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INTRODUCTION

Retinal vasculitis is defined as the inflammation of the retinal vessel wall, which may involve the 
veins (periphlebitis), arteries (periarteritis), capillaries (capillaritis), or a combination of these. It 
is an uncommon sight-threatening retinal vascular inflammatory disorder resulting in a variety 
of clinical manifestations. It affects about 3% of patients with uveitis. The estimated incidence is 
between 1 and 2/100,000, with the possibility of associated systemic disease.

Retinal vasculitis could be a presenting feature of various infectious, non-infectious, masquerade, 
systemic autoimmune, or isolated ocular disorders.

PATHOGENESIS OF RETINAL VASCULITIS

The outer blood-retinal barrier is formed by retinal pigment epithelium, which regulates the passage 
of nutrients from the choroid to the sub-retinal space. The endothelial lining of retinal vessels 
forms the inner blood-retinal barrier.[1] The definite mechanisms of development are incompletely 
understood. It is presumed to be a type 3 hypersensitivity (immune complex-mediated) reaction, 
though cell-mediated and humoral immunity may have a role.[2,3] Some studies have reported a 
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genetic predisposition with retinal vasculitis.[4] There may be 
specific associations of some mutations with certain diseases, 
such as tumor necrosis factor (TNF) alpha-induced protein 3 
in Behcet’s-like disease and three prime repair exonuclease 1 
in systemic lupus erythematosus (SLE).[5,6]

CAUSES OF RETINAL VASCULITIS

Non-infectious causes include sarcoidosis, Behcet’s disease, 
SLE, rheumatoid arthritis, multiple sclerosis (MS), and 
seronegative arthritis. Some of the infectious associations 
include syphilis, tuberculosis (TB), cat-scratch fever, Lyme’s 
disease, and brucellosis.

Retinal vasculitis affecting the veins (periphlebitis) is 
commonly caused by, but not limited to sarcoidosis, Behcet’s 
disease, TB, MS, pars planitis, human immunodeficiency 
virus, and birdshot chorioretinopathy. Retinal vasculitis 
affecting mainly the arteries (periarteritis) may be caused 
by SLE, polyarteritis nodosa (PAN), acute retinal necrosis 
(ARN), syphilis, idiopathic retinal vasculitis, aneurysms and 
neuroretinitis, and idiopathic retinal vasculitis.[7]

Systemic evaluation is the main standpoint of diagnosis of 
primary retinal vasculitis. This requires extensive diagnostic 
tests to determine the systemic cause of retinal vasculitis. The 
diagnostic workup involves two parts as follows:
•	 Basic workup
•	 Laboratory tests are tailored according to the suspected 

etiology.

Periphlebitis is much more common than periarteritis. In 
India, the most common cause of retinal vasculitis is Eales’ 
disease.[8]

CLINICAL APPROACH TO A CASE OF RETINAL 
VASCULITIS

After a complete examination of the patient, it needs to be 
ascertained whether it is a case of retinal vasculitis alone or 
if it is associated with systemic disease, either autoimmune 
or infective.

EALES’ DISEASE

Eales’ disease is primarily a retinal perivasculitis. It 
affects healthy young adults, usually 15–40  years of age, 
predominantly males. It is commonly seen in the Indian 
subcontinent (1 in 135 ophthalmic patients at our center).

The disease has a characteristic natural course. It begins 
with peripheral retinal perivasculitis (inflammatory stage), 
followed by sclerosis of retinal veins (ischemic stage) and 
eventually neovascularization of the retina and/or optic 
disc, recurrent vitreous hemorrhage with or without retinal 
detachment (proliferative stage)[9] [Figure 1a and b].

Presentation of Eales’ disease

Anterior uveitis is uncommon, though, in the severe 
active periphlebitis, spillover non-granulomatous anterior 
uveitis may be present. Fundus findings consist of active 
perivasculitis with exudates around the retinal veins and 
superficial retinal hemorrhages involving one or more 
quadrants.

Eales’ disease must be differentiated from branch retinal 
vein occlusion (BRVO). In BRVO, hemorrhages are confined 
to the affected quadrant, whereas in Eales’ disease, patches 
of active or healed perivasculitis could be present in other 
quadrants as well. We have also seen an unusual presentation 
of papillophlebitis as an initial manifestation of Eales’ 
disease.[10]

Our hospital has done extensive research on Eales’ disease. 
A total of 1005 patients with active pulmonary and 108 
extrapulmonary TB cases at the Institute of TB and Chest 
Disease underwent complete ophthalmic examination. It was 
seen that none of these patients with active TB had Eales’ 
disease.[11]

In another study, high-resolution computed tomography 
chest confirmed that 51% of Eales’ disease patients had 
pulmonary TB, compared to only 13.7% on chest X-ray.[12]

Using nested and real-time polymerase chain reaction (PCR) 
of an enucleated specimen with Eales’ disease and correlating 
with histology and immunohistochemical studies, it was 
found to be associated with Mycobacterium tuberculosis 
(MTb) deoxyribonucleic acid (DNA). CD8+ T cells were 
predominant.[13]

MTb complex DNA has been detected in vitreous samples of 
Eales’ disease. Five out of 12 samples were positive for MTb 
DNA, 1 out of 45 controls were positive, and none of them 
were culture-positive.[14]

Fundus fluorescein angiography (FFA) is helpful in locating 
areas of capillary non-perfusion, any neovascularization, or 
doubtful macular edema. Ultra-widefield images (Optos) 
help to detect significantly more cases of active vasculitis 

Figure  1: (a) Fundus fluorescein angiogram of a case of Eales’ 
disease showing capillary non-perfusion. (b) Montage fundus 
photograph showing fibrovascular proliferation arising from optic 
disc in Eales’ disease.
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compared to clinical examination, while wide-field FFA is 
superior to Optos.[15]

A swept source optical coherence tomography (OCT) study 
was done to analyze macular changes in Eales’ disease. Out 
of a total of 38 eyes, 24  (63.15%) had macular changes. 
This included epiretinal membrane (ERM) in 18  (47.36%), 
cystoid macular edema (CME) in 3 (7.89%), foveal thinning 
in 3  (7.89%), ellipsoid zone thinning in 3  (7.89%), and 
vitreomacular traction in 1 (2.63%) patient.

We followed up 898 eyes of 500  patients for a period of 
10–25 years (average 15.8 years). Some of the major findings were 
that Eales’ disease was bilateral in 81% of the patients. Treatment 
with oral steroids in the acute stage and laser photocoagulation 
in the proliferative stage had a better prognosis. Recurrences 
are common – 52% had more than 5 recurrences in 10 years.[16] 

We also found a rare association of neurological disease in three 
young males with Eales’ disease who had generalized seizures 
and MRI showed ischemic infarction in the brain.[17]

Eales’ disease should be considered as tubercular retinal 
vasculitis based on the current molecular biologic studies.[18] 
There are several questions about Eales’ disease which remain 
unanswered. Relative less occurrence in females, its 
presentation in four stages, its involvement exclusively in the 
eyes, and the etiology of PCR-negative cases are still unclear.

Some retinal vasculitis entities that mimic Eales’ disease include 
Behcet’s disease, sarcoidosis, and SLE. They are discussed below-

Behcet’s disease

Behcet’s disease is a chronic, multisystem inflammatory disorder 
of unknown etiology, characterized by the triad of recurrent 
oral and genital ulcers, ocular lesions, and skin lesions.[19] The 
disease occurs globally and has a strong association with human 
leukocyte antigens (HLAs) B5 and HLA B51.[20]

Ophthalmic manifestations include a chronic relapsing 
bilateral non-granulomatous panuveitis, sometimes with a 
hypopyon, and retinal vasculitis. A critical element of Behcet’s 
uveitis is occlusive necrotizing vasculitis. Periphlebitis 
appears as perivascular whitish haziness, often associated 
with periarteriolitis. It may be followed by bilateral branch 
retinal vessel occlusion[21] [Figure 2].

We have analyzed the clinical profile and management of 
25 patients with Behcet’s disease at our center and found that 
the addition of immunosuppressants/biologics to steroids 
resulted in better improvement in the final visual acuity as 
compared to steroids alone.[22]

Sarcoidosis

Sarcoidosis is a multisystem disease which may affect any 
organ, with the lungs and intrathoracic lymph nodes (bilateral 

hilar lymphadenopathy) being the most frequently affected 
sites. Cutaneous manifestations, such as erythema nodosum, 
are the second most common manifestation. Sarcoidosis 
is diagnosed by the presence of non-caseating granuloma 
on histopathology, compatible clinical presentation, and 
exclusion of other causes of granulomatous inflammation.[23]

Ocular sarcoidosis may affect the eye or its adnexa and may 
cause uveitis, eyelid abnormalities, episcleritis/scleritis, 
conjunctival granuloma, glaucoma, cataract, optic neuropathy, 
retinal vasculitis, lacrimal gland enlargement, and orbital 
inflammation. Ophthalmic manifestations may be isolated or 
be associated with systemic involvement.[24] Retinal vasculitis 
in sarcoidosis typically presents with perivascular sheathing. 
“Candle-wax drippings” is the description given for scattered 
yellowish-white exudates along the retinal veins[25] [Figure 3].

Figure 3: Montage fundus photograph showing multiple 
“Candlewax drippings” in ocular sarcoidosis

INFECTIVE RETINAL VASCULITIS

These include TB, cytomegalovirus retinitis, toxoplasmosis, 
syphilis, and ARN. In case of serpiginous choroiditis with retinal 

Figure 2: Montage fundus photograph showing active vasculitis and 
retinitis in Behcet’s disease.
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vasculitis, always rule out tubercular etiology first. Ocular 
syphilis may rarely present as retinal vasculitis[26] [Figure 4].

Figure  4: Acute retinal necrosis showing necrotizing retinitis and 
retinal vasculitis.

SYSTEMIC CONDITIONS ASSOCIATED WITH 
RETINAL VASCULITIS

These include mainly collagen vascular diseases such as 
SLE,[27] granulomatosis with polyangiitis, and PAN. We also 
analyzed 20  cases of SLE retrospectively from a 15-year 
period and found that there was active vasculitis in 27% of 
cases and healed vasculitis in 23% of cases[28] [Figure 5].

Figure 5: Fundus photograph showing aneurysm at the optic nerve 
head (black arrow) and along superior arcade (blue arrow) with 
surrounding exudates in a case of idiopathic retinal vasculitis, 
aneurysms, and neuroretinitis.

RETINAL VASCULITIS WITH NEUROLOGIC 
DISEASE

Occlusive retinal vasculitis is a rare manifestation in patients 
with MS, which may be complicated by neovascularization, 
vitreous hemorrhage, neovascular glaucoma, and retinal 

detachment; therefore, MS needs to be ruled out in cases of 
ischemic retinal disease.[29]

Systemic or ocular malignancy, such as primary vitreoretinal 
lymphoma and chronic myeloid leukemia may also present 
as retinal vasculitis.[30]

INVESTIGATIONS

Important laboratory tests include:

•	 Complete blood count with differential.
•	 Erythrocyte sedimentation rate.
•	 C-reactive protein.
•	 Serum chemistry panel with tests for renal and liver 

functions.
•	 Blood sugar.
•	 Urinalysis.
•	 Venereal disease research laboratory (VDRL) test.
•	 Fluorescent treponemal antibody absorption (FTA-ABS) 

test.
•	 Tuberculin skin testing.
•	 Interferon-y release assays for tuberculosis.
•	 Toxoplasmosis serology.
•	 Lyme disease serology.
•	 Dengue virus serology.
•	 Cat scratch disease serology.
•	 Rickettsial serology.
•	 Human immunodeficiency virus.
•	 Human T cell.
•	 Lymphoma virus type 1.
•	 Cytomegalovirus.
•	 Herpes simplex virus.
•	 Varicella zoster virus.
•	 Hepatitis virus and West Nile virus serology.
•	 Polymerase chain reaction to identify pathogens in 

ocular specimens.
•	 Serum angiotensin-converting enzyme.
•	 Rheumatoid factor.
•	 Antinuclear antibody.
•	 Anti-dsDNA.
•	 Antineutrophil cytoplasmic antibody.
•	 Antiphospholipid antibodies (lupus anticoagulants and 

anticardiolipin antibodies).
•	 Serum complement.
•	 CH50.
•	 AH50.
•	 Extractable nuclear antigen.
•	 Serum protein electrophoresis.
•	 Serum cryoglobulins.
•	 Human leukocyte antigen testing.
•	 Vitreous biopsy.
•	 Cerebrospinal fluid cytology.
•	 Cell count.
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It is essential to follow a patient-tailored and step-wise 
approach to find the etiology and avoid unnecessary 
investigations.

MANAGEMENT APPROACH IN RETINAL 
VASCULITIS

It depends on the etiology. In general, if an infective etiology 
is found, it should be treated first. If non-infective, then 
systemic steroids are the mainstay of treatment. This includes 
oral prednisolone, periocular, or intravitreal triamcinolone 
injections. When inflammation is severe, intravitreal steroid 
implants can play a pivotal role, especially when systemic 
steroids are poorly tolerated, or there is associated macular 
edema. If the patient is unresponsive to steroids or has 
developed side effects, then immunosuppressive agents are 
added.

The commonly used steroid-sparing agents include 
cyclosporine, azathioprine, cyclophosphamide, methotrexate, 
and mycophenolate mofetil. The use of cyclophosphamide 
has reduced off late due to several associated dangerous side 
effects that include bone marrow suppression, hemorrhagic 
cystitis, infertility, alopecia, and possibly cancer.[31] These 
agents can also be used in combination with each other or 
with steroids.

Biological agents have been developed to treat many 
immune-mediated conditions. These drugs may outperform 
traditional immunosuppressive medications with regard 
to their anti-inflammatory potential. Biologics include 
interferon alpha, anti-TNF alpha agents like infliximab, 
monoclonal immunoglobulin G1 antibody – Adalimumab, 
anti-interleukin-6 receptor antibody – Tocilizumab, anti-
CD20 antibody, Rituximab, etc [Figure 6a and b].[32-34]

MANAGEMENT OF EALES’ DISEASE

•	 Inflammatory stage: Treat with corticosteroid and 
antitubercular therapy

•	 Neovascularization: Laser photocoagulation

•	 Vitreous hemorrhage, tractional retinal detachment: 
Vitrectomy ± endolaser.[9]

In Behcet’s disease, immunosuppressive agents are the first 
choice. Cyclosporine is the most commonly used drug.[34] 
Immunosuppressives or biologicals are beneficial in Behcet’s 
disease and SLE.[35]

CONCLUSION

Retinal vasculitis can be associated with various ocular 
and systemic diseases. Eales’ disease is a T-cell-mediated 
immunologic reaction to mycobacterial TB DNA in genetically 
predisposed patients. Ultrawide-field imaging is beneficial to 
document peripheral vascular changes in Eales’ disease. Frosted 
branch angiitis is a sign, not a separate disease. Management 
depends on the etiology of retinal vasculitis. Systemic steroids 
work in the majority of cases. 
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