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A B S T R A C T   

Purpose: To describe a patient presenting with frosted branch angiitis soon after small-pox vaccination. 
Observations: Frosted branch angiitis (FBA) is an acute onset retinal vasculitis featuring prominent perivascular 
sheathing in otherwise healthy individuals. FBA has been associated with noninfectious and infectious etiologies. 
This report describes a twenty-year-old African American female who developed bilateral frosted branch angiitis 
one week after small-pox vaccination. At presentation, the patient had bilateral, para-central visual field defects 
and subjective visual disturbances. On dilated exam, the patient demonstrated diffuse vasculitis bilaterally. The 
patient’s field defects and clinical exam responded dramatically to oral prednisone therapy. 
Conclusions and Importance: Acute idiopathic frosted branch angiitis is a rare condition which was temporally 
associated with small-pox vaccination.   

1. Introduction 

Frosted branch angiitis (FBA) is the clinical appearance of sheathing 
of retinal vessels, resembling the frost on a tree branch.1 FBA has been 
associated with various etiologies including leukemia & lymphoma,2 

auto-immune conditions (e.g. Behcets, Crohn’s3,4), herpes simplex 
virus,5 varicella zoster virus,6 and toxoplasmosis.7,8 While some patients 
have systemic symptoms, other young, healthy individuals lack systemic 
findings.9 This case report describes a young female patient with idio
pathic frosted branch angiitis and is the only report in the literature of 
FBA temporally associated with small-pox vaccination. 

2. Case report 

A twenty-year-old African American female presented to the Dean 
McGee Eye Institute complaining of 3–4 days of “static” in her vision. 
Past medical history was unremarkable. The patient was active duty in 
the military. Review of systems was negative except for mild, intermit
tent headaches. On further questioning, she recalled receiving a small- 
pox vaccination (ACAM2000) 10–11 days prior to presentation. Visual 
acuity was 20/15 in each eye. External exam was unremarkable. Slit 
lamp exam of the anterior segment showed half plus diffuse conjunctival 
hyperemia bilaterally but was otherwise unremarkable. Dilated fundus 
examination showed profound vascular sheathing bilaterally, predomi
nantly of veins but with some arteriolar involvement (Fig. 1). Visual 

fields revealed a para-central defect bilaterally and OCT demonstrated 
corresponding macular edema. Fluorescein angiogram (Fig. 2) showed 
an absence of leakage from the affected blood vessels. Laboratory testing 
including ACE, ANCA, QuantiFERON Gamma, HIV rapid test, VDRL, 
RPR, FTA-ABS, CBC, BMP, ESR, and CRP, was subsequently negative or 
normal. ANA was positive. MRI of the brain was unremarkable. Empiric 
oral prednisone at a dose of 60 mg was initiated. 

At two-week follow-up, all visual symptoms had resolved. Visual 
field and OCT showed resolution of visual field defects and associated 
macular edema respectively. Fundus examination showed near com
plete resolution of the vascular sheathing. The patient’s oral prednisone 
was subsequently tapered over four weeks, at which the conclusion she 
had no recurrence. 

3. Discussion 

The clinical presentation of frosted branch angiitis does not correlate 
with any single etiology. Rather FBA can be considered a clinical sign. As 
such, we considered numerous etiologies in our differential diagnosis. 
The patient’s laboratory testing was not consistent with syphilitic nor 
tubercular infection. The bilaterality and symmetry of involvement 
suggested against herpes simplex virus or varicella zoster virus. While 
the ANA was qualitatively positive, an analysis of data from the National 
Health and Nutrition Examination Survey shows a significant proportion 
of the U.S. population has antinuclear antibodies.10 This patient had no 
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other systemic, ophthalmic (cotton wool spots, hemorrhage, ischemia, 
etc.) or laboratory findings to suggest lupus. There were no history or 
laboratory findings to suggest leukemia or lymphoma. MRI of the brain 
did not show any demyelinating findings to suggest multiple sclerosis. 
This patient did not show leakage of dye from affected retinal vessels. 
The angiographic findings of FBA may vary and may not feature 
prominent leakage.11 In this patient, the absence of leakage suggests 
perivascular infiltration without breakdown of endothelial cell tight 
junctions. The relatively early presentation of the patient 
post-vaccination may explain the lack of leakage. Alternatively, the 
pathogenesis of this specific and presumably post-vaccine FBA may 
somehow spare the endothelium. 

We identified the smallpox vaccination as the probable etiology of 
this patient’s frosted branch angiitis. The smallpox vaccination was first 
developed in the 1798 by Edward Jenner. Subsequently, the vaccine was 
used to eradicate the smallpox virus in the 1970’s. Due to recent concern 

for bio-terrorism, military groups throughout the world have begun to 
routinely vaccinate all service members. The vaccine is a live vaccina 
virus. Therefore, it induces both antibody and cell-mediated immu
nity.12 There are two types of vaccines which are currently on the 
market ACAM2000, and JYNNEOSTM (also known as Imvamune or 
Imvanex).12 The ACAM2000 has been used extensively by the military 
since 2007 and was the vaccine administered to this patient. ACAM2000 
is a replication-competent vaccinia virus that can be transmitted from 
the vaccinated individual to others. In contrast, JYNNEOSTM is a 
replication-incompetent vaccine and cannot transmit from the vacci
nated individual; therefore it can be used in the immunocompromised.12 

All live, replication-competent versions of the vaccine (including the 
ACAM2000) carry significant risks of side effects. These include 
dermatologic, cardiac, immunologic, developmental, and ocular condi
tions. The inoculation site produces a large pustule. This pustule can be a 
source for auto-inoculation or bacterial superinfection. Vaccine re
cipients can also develop a general vaccina in which a disseminated 
vesicular rash occurs. Those with pre-existing atopy are at high risk to 
develop eczema vaccina – a serious complication which includes fever, 
lymphadenopathy and possible death. Other rare side effects include 
fetal vaccina, postvaccinal encephalitis, myocarditis/pericarditis, and 
dilated cardiomyopathy.13 

Replication-competent vaccines can also cause numerous ocular side 
effects. Smallpox vaccination has been associated with blepharitis, 
conjunctivitis, and keratitis, likely related to an auto-inoculation 
mechanism where patients touch the vaccine injection site and subse
quently touch the eyelids. Smallpox infection has been reported to cause 
iritis, iridocyclitis, retinitis, chorioretinitis, or optic neuritis.14 The only 
reports of smallpox vaccination associated ocular side effects are 
through the Vaccine Adverse Event Report System (VAERS). There was 
one report of optic neuritis 14 days after DryVax Immunization and two 
self-reported cases of uveitis (one unspecified and the other anterior 
uveitis) following smallpox vaccination of unknown type.15 

Vaccinations other than smallpox have been implicated in uveitis, 
interstitial keratitis and optic neuritis. These reactions may be an 
immunologic response to the vaccine or its adjuvants.16 Several pro
posed mechanisms for retinal vasculitis secondary to vaccination 
include: immune complex mediated damage to the vessel wall, activa
tion of B and/or T cells through molecular mimicry, and direct microbial 
invasion into endothelial cells.17 A case report from Scotland described 
two patients who developed arteriolar vasculitis following vaccination. 
The first patient presented with cotton wool spots, splinter hemorrhages 
and peripapillary arteriolar vasculitis after swine-flu immunization. The 
second patient presented after receiving three vaccinations: diphtheria, 
tetanus, and polio, hepatitis A, and typhoid. This individual developed 
unilateral optic disc swelling, submacular fluid and sheathing of arte
rioles.18 Viral vaccines, particularly influenza and hepatitis B, are also 
known to have a higher incidence of vasculitic reactions.19 

In this report, the patient’s unremarkable medical history and lab
oratory workup combined with the close temporal relationship to the 
vaccination event indicates smallpox vaccination was the likely etiology 
of the acute idiopathic frosted branch angiitis. Oral corticosteroid 
therapy may hasten resolution of anatomic and associated functional 
abnormalities. 

4. Conclusions 

Frosted branch angiitis is a rare entity that has a broad differential 
diagnosis. Our patient presented with acute idiopathic frosted branch 
angiitis shortly after smallpox vaccination. Ultimately, she had an 
excellent response to steroids. To our knowledge, this is the first case 
report of frosted branch angiitis temporally associated with smallpox 
vaccination. 

Fig. 1. Dilated fundus examination showed profound vascular sheathing 
bilaterally, predominantly of veins but with some arteriolar involvement. 

Fig. 2. Fluorescein angiogram on presentation demonstrated diffuse vascular 
sheathing bilaterally without leakage. 
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