. https://​doi.​org/​10.​1016/j.​oret.​2019.​01.​
022

	4.	 S. Verma, P. Venkatesh, and V. Kumar, “Smokestack Leak from Retinal Neo‑
vascularization,” Ophthalmology Retina, vol. 5, no. 2. Elsevier Inc., p. 177, 
Feb. 01, 2021, doi: https://​doi.​org/​10.​1016/j.​oret.​2020.​10.​014.

	5.	 J. Lee, J. Han, and S. H. Byeon, “Retinitis Pigmentosa with Epiretinal 
Neovascularization at the Macula,” Ophthalmology Retina, vol. 5, no. 4. 
Elsevier Inc., p. 329, Apr. 01, 2021, doi: https://​doi.​org/​10.​1016/j.​oret.​2020.​
12.​021.

	6.	 Chalam KV, Sambhav K (2016) Optical Coherence Tomography Angiogra‑
phy in Retinal Diseases. J Ophthalmic Vis Res 11(1):84. https://​doi.​org/​10.​
4103/​2008-​322X.​180709

	7.	 Rajurkar K, Thakar M, Gupta P, Rastogi A (2020) Comparison of fundus 
fluorescein angiography, optical coherence tomography and optical 
coherence tomography angiography features of macular changes in 
Eales disease: a case series. J Ophthalmic Inflamm Infect 10:34. https://​
doi.​org/​10.​1186/​s12348-​020-​00220-4

	8.	 Zaguia F, Marchese A, Cicinelli MV, Miller VJ, Miserocchi E, Goldstein DA 
(2021) Long-term success treating inflammatory epiretinal neovasculari‑
zation with immunomodulatory therapy. Graefes Arch Clin Exp Ophthal‑
mol. https://​doi.​org/​10.​1007/​S00417-​021-​05396-6

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1038/eye.2009.315
https://doi.org/10.1038/eye.2009.315
https://doi.org/10.1007/s10792-020-01645-5
https://doi.org/10.1016/j.oret.2019.01.022
https://doi.org/10.1016/j.oret.2019.01.022
https://doi.org/10.1016/j.oret.2020.10.014
https://doi.org/10.1016/j.oret.2020.12.021
https://doi.org/10.1016/j.oret.2020.12.021
https://doi.org/10.4103/2008-322X.180709
https://doi.org/10.4103/2008-322X.180709
https://doi.org/10.1186/s12348-020-00220-4
https://doi.org/10.1186/s12348-020-00220-4
https://doi.org/10.1007/S00417-021-05396-6

	Optical coherence tomography angiography features of macular epiretinal neovascularization in Eales’ disease: a case report
	To the editor
	Introduction
	Case report
	Discussion
	Acknowledgements
	References


