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Abstract
BACKGROUND: Neuroretinitis is a clinical entity characterized by an acute loss of vision associated with disc 
edema and a star pattern of exudates in the macula. It can be divided into two, those with a specific infectious agent 
or idiopathic. Most infectious cases are due to cat-scratch disease caused by Bartonella species and other infectious 
agents. Case with a clear infectious is categorized as idiopathic. Most patients with idiopathic neuroretinitis recover 
excellent visual acuity with or without intervention. Although the presentation is most often unilateral, bilateral cases 
of neuroretinitis have been reported.

CASE REPORT: A 20-year-old woman with a 2-weeks history of sudden progressive visual loss both eyes (visual 
acuity: RE 3/60; LE 20/200). The optic disc was edema and the hard exudate on the macular area. Two weeks 
follow-up, funduscopic shows a macular star and the optic disc’s edema was reduced. Perimetric test shows general 
depressed in both eyes. The blood tests and the brain computed tomography scan were normal. She received methyl 
prednisolone 48 mg for 2 weeks. Eight months follow-up, VA: RE 20/50, LE 20/40 with the pinhole 20/15 in both 
eyes. The funduscopic still showed edema and slight paling. There was an improvement in central visual acuity after 
steroid treatment but leave residual abnormal funduscopic.

CONCLUSION: Neuroretinitis is generally self-limited. The visual acuity recovers excellent with the steroid, but 
the abnormal disc in this case related to a vaso-occlusive mechanism of prelamin arterioles with subsequent disc 
infraction.
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Introduction

In 1916, Theodore Leber firstly described 
a condition where a patient has an acute unilateral 
vision loss that followed by the swelling of the optic 
nerve head and exudative maculopathy that formed a 
star pattern. The symptoms were then called stellate 
maculopathy because he thought the pathophysiology 
of the condition is in the retina. In 1977, Gass discovered 
that the symptom was started by the swelling of the 
optic nerve head and followed by exudates formed 
like stars in the macula. Using the fundus fluorescence 
angiography, he proved that the leakage was not from 
the perifoveal capillary but as a result of increased 
permeability in the optic nerve vessels. And because 
the condition affects both the optic nerve and the retina, 
the term neuroretinitis was implied [1], [2], [3], [4], [5].

In 1980, Sweeney and Drance reported a 
relationship between cat scratch disease (CSD) and 
neuroretinitis that is a self-limited disease affecting 
the lymphatic system. In 1994, Golnic et al. found a 
serologic prove of Bartonella henselae infection as a 
main infection agent of CSD in neuroretinitis. Since 
then, many publications reported cases of neuroretinitis 
that linked to CSD [3], [6], [7].

Neuroretinitis is a result of the inflammation 
process in the posterior segment of the eye with the 

characteristic of optic disc swelling followed by macular 
star formation usually 7–10 days after the onset of optic 
disc swelling. Neuroretinitis is a special form of optic 
neuropathy, characterized by acute vision loss, in one 
or both eyes without any age or gender predilection, 
even though this condition is more common in the 
third or fourth decade of life. The pathophysiology of 
neuroretinitis is the inflammation of the optic nerve 
vessels that cause increased permeability of the 
vessels and as a result, exudation of the fatty liquid into 
subretinal space and outer plexiform layer of the retina. 
When the inflammation resolves, the liquid component 
is reabsorbed and leave the lipid component formed a 
star-like appearance in the macula [1], [8], [9], [10].

Neuroretinitis is classified by the etiology 
into infective and idiopathic. Idiopathic neuroretinitis 
is a diagnosis made when the etiology is not specific 
after physical and serologic examination [3], [7]. Two-
third of neuroretinitis cases is caused by B. henselae 
which is the agent of CSD infection. Neuroretinitis 
also often confused with papillitis or papilledema if it 
appear bilateral. The funduscopy manifestation has 
some similar features and often caused misdiagnosis 
by ophthalmologists and neurologists [8], [10], [11].

In most cases, neuroretinitis is a self-limited 
disease, without any tendency of recurrency and has 
a good prognosis of visual acuity, and followed by the 
resolution of the optic nerve and the retina. Usually, the 
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optic nerve will heal in 6–8 weeks, with the manifestation 
of normal or a little pallor of the optic disc. Whereas, the 
exudates of the macula will heal more slowly, started 
in a couple to 6–12 weeks [2], [3], [11]. In this paper, 
reported a case where a patient has a history of bilateral 
neuroretinitis 8 months ago with a good central visual 
outcome and incomplete resolution of the optic nerve 
head and peripheral visual field.

Case Report

A 20-year-old female patient came to the 
Ophthalmology Clinic of M. Djamil Hospital with chief 
complaint decreased vision since 8  months ago. The 
decreased vision is persistent since 8 months ago. The 
patient first came for a spectacle prescription. From the 
medical record, we got the information that the patient 
has come 8 months ago to the clinic, with the complaint 
of the sudden loss of vision in both eyes, without any 
pain when moving the eyeballs, fever, pain in joints, and 
vomiting or nausea. There is no history of any medication. 

Figure 1: Fundus photograph (a) and perimetry (b) on the first visit
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There is no history of hypertension and diabetes. There 
is no history of contact with felines. At the time, the 
visual acuity was 3/60 in the right eye, and 20/200 in the 
left eye. Funduscopy examination revealed that both 
of the optic disc were swollen. Blood work and brain 
computed tomography (CT) scan examination was in 
normal limit. The patient was given methylprednisolone 
1 × 48  mg orally (0.8  mg/kg) for 2  weeks. In the 
follow-up, there was improvement of visual acuity, 
20/200 in the right eye, and 20/100 in the left eye . In 
the funduscopy examination, the resolution of the optic 

disc revealed swelling and macular star appearance 
of both eyes. The patient was then consulted to vitreo 
retina subdivision, with the result neuroretinitis, dd/
hypertensive retinopathy KW IV. The patient also 
consulted to internal disease division, with the result 
no risk factor of systemic disease. The patient did not 
come for follow-up after that.

Figure 2: Fundus photograph after 2 weeks of oral steroid

Now, the visual acuity of the patient is 20/50 
in the right eye and 20/40 of the left eye, and becomes 
20/25 by pinhole. In the funduscopy examination, the 
optic discs appear slightly atrophy, with vague boundaries 
and decrease foveal reflex in both eyes. Perimetry 
examination reveals a peripheral scotoma in both eyes. 
Brain CT scan result is in normal limit. Figures 1-3 shows 
improvement of the case before and after therapy.

Figure 3: Latest fundus photograph (a) and perimetry (b)
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Discussion

Neuroretinitis is a special form of optic 
neuropathy with the characteristic of acute visual loss, 
and swelling of optic nerve head with hard exudates 
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around the macula with the star-like appearance (macular 
star). In most cases, this condition occurs unilateral, but 
in 5–30% cases occur bilateral. Neuroretinitis can affect 
all individuals in all groups of age, but most commonly 
happen in the third and fourth decade of life, without 
any predilection of gender [2],  [9], [10], [11], [12], [13].

Neuroretinitis is classified by the etiology 
into infective and idiopathic. Idiopathic neuroretinitis 
is then divided into single episode neuroretinitis and 
neuroretinitis with recurrence episodes, but there are 
no clear differences of the two classifications based 
on clinical appearance. The most commonly used 
classification is idiopathic neuroretinitis, infective 
neuroretinitis associated with CSD, and recurrent 
neuroretinitis [1], [14].

Two-third of all neuroretinitis cases reported 
are caused by B. henselae infection which is infective 
agent of CSD. The prevalence of CSD varies, affected 
by climate and geographic factor. The diagnosis 
of CSD requires a specific examination toward the 
B. henselae antibody. Neuroretinitis has also been 
linked to a viral infection such as herpes simplex, 
encephalitis, and hepatitis B virus. Other infections 
such as syphilis, Lyme disease, and toxoplasmosis are 
also associated to neuroretinitis (Table  1). Idiopathic 
neuroretinitis is diagnosed when there is no certain 
specific etiology found in the physical and serology 
examination [1], [11], [13], [15].
Table 1: Etiology of neuroretinitis [13]
Idiopathic: Leber stellate neuroretinitis (25%)
Infection:
1. Bartonella henselae (cat-scratch disease): most common (60% of all cases)
2. Toxoplasma gondii (toxoplasmosis)
3. Treponema pallidum (syphilis)
4. Borrelia burgdorferi (Lyme disease)
5. Leptospira spp. (leptospirosis)
6. Mycobacterium tuberculosis (tuberculosis)
7. Histoplasma capsulatum (histoplasmosis)
8. Rickettsia typhi (murine typhus)
9. Brucella spp. (brucellosis)
10. Viral: HIV, Varicella-zoster virus, herpes simplex virus, hepatitis B or C virus (rare)
11. Nematodes: Diffuse unilateral subacute neuroretinitis
Parainfection (immune mediated).

Some non-infection and non-inflammation 
conditions can manifest like neuroretinitis and with the 
sign of optic nerve head swelling followed by macular 
edema with the macular star appearance (Table  2). 
Those conditions are papilledema, anterior ischemic 
optic neuropathy (AION), and tumor infiltration to the 
optic nerve. Some retinal inflammation also has the 
neuroretinitis signs, such as idiopathic retinal vasculitis, 
aneurysm, and neuroretinitis syndrome and diffuse 
unilateral subacute neuroretinitis. Systemic hypertension 
can also give the manifestation of optic disc swelling 
and macular star that resolves after the blood pressure 

is controlled. The optic nerve swelling in a patient with 
a systemic vascular disease such as diabetes and 
hypertension can be distinguished by neuroretinitis 
because there are no sudden visual loss and history 
of a certain systemic condition. Spontaneous resolution 
of the optic nerve swelling followed by improvement in 
visual acuity after the systemic condition is controlled 
also distinguished neuroretinitis from this condition [3], 
[9], [13], [15].

Clinical manifestation of neuroretinitis is 
specific and different from other neuropathies. In most 
cases, there are no pains, but some patients can 
complain dullness when moving the eyeball like the 
patient with optic neuritis. The patient usually come with 
the sudden decrease of visual acuity, with the range of 
20/20 to light perception, which commonly caused by 
the macular edema. If the neuroretinitis is caused by 
infection, signs of flu-like syndrome can occur, such as 
fever, malaise, or headache. Relative afferent pupillary 
defect (RAPD) is found except when it occurs bilateral. 
Visual field defects usually central or cecocentral 
scotoma, but arcuate and altitudinal scotoma can also 
occur [1], [8], [11].

In the funduscopy examination, the optic 
nerve head appears swollen. In severe cases, it can be 
accompanied by splinter hemorrhages. The degree of 
macular edema varies from mild to severe; depend on 
the time the patient firstly examined. Macular star, which 
is formed by lipid component (hard exudates), is usually 
not found in the first examination until 1–2 weeks after 
the patient complaint the vision loss worsens and the 
optic nerve head swelling is resolved [1], [8], [16].

The pathogenesis of neuroretinitis is the 
process of infection or inflammation that directly affects 
the optic nerve, causes the swelling and exudation 
of liquid from the inflammation area to the retina as a 
result of leakage in the peripapil capillary vessels, with 
the distribution of leakage from the optic nerve papil to 
the outer plexiform layer of the retina in the parafovea 
(Henle’s layer). The serious component of the liquid in 
the Henle’s layer will then reabsorbed, while the lipid 
component will sediment and form the macular star 
appearance. The macular star appearance usually 
appears after 1 until 2  weeks after the optic nerve 
swelling occurs or after the optic nerve swelling resolve. 
Hence, it is important that the patient with acute optic 
disc swelling with a normal macula to come for follow-up 
in 1–2  weeks to define if there is the macular star, 
because the macular star is essential for diagnostic and 
prognostic of the disease [4], [5], [16].

In this case report, the patient comes for 
a spectacle prescription. The vision of both eyes is 
blurry since months ago. From the medical record of 
8 months ago, the patient has come to the clinic with 
the complaint of sudden vision loss without any pain 
when moving the eyeball, no fever, and at this moment, 
the vision has not worsened. From the ophthalmology 
examination, the visual acuity of the right eye is 3/60, 

Table 2: Differential diagnosis of optic nerve swelling with a 
macular star appearance
1. Hypertensive retinopathy
2. Papilledema
3. AION
4. Diabetic papillopathy
5. Branch retinal vein occlusion, central retinal vein occlusion, papillophlebitis
6. Optic disc tumor: Melanocytoma, juxtapapillary angioma
AION: Anterior ischemic optic neuropathy.
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and left eye is 20/200, with the presentation of bilateral 
optic nerve head swelling which is thought as a result 
of increasing intracranial pressure or acute optic 
neuropathy in both eyes. Some diagnostic procedure is 
then performed. Perimetry examination reveals a wide 
scotoma (general depressed) and laboratory finding is 
within the normal limit as well as brain CT scan. The 
patient is given therapy of methylprednisolone 1 × 40 mg 
(0.8 mg/kg bw), as an anti-inflammation to protect the 
optic nerve. In 2 weeks follow-up after steroid therapy, 
the visual acuity is 20/200 OD and 20/100 OS, and in 
funduscopy examination, the optic nerve swelling is 
resolved and the macular star appears, so the diagnosis 
neuroretinitis was made. Antibiotics are not given to the 
patient because the laboratory finding is in normal limits 
and also because the patient did not come for follow-up 
after that. Eight months later, the patient comes to the 
clinic and the central visual acuity has improved, 20/50 
right eye and 20/40 in the left eye and can be 20/25 by 
pinhole for both eyes.

Bilateral neuroretinitis is a rare case that can 
cause by misdiagnosis with other conditions such as 
malignant hypertension, increasing of intracranial 
pressure, or specific infection caused by Bartonella, 
Lyme disease, mumps, syphilis, toxoplasmosis dengue, 
and chikungunya [1], [10], [13]. In this case, some 
examinations were performed, laboratory of blood for 
infection and brain CT scan to exclude intracranial 
causes. The patients were also consulted to vitreo 
retina subdivision with the diagnosis of neuroretinitis 
bilateral and differential diagnose with hypertensive 
retinopathy KW IV. Then, the patient is consulted 
to the internal medicine division to search for any 
condition that related to this case, such as infection 
and high blood pressure. The result was that there is 
no abnormality in the internal medicine. The patient is 
better to undergo another advance examination like 
serology of Bartonella to find if this case is related to 
CSD infection or an idiopathic case.

The management of neuroretinitis is depending 
on the infection or inflammation as the main cause. 
There is no specific treatment in the idiopathic group 
because this condition is a self-limited disease, but some 
study suggests a steroid treatment. Some literatures 
said that the patient with bilateral neuroretinitis, young 
age, severe visual loss, and severe visual field defect 
can be considered given steroid to prevent recurrency. 
Other studies suggest that bilateral neuroretinitis can 
be given broad-spectrum antibiotics even when the 
serology examination of CSD is not out yet. The patient 
with neuroretinitis related to CSD is treated with a 
combination of antibiotics (clindamycin, ciprofloxacin, 
trimethoprim-sulfa, or tetracycline) and anti-inflammation 
(prednisolone and dexamethasone) and in most cases 
has a good prognosis of visual acuity. The newest study 
reports that doxycycline and rifampicin can shorten 
the course of the disease and accelerate the visual 
improvement [1], [5], [7], [8], [14], [17].

Neuroretinitis is a self-limited disease with a 
good prognosis of the visual acuity. The diffuse optic 
nerve head swelling resolve started in the 2nd  week 
and will completely resolve in 2–3 months and the optic 
nerve will appear normal. In small cases, the optic nerve 
head will appear, such as peripapillary gliosis and atrophy. 
The exudates of the macula tend to resolve slower than 
the optic nerve head swelling, usually in several months 
after onset until a year later. After the resolution, the 
defect of the retinal pigment epithelium can be seen 
in the area where the lipid exudates previously appear 
in the macula. Dreyer et al. report that in 27  patients 
with neuroretinitis, 97% achieve a visual acuity better 
than 20/40 after 8 weeks after onset, while 3% suffer a 
severe decrease of vision (<20/400). Maitland and Miller 
report the final visual acuity of 12 patients with the range 
follow-up of 1 month to 2 years, where 13 eyes achieve 
visual acuity better than 20/50. However, in 3 eyes, the 
visual acuity is worse than 20/200. This means that a 
small percentage of patients with neuroretinitis will suffer 
from severe vision disability. In the first presentation, 
the patient usually comes with poor visual acuity and 
significant visual field defect, with relative afferent 
papillary defect if occur unilateral. However, patients with 
poor visual acuity still can achieve normal or near-normal 
visual acuity in the later follow-up.

In this case, the presentation in the 8 months 
after onset is different from most literature which is said 
that the optic nerve swelling will spontaneously heal. The 
patient did have a better central visual acuity which is 
20/50 OD and 20/40 OS and can be 20/25 with pinhole 
even though the perimetry examination reveals peripheral 
visual field defect. In the funduscopy examination, the 
optic nerve head appears atrophy with vague boundary 
in both eyes and perfectly resolved macular star. 
The process of optic nerve head swelling related to 
neuroretinitis is the result of restrain of axoplasmic flow in 
the optic disc due to inflammation or infection and when 
the inflammation and infection are controlled, the optic 
disc will spontaneously resolve. However, in rare cases, 
the optic disc remains swollen, maybe because vaso-
occlusive mechanism of prelaminar arterioles that are 
settle due to optic disc infarction or due to peripapillary 
gliosis formation or due to severe inflammation. After 
resolution, the retinal pigment epithelium defect can be 
seen in the area where the lipid exudate previously seen 
in macula [5], [8], [11], [18], [19].

Other visual function such as color vision and 
contrast sensitivity also reveals a normal result. This 
condition differs from neuritis optic cases wherein 
75% to 93% can achieve a visual acuity better than 
20/40, but the color vision deficiency usually persists 
in 56–84% patients and in the 67–100  patients, the 
contrast sensitivity remains abnormal [9], [19].

Most patients with neuroretinitis have a different 
clinical profile which characterized with permanent 
visual field defect linked to disc abnormality, RAPD, 
and pupil reflect abnormality and poor visual acuity. 
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These conditions can be caused by recurrent episodes 
in the same eye. The etiology of recurrent neuroretinitis 
is still not fully understood, but some researchers said 
that it from autoimmune factors [17]. In this patient, it is 
thought that the case is not a recurrent neuroretinitis, 
based on the history where she said that the vision 
is persistent since the onset. This patient undergoes 
a second brain CT scan examination to make sure; 
there are no systemic factors that underlie optic disc 
abnormality at the current moment.

Long-time prognosis of neuroretinitis is good, 
but in some individuals can suffer mild optic neuropathy 
post-infection. Patients with secondary neuroretinitis 
due to syphilis have to be treated with intravenous 
penicillin and patients with Lyme disease also have to 
be treated with proper antibiotics such as ceftriaxone, 
amoxicillin, or tetracycline. Even though optic neuritis 
is a risk factor for multiple sclerosis, neuroretinitis is 
not associated with multiple sclerosis, and the ratio of 
prevalence of multiple sclerosis in the neuroretinitis 
patients is the same as in the normal population, 
6–80/100.000 [9], [15], [20].
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