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A B S T R A C T   

Purpose: To report a case of bilateral pan-uveitis resembling fungal and viral endophthalmitis in a patient who 
was ultimately diagnosed with sarcoidosis. 
Observation: A 64-year-old female presented with a four-day history of painless vision loss in the right eye. She 
presented with multiple concurrent systemic complaints, including a history of oral and genital sores, patches of 
hypopigmented skin on her forearms, and occasional shortness of breath. Upon further examination, she was 
noted to have bilateral pan-uveitis, which was more severe in the right than left eye. Posterior pole examination 
of the right eye revealed dense vitritis with multiple large whitish round balls that seemed suggestive of fungal or 
viral endophthalmitis. Initial therapies included intravitreal (IVT) foscarnet and intravenous (IV) acyclovir, 
followed by IV amphotericin B and oral voriconazole, which did not improve ocular signs and symptoms. Further 
evaluations ruled out infectious etiologies and lymphoma. Chest computerized tomography (CT) scan revealed 
findings suggestive of sarcoidosis, which was confirmed with lung biopsy. Anti-viral and -fungal treatments were 
discontinued, and the patient was started on IV methylprednisolone followed by oral prednisone and myco-
phenolate mofetil. Ocular symptoms improved, and the patient remained stable after treatment. 
Conclusion and Importance: The index report illustrates a case of ocular sarcoidosis that imitated the presentation 
of infectious endophthalmitis. Though ocular sarcoidosis is known to masquerade as a range of disorders and 
constitutes part of the differential diagnosis for infectious endophthalmitis, sarcoidosis has not been reported in 
recent literature to imitate the presentation of fungal endophthalmitis. The index case suggests that ocular 
sarcoidosis should be considered in the differential diagnoses of fungal endophthalmitis.   

1. Introduction 

Sarcoidosis is a multisystem granulomatous disorder of unknown 
etiology with variable clinical manifestations in multiple organs, 
including the lungs, skin, lymph nodes, spleen, and eyes. After the lungs, 
the eyes are the second most commonly involved organ in sarcoidosis, 
and ocular involvement has been reported in about 20–50% of patients 
with biopsy-proven disease.1–3 The visual outcome of 
sarcoidosis-associated uveitis is devastating, with about 10% of patients 
ultimately becoming blind in at least one eye.4 The primary cause of 
visual loss is cystoid macular edema.5,6 Poor visual prognosis has been 
associated with glaucoma, chronic systemic diseases, and posterior 

segment involvement, such as the presence of peripheral punched-out 
lesions.6 Patients who are of African descent or are female are at 
higher risk for vision loss.6 Ocular sarcoidosis most commonly manifests 
as a granulomatous bilateral anterior uveitis, which accounts for nearly 
two-thirds of all cases.7 About 14–28% of patients with ocular sarcoid-
osis show posterior segment lesions, such as vitritis, periphlebitis, cho-
rioretinitis, and optic nerve granuloma. These findings typically lead to 
extensive differential diagnoses that include infectious causes, immu-
nologic conditions, and malignancies such as lymphomas.8,9 Although 
the majority of the cases are bilateral, ocular sarcoidosis may present 
unilaterally in about 10% of all cases.10–12 Sarcoidosis-associated uveitis 
accounts for nearly 5% of all adult cases of uveitis and about 1% of 
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pediatric cases.13 However, these estimates are highly variable and 
differ substantially in endemic countries.10,12,14–21 Herein, we report an 
unusual case of sarcoid-associated acute pan-uveitis that imitated the 
presentation of fungal endophthalmitis in a patient with no known 
history of sarcoidosis. 

2. Case report 

A 64-year-old Caucasian woman working as a real estate agent from 
Maryland presented to our tertiary Uveitis Clinic by referral due to a 
four-day history of painless vision loss in the right eye (OD). There was 
no significant past ocular history. Her past medical history was signifi-
cant for major depressive disorder, hypercholesterolemia, and bladder 
surgery for urinary incontinence. She also suffered from oral herpangina 
roughly once a year, with no history of genital ulcers. The patient also 
endorsed history of white skin patches on her forearms, easy bruising, 
sinus issues, and occasional shortness of breath. Medications taken by 
the patient at the time of presentation included paroxetine, atorvastatin, 
and vitamin supplements (including calcium). As part of her work as a 
real estate agent, she had recently been exposed to old homes with damp 
and moldy environments. She smoked one pack of cigarettes per day and 
previously lived in Iran, Turkey, and Switzerland. She owned two dogs 
and owned a cat several years prior. 

On examination, her best-corrected visual acuity (BCVA) was 
counting fingers at 1.5 ft in OD and 20/25 in the left eye (OS). Intra-
ocular pressure (IOP) was within normal limits in both eyes (OU). Slit 
lamp examination revealed fine keratic precipitates, 2þ conjunctival 
injection, 3þ cells and aqueous flare, posterior synechiae inferonasally 
in OD, and 1þ conjunctival injection and no cell and 1þ flare in OS. 
Initial fundus examination revealed 3þ vitreous haze, “snowballs” and 
“string of pearls”-like in the vitreous, and a possible chorioretinal lesion 
in OD, as well as 1þ vitreous haze, mild peripheral retinal hemorrhage, 

and periphlebitis with no definite retinal infiltrates in OS (Fig. 1). 
Fluorescein angiography (FA) in OD was inconclusive due to vitreous 
haze but revealed significant leakage from the disc and inferior vessels in 
OS (Fig. 2). Initial work-up with complete blood count (CBC), 
angiotensin-converting enzyme (ACE) levels, lysozyme levels, C-reac-
tive protein, erythrocyte sedimentation rate (ESR), and urinalysis were 
all within normal limits. B-scan ultrasonography showed hyper-
echogenicity of the vitreous and possible chorioretinal lesions. Chest x- 
ray (CXR) showed mild pulmonary abnormalities diffusely, consistent 
with either a linear or interstitial pattern versus airway wall thickening, 
suggestive of possible bronchitis, with minimal widening of medias-
tinum and no evidence of hilar lymphadenopathy (Fig. 3). 

Infectious etiologies such as tuberculosis, treponema pallidum, 
toxoplasma, Lyme disease, and human immunodeficiency virus (HIV) 
were ruled out with testing. The patient was admitted to the hospital, 
and bilateral anterior chamber (AC) tap was performed for gram stain 
and culture with polymerase chain reaction (PCR). The patient received 
intravitreal (IVT) foscarnet in OD and intravenous (IV) acyclovir, fol-
lowed by IV amphotericin B and oral voriconazole, which did not 
improve ocular signs and symptoms. The patient also noted progressive 
shortness of breath. Several days later, AC tap for gram stain and culture 
and PCR for infectious agents including herpes simplex virus (HSV), 
cytomegalovirus (CMV), varicella zoster virus (VZV), toxoplasmosis, 
and mycobacterium tuberculosis were all negative. Vitreous biopsy 
showed vitreous strands with chronic inflammation and epithelioid and 
multinucleated macrophages suggestive of ocular sarcoidosis, with no 
signs of fungal infection or lymphoma. 

Due to the patient’s progressive shortness of breath and nonspecific 
findings on CXR, a chest computerized tomography (CT) scan with 
contrast (images not available for publication) was performed and 
revealed multiple lung nodules in the lower lobes bilaterally, with 
slightly enlarged mediastinal and right hilar lymph nodes and mild 

Fig. 1. Fundus photographs of the right (A, B) and left (C, D) eyes showing dense vitreous haze over the right eye with associated snowball formation. Note the large 
size of the snowballs with an appearance similar to fungal spores in a “string of pearls” configuration (white arrows). The left eye shows no definitive retinal in-
filtrates but has evidence of peripheral periphlebitis with associated hemorrhages (black arrows). 
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interstitial thickening with subtle underlying emphysematous changes. 
No definitive diagnosis could be made. Hence, lung biopsy was per-
formed at the recommendation of the pulmonology team and revealed 
reactive lymphocytes and rare benign bronchial epithelium in the right 
hilar lymph node. The histopathological findings of the lung biopsy 

supported a diagnosis of sarcoidosis with ocular involvement. The pa-
tient began treatment with IV methylprednisolone followed by predni-
sone, with subsequent improvement. After seven months of therapy, the 
best-corrected visual acuity was 20/63 in OD and 20/32 in OS. Color 
fundus photographs showed resolution of vitritis in both eyes (Fig. 4). 
The patient has since been doing well on mycophenolate mofetil 1000 
mg twice a day and prednisone, which has been tapered to 4 mg daily. 

3. Discussion 

3.1. Generating a diagnosis 

We have presented a case of a 64-year-old female who had bilateral 
pan-uveitis with dense vitritis and multiple large vitreous snowballs 
(OD > OS). The differential diagnosis for this presentation is broad and 
can be divided into three general etiologic categories: infectious dis-
eases, autoimmune uveitis, and masquerade syndrome. 

Generally, infectious etiologies should be ruled out and treated 
empirically first while waiting for further investigation. Endogenous 
fungal endophthalmitis was suspected given the history of various risk 
factors, including bladder surgery and exposure to moldy environments, 
as well as the appearance of the dense large vitreous snowballs in OD. 
However, this patient was not immunocompromised and had no other 
risk factors for acute fungal endophthalmitis. Other findings, such as 
posterior synechiae and absence of ocular pain and hypopyon, were also 
less consistent with fungal infection. Though the vitreous snowballs are 
atypical for acute retinal necrosis (ARN) syndrome, viral infection 
cannot be ruled out on presentation if the view of the posterior pole is 
obscured. HSV, VZV, or an atypical human herpes virus, such as human 
herpes virus-6 or human T-cell lymphotropic virus, were all possible 
etiologies and were considered. Endogenous bacterial endophthalmitis, 
including atypical presentations of Bartonella or Borrelia, were also 
considered. Parasitic diseases, such as Toxocara and toxoplasmosis, 
were thought to be less likely in the context of bilateral diseases. 
Toxoplasmosis is less likely to be bilateral when the infection is acquired 
as an adult but can be bilateral in congenitally acquired or immuno-
compromised cases. In this case, the absence of chorioretinitis and 
retinal scar in OS made toxoplasmosis less likely. While tuberculosis and 
syphilis should be suspected on any differential diagnosis for uveitis, 
these were excluded by blood evaluation. 

Autoimmune causes of uveitis include sarcoidosis, Adamantiades- 
Behçet disease, and collagen-vascular diseases, such as systemic lupus 
erythematosus or granulomatosis with polyangiitis. Although the patchy 
vitiligo on the forearms may suggest Vogt-Koyanagi-Harada disease, this 
is less likely given the dense vitritis and white race; moreover, ocular 
findings typically precede skin changes in this disease. Sarcoidosis has a 
wide range of systemic and ocular manifestations and is often labeled as 
a great mimicker of many other conditions. Two aspects in this case are 
particularly unique and deserve special consideration. First, the sero-
logic evaluation for sarcoidosis was non-revealing, with both ACE and 
lysozyme levels within normal limits. It has previously been reported 
that an ACE level above 50 units/L yields a sensitivity of 73–84%, 
specificity of 83–95%, and positive predictive value of 47% for 
sarcoidosis.23,24 ACE levels above 40 units/L and lysozyme levels above 
10 mg/L yield a positive predictive value of 83%. At ACE levels less than 
50 units/L, as seen in this index case, the probability of sarcoidosis is less 
than 1%.23 Second, the patient’s clinical presentation was atypical for 
sarcoidosis. Although vitreous snowballs are common posterior segment 
manifestations in sarcoidosis and are seen in up to 46% of cases,25 

sarcoidosis presenting with dense vitritis, accompanied by snowballs of 
such a large size, as to mimic the appearance of fungal spores, has, to our 
knowledge, not been reported. This presentation was more consistent 
with infectious endophthalmitis secondary to fungal infection, particu-
larly in context of the patient’s clinical and exposure history. Numerous 
reports have described the varied ocular presentations associated with 
sarcoidosis. Our case presented with bilateral pan-uveitis and vasculitis 

Fig. 2. Late phase fluorescein angiogram of the left eye demonstrating signif-
icant disc leakage (black arrow) with leakage of the inferior retinal vasculature 
(white arrow). 

Fig. 3. Chest radiograph demonstrating fine linear pulmonary infiltrates (black 
arrow) and interstitial pulmonary infiltrates (white arrow) which are nonspe-
cific for pulmonary disease. 
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with abnormalities on CXR but no clear mediastinal or hilar lymph-
adenopathy. Despite this atypical presentation, sarcoidosis remained on 
our differential diagnosis. Bilateral ocular inflammation/uveitis as the 
initial manifestation of sarcoidosis has been reported in 22–38% of 
cases.11 Many large epidemiologic studies have investigated the inci-
dence of sarcoidosis diagnoses that initially presented as pan-uveitis, 
with each showing variable results based on sarcoidosis endemicity, 
from as high as 38% in Turkey to as low as 0.6% in Saudi Arabia. Other 
international studies have found that the percentage of pan-uveitis cases 
proven to be secondary to sarcoidosis range from 0.6% to 38% in 
different countries, with the highest frequencies seen in Turkey, Ger-
many, Italy, and Sri Lanka.10,12,14–21 In Japan, suspected sarcoidosis 
accounts for 22.3% of all uveitis cases. Sarcoidosis is also the most 
common final diagnosis (40.7%) in cases of pan-uveitis of unknown 
initial etiology.22 

Although the patient is fairly young for ocular and central nervous 
system lymphomas, masquerade syndrome remained on the differential 
diagnosis. As lymphoma is not an urgent diagnosis, the vitrectomy was 
pursued primarily to exclude fungal infection. Metastatic disease was 
less likely. The patient was not taking any medications associated with 
idiopathic uveitis. 

3.2. Treatment 

Options for initial empiric therapy for bilateral pan-uveitis and 
vasculitis of suspected infectious etiology include antibiotics (e.g. van-
comycin, ceftazidime), antivirals (e.g. foscarnet for HSV/VZV and gan-
ciclovir for CMV), anti-parasitics (e.g. clindamycin) and antifungals (e.g. 
amphotericin B]. Given the severe vision loss in OD, immediate empiric 
treatment was warranted to maximize the chance of restoring visual 
acuity in OD and preserving visual acuity in OS. Given the high suspicion 
of fungal endophthalmitis and inability to rule out ARN, the patient was 
initially treated with an IVT injection of foscarnet (2.4 mg/0.1 ml) and 
admitted to the hospital for IVT amphotericin B (5 μg/0.1 ml). Para-
centesis was performed before IVT injection in OU to allow for gram 
stain, culture, and PCR testing, and to minimize the risk of elevation of 
IOP following two consecutive IVT injections. Her IOP was normal after 
the procedures. 

Patients who received both antivirals IVT and systemic therapy 
compared to systemic therapy alone showed slightly improved visual 
outcomes and decreased risk of retinal detachment.26 However, sys-
temic antivirals are the mainstay of treatment to arrest progression of 
retinal necrosis in the affected eye and to prevent involvement of the 
fellow eye.27,28 While early treatment of ARN is critical to prevent 
irreversible damage, there is currently no definitive therapeutic proto-
col. The frequency and duration of injections are subjective, and other 

data suggests the adjunctive use of IVT agents does not improve clinical 
outcomes.29 

In most cases of fungal endophthalmitis, chorioretinitis and very 
early endophthalmitis can be treated with systemic antifungal agents 
without vitrectomy. In more advanced disease, however, therapeutic 
vitrectomy should be considered. In this case, diagnostic and therapeutic 
vitrectomy was urgently performed to reduce agent load, clear vitreous 
media, and obtain enough samples for culture, gram stain, potassium 
hydroxide test, PCR for fungal agents, as well as cytology, immunohis-
tochemistry, flow cytometry, and gene testing for lymphoma, though 
less likely. Generally, an AC tap alone will not provide enough samples 
for all testing; although a higher percentage of true positive diagnoses 
are thought to be obtained from aqueous than vitreous fluid in PCR 
testing, this difference has not been shown to be statistically 
significant.30 

If the diagnostic vitrectomy did not yield a diagnosis, chorioretinal 
biopsy of OD could have been considered, depending on the location of 
lesions and responsiveness to therapy. Other sites for biopsy should be 
considered if laboratory testing showed other abnormalities (e.g. liver or 
kidney dysfunction). In this patient, chest CT revealed hilar lymphade-
nopathy. A diagnosis of ocular sarcoidosis was eventually reached after 
a positive lung biopsy by the pulmonology team. Treating intermediate 
and posterior segment involvement in sarcoidosis generally requires 
systemic corticosteroids with prednisone (1 mg/kg/day) in adults, fol-
lowed by oral corticosteroids subsequently tapered to low dose therapy. 
Steroid-sparing immunomodulatory therapy such as methotrexate, 
mycophenolate mofetil, and azathioprine may be required to maintain 
disease quiescence. The patient was treated with IV methylprednisolone, 
and subsequently prednisone and mycophenolate mofetil, which led to 
improvement and maintained disease quiescence. 

In summary, the index case report emphasizes the importance of 
maintaining a targeted but broad differential diagnosis in managing 
uveitis. Many cases that initially present most consistent with one eti-
ology may ultimately receive very different or unexpected diagnoses. 
The index case reinforces the reputation of ocular sarcoidosis as a great 
masquerader with particularly protean clinical manifestations. To our 
knowledge, this report is the first in recent literature to describe a case of 
ocular sarcoidosis that initially imitated the presentation of fungal 
endophthalmitis with dense vitritis and fungal ball-like vitreous 
opacities. 

Patient consent 

Verbal consent was obtained from the patient to publish this case. 
Written consent to publish was not obtained. The index report does 

not contain any personal identification information. 

Fig. 4. Follow up fundus photographs of the right (A) and left (B) eye showing improvement of the previously seen vitreous haze and snowballs in the right eye after 
treatment with systemic corticosteroids. 
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