
A60-year-old woman was admitted to
hospital for evaluation of sudden onset
of visual loss in both eyes. The day

before admission, sudden blurring of vision
had developed, with the appearance of black
floaters almost simultaneously in both eyes.
This was followed by rapid deterioration of
vision over the course of the next four to six
hours, leading to perception of bright light
only. There was no preceding history of
trauma, pain or redness in the eyes, headache
or fever. She had noticed a rash on her arms
and legs for the past two weeks but had not
sought medical attention.

The patient had a 10-year history of systemic
lupus erythematosus, which would relapse occa-
sionally. During relapses, her symptoms mostly
consisted of fatigue, intermittent low-grade fever,
polyarthralgia, myalgia, serositis (pleurisy and
pleural effusion), and a waxing and waning mac-
ulopapular rash on her extremities. She had no
history of renal or neurologic involvement. Pre-
vious laboratory evaluation showed positive
results for antinuclear antibody, double-stranded
DNA antibody, lymphopenia and hypocomple-
mentemia, but negative results for anticardiolipin
antibodies. At the time of presentation, the
patient was taking hydroxychloroquine 100 mg
twice daily, prednisone 15 mg daily and azathio-
prine 75 mg daily.

On examination, the patient looked unwell
and quite anxious. She was afebrile, her heart rate
was 85 beats/min and her blood pressure was
150/83 mm Hg. Her pupils were equal, round and
sluggishly responsive to light; there was no affer-
ent pupillary defect. Extraocular movements
were intact. Her visual acuity was reduced bilat-
erally to perception of hand motion only. There
were palpable purpuric rashes on her upper and
lower extremities, with oozing and crusting asso-
ciated with ulceration of some of these lesions

around the ankles (Figure 1A and B). The rest of
her examination was unremarkable.

The patient was admitted to hospital and
underwent urgent ophthalmology consultation.
On slit-lamp examination, the anterior segment
was normal bilaterally with white conjunctiva,
clear cornea, deep and quiet anterior chamber
and flat iris. The findings on retinal examina-
tion, which included macular edema, swelling
of the optic discs, extensive hemorrhage, tortu-
ous veins, and sheathing of the retinal vessels,
are shown in Figure 1C and D. Most of the rele-
vant laboratory results returned within 24–48
hours and are summarized in Table 1. Tests for
liver, renal and thyroid function, electrolytes
and muscle enzymes were normal. Computed
tomography of the brain was also negative.

What is your diagnosis?

a. Hypertensive retinopathy
b. Retinal vasculitis
c. Cytomegalovirus retinitis
d. Antiphospholipid syndrome
e. Paraproteinemia

The most likely diagnosis is retinal vasculitis
leading to central retinal vein occlusion and cen-
tral retinal artery occlusion. Retinal examination
(Figure 1C and D) showed findings consistent
with bilateral extensive central retinal vein
occlusion (tortuous veins, extensive hemor-
rhages and optic disc swelling) and central reti-
nal artery occlusion (macular edema with acute
and profound loss of vision bilaterally). There
was sheathing of the retinal vessels, which is
characteristic of vasculitis. There were a few
inflammatory cells in the anterior chamber and
in the vitreous.

In the setting of systemic lupus erythematosus
in a patient with bilateral visual loss, lymphope-
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nia, negative anticardiolipin antibodies, and 
elevated erythrocyte sedimentation rate and 
C-reactive protein level, the ophthalmoscopic
findings supported the diagnosis of active retinal
vasculitis. Other conditions that should be con-
sidered based on the appearance on fundoscopic
examination include diabetic retinopathy, malig-
nant hypertension, cytomegalovirus retinitis,
antiphospholipid syndrome, and hyperviscosity
syndrome associated with paraproteinemias. Our
patient did not have diabetes. Although she had a
history of hypertension, it was generally under
control, and her blood pressure on admission
was not particularly high. She did not have a
paraprotein. Results were negative for anticardi-
olipin antibodies, β-2 glycoprotein-1 antibodies
and lupus anticoagulant. Hence, based on her
clinical profile (no history of miscarriages or
prior history of thrombosis) and negative labora-
tory results, antiphospholipid syndrome was
ruled out. Patients receiving immunosuppressive
medications are at risk for cytomegalovirus
retinitis. However, the ophthalmoscopic findings
in our patient were not characteristic of this con-
dition, which typically presents with a white
granular zone of retinal necrosis that progresses
in a centrifugal, “brush fire” pattern, associated
with variable degrees of hemorrhage. Moreover,
blood culture and polymerase chain reaction

tests for cytomegalovirus were later found to be
negative (Table 2).

What immediate treatment should
be recommended?

a. Intravenous cyclophosphamide
b. Plasmapheresis
c. Intravenous pulse methylprednisolone
d. Anticoagulation
e. Antiplatelet therapy (acetylsalicylic acid or

clopidogrel)

The best answer is intravenous pulse methyl-
prednisolone. In lupus retinopathy, careful oph-
thalmologic evaluation is essential in establish-
ing the correct diagnosis and in guiding therapy.
When vision is affected by retinal vasculitis (as
in this patient), systemic corticosteroids are the
mainstay of therapy, with or without other
immunosuppressive agents.1,2 However, in the
absence of ocular symptoms, presence of retinal
changes does not necessarily require specific
therapy, but warrants periodic ophthalmologic
evaluation and surveillance.2,3

During the acute phase, it may be clinically
challenging to distinguish between a vasculitic
and a thrombotic retinal event, particularly
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Figure 1: (A, B) Palpable purpuric rashes on the upper and lower extremities of a 60-year-old woman with
sudden onset of visual loss. Retinal images of the right (C) and left (D) eyes showing extensive hemor-
rhages (black arrows), tortuous veins, sheathing of the retinal vessels (white arrows) and swelling of the
optic discs (arrowheads). (E) Photomicrograph of biopsy specimen showing a perivascular neutrophilic infil-
trate (arrows) and other features consistent with a leukocytoclastic vasculitis (hematoxylin–eosin, original
magnification × 40).

A B E

DC



because antiphospholipid syndrome may first
manifest as vaso-occlusive retinal disease. Diag-
nosis of the latter would lead to consideration of
anticoagulation or antiplatelet agents for sec-
ondary prevention of thrombosis. All decisions
regarding treatment should be made in close col-
laboration with an ophthalmologist.

In our patient, the clinical picture and the
ophthalmoscopic findings were quite typical of
severe retinal vasculitis. The ophthalmologist
recommended aggressive immunosuppressive
therapy, in an attempt to decrease activity of
systemic lupus erythematosus, reduce intraocu-
lar inflammation, prevent permanent visual loss
and avert complications in other vascular terri-
tories. Hence, treatment was started within
24 hours of admission, before some of the rele-
vant laboratory results were available (Table 2).
The regimen included daily intravenous pulse
methylprednisolone and plasma exchanges for
three days, followed by daily oral cyclophos-
phamide and prednisone. The results of testing
for C3 and C4 levels, double-stranded DNA
antibody titers, hepatitis B and C serology, and
cytomegalovirus DNA by polymerase chain
reaction were available two days after admis-
sion (Table 2). Final results of negative blood
cultures were available in four days, and the
results of cryoglobulins (low-positive levels)
were available nine days after admission.

A biopsy had been taken of the rash from the
patient’s lower extremity, and that report was
available in three days. It showed a perivascular
neutrophilic infiltrate, vasculitis extending from
the papillary dermis to the midreticular dermis,
fibrin thrombi filling the lumen of many vessels,
edema of the papillary dermis, and necrosis 
of the overlying epidermis with focal subepider-
mal vesicles (Figure 1E). Antibody localization
using direct immunofluorescence showed im -
munoreactivity for immunoglobulin M within
the vessels of the papillary and reticular dermis.
Sections immunostained for immunoglobulins
G and A, and complement C3c were negative.
These findings were consistent with leukocyto-
clastic vasculitis.

Although the patient’s rash improved with
aggressive immunosuppressive therapy, there
was no improvement in her vision during her
hospital stay. She was discharged home with oral
hydroxychloroquine, prednisone, cyclophos-
phamide, and dapsone for prophylaxis against
pneumocystis. Further follow-up three months
after discharge showed that her rash had largely
resolved, but there was no improvement of her
vision. Cyclophosphamide was continued for six
months and thereafter switched to methotrexate
because substantial neutropenia developed.
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Table 1: Summary of laboratory results at presentation of a 60-year-old 
woman with sudden onset of visual loss 

Investigation Reference range Result 

Leukocyte count, × 109/L 4.0–11.0 5.39 

Hemoglobin, g/L 120–160 99 

Mean corpuscular volume, fL 80–100 83.1 

Platelet count, × 109/L 150–400 262 

Absolute neutrophil count, × 109/L 
(neutrophil %) 

1.8–7.7  
(40%–70%) 

4.44 (82.3%) 

Absolute lymphocyte count, 
× 109/L (lymphocyte %) 

1.0–4.0  
(22%–44%) 

0.44 (8.2%) 

Total protein, g/L 60–84 74 

Albumin, g/L 35–50 32 

Prothrombin time, s 9–13  11.4 

Activated plasma thromboplastin 
time, s 

23.0–32.4 29.8 

Urinalysis (protein) Negative Trace 

Gamma globulin, g/dL 0.60–1.35 1.67 

Antinuclear antibody (enzyme 
immunoassay), OD ratio 

< 1.5 20.4 

Antinuclear antibody 
(immunofluorescence assay) 

Negative > 1:640 
(homogeneous) 

Extractable nuclear antigens 
panel 

Negative Positive for SS-A 
antibodies 

Anticardiolipin antibodies (IgG, 
IgM, IgA) 

< 9 < 9 

Lupus anticoagulant Negative Negative 

Erythrocyte sedimentation rate, 
mm/h 

0–30  122 

C-reactive protein, mg/L 0–20 79 

Note: IgA = immunoglobulin A, IgG = immunoglobulin G, IgM = immunoglobulin M,  
OD = optical density. 

Table 2: Additional test results that were available after the diagnosis was 
made and treatment was started 

Investigation  Reference range  Result 

Double-stranded DNA antibody,  
IU/mL 

< 30 37 

Double-stranded DNA antibody 
using Crithidia luciliae as substrate 

Negative Positive 

C3, g/L 0.68–2.60  1.11 

C4, g/L  0.12–0.46  0.08 

Cryoglobulin quantitative, mg/mL 0–50 64 

Cytomegalovirus DNA by 
polymerase chain reaction 
(blood) 

Negative Negative 

Blood cultures Negative No growth  

Hepatitis B and C serology Negative Negative  

Skin biopsy  _ Consistent with 
leukocytoclastic 

vasculitis 
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Discussion

The prevalence of retinal involvement in sys-
temic lupus erythematosus is variable and
depends on the severity of the underlying dis-
ease. It ranges from 3% in patients with stable
disease to 29% in patients with active systemic
lupus erythematosus.1 Classic retinopathy in sys-
temic lupus erythematosus, characterized by cot-
ton-wool spots, frequently affects both eyes. It
results from retinal vasculitis associated with
immune complex deposition.4 Cotton-wool spots
appear as puffy yellowish-white patches, result-
ing from focal impairment of retinal blood 
supply, leading to injury and swelling of the
superficial nerve fibre layer of the retina.
Antiphospholipid antibody syndrome, on the
other hand, may be associated with severe vaso-
occlusive retinopathy, often with unilateral, but
sometimes bilateral, involvement of the eyes.5

In a series of 52 patients with systemic lupus
erythematosus, cotton-wool spots were found to
correlate with lupus activity, but not with central
nervous system lupus.6 Vision is preserved in most
common forms of lupus retinopathy, even with
extensive cotton-wool spots.4,6 However, lupus
retinopathy is more commonly observed in pa -
tients with more active and systemic disease and
hence tends to correlate with decreased survival.4

Our patient’s presentation illustrates a particu-
larly dramatic onset of bilateral blindness, from
retinal vasculitis causing central retinal vein
occlusion and central retinal artery occlusion.
When this complication affects both eyes, the
visual prognosis is poor.3 Vision-threatening vaso-
occlusive retinal disease causing widespread
ischemia, disc vasculitis leading to damage of the
optic nerve, and involvement of the larger retinal
vessels are rare, but catastrophic, complications of
active systemic lupus erythematosus.1,6

Diagnosis of retinal vasculitis is purely clinical
and is made by ophthalmoscopic examination,
which shows characteristic vascular sheathing (vis-
ible accumulation of inflammatory cells along ves-
sel walls). Minimal anterior chamber cells as well
as vitritis (as in our patient) are common.2 Retinal
vascular abnormalities may be demonstrated by
fluorescein angiography, which shows perivascular
leakage indicating an increase in vascular perme-
ability. However, fluorescein angiography is of lit-
tle value in the setting of widespread retinal hem-
orrhages (as in our patient) and may need to be
performed two to three months after the acute
episode to look for neovascularization and vitreous
hemorrhages. Additionally, fluorescein angiogra-
phy has often been found to be unhelpful in the
evaluation of patients with lupus retinal vasculitis.6

Table 3 summarizes the therapeutic options in
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Table 3: Therapeutic options in retinopathy and retinal vasculitis in systemic lupus erythematosus* 

Corticosteroids1,2 Considered as initial therapy for most patients 

Periocular corticosteroid injections can be used in mild to moderate 
unilateral disease 

Systemic corticosteroids are reserved for moderate to severe ocular 
involvement: oral prednisone 1–2 mg/kg per day, with or without initial 
pulse therapy of intravenous methylprednisolone (1 g per day for 3–6 
days) 

Many patients will show clinical improvement only 3–4 weeks after 
starting treatment, regardless of treatment schedule used 

Other immunosuppressive 
medications1,2,7 

Cyclophosphamide, mycophenolate mofetil, azathioprine, chlorambucil, 
cyclosporine, tacrolimus and methotrexate have been used as steroid-
sparing agents or for patients with substantial retinal disease who do 
not respond to systemic steroid therapy alone 
In severe vaso-occlusive disease, which may be a manifestation of 
antiphospholipid syndrome, immunosuppressive treatment is not useful 

Plasmapheresis1,7 May be tried in severe retinal vasculitis, usually combined with 
immunosuppressive therapy (cyclophosphamide or methotrexate) 

Aspirin and/or 
anticoagulation therapy1 

Used with variable degrees of success in patients with severe vaso-
occlusive retinopathy associated with antiphospholipid syndrome 

Rituximab (anti-CD20 
monoclonal antibody)8 

Single case report of successful use for retinal vasculitis in a patient 
with systemic lupus erythematosus with improvement in vision 

Pan-retinal laser 
photocoagulation and 
vitreoretinal surgical 
procedures1,2 

These procedures are used to treat complications associated with 
retinal vasculitis (neovascularization, vitreous hemorrhage and 
neovascular glaucoma) to limit further loss of vision 
Immunosuppressive therapy should be used to achieve control of 
intraocular inflammation before start of laser treatment 

*Optimal treatment is not well defined owing to a lack of well-designed clinical trials. 



retinopathy and retinal vasculitis in systemic
lupus erythematosus. Unfortunately, optimal
treatment of retinopathy and retinal vasculitis
associated with systemic lupus erythematosus is
not well defined owing to a lack of well-designed
clinical trials.2 Apart from corticosteroids, other
immunosuppressive medications are used either
as steroid-sparing agents or for patients who do
not respond to systemic steroids alone (Table 3).
Papadaki and colleagues described two instances
of retinal vasculitis in systemic lupus erythemato-
sus that were treated with plasmapheresis along
with immunosuppressive treatment (intravenous
cyclophosphamide in one patient and oral meth -
otrexate in the other), with substantial improve-
ment of vision.7 Rituximab, a monoclonal anti-
body to B-lymphocyte antigen CD20, has also
been reported to be effective in an instance of
severe lupus retinal vasculitis.8

The case revisited

Six months after the onset of blindness, the
patient started to experience vivid visual halluci-
nations. She had no auditory hallucinations or
cognitive impairment and had good insight into
her disease. This condition is known as Charles
Bonnet syndrome and involves visual hallucina-
tions in a visually impaired person, in the ab -
sence of psychiatric illness.9 She was referred to
a low vision clinic for further counselling.

Our patient recently died from an unrelated
illness. Up until her death, her vision had re -
mained severely impaired, with perception of
light only, and in the last three years of her life,
she continued to experience vivid and quite dis-
tressing complex visual hallucinations.
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