
Abstract 

Austrian syndrome occurs in 1.2% of all patients with pneu-
mococcal infective endocarditis. It presents with the triad of
meningitis, pneumonia, and endocarditis. It is commonly seen in
elderly males with a history of alcohol abuse, an immunocompro-
mised state, or recent valve surgery. We present a case of Austrian
syndrome presenting with paravalvular complications in the form
of aortic root fistula. In this report, we describe the second patient
with the community-acquired, pneumococcal, native, aortic valve,
endocarditis with Austrian syndrome complicated by the develop-
ment of an aortic fistula.

Introduction 

Pneumococcal endocarditis incidence has dramatically
decreased since the introduction of penicillin [1]. The link
between pneumococcal meningitis, endocarditis, and pneumonia
was initially described by Austrian and this triad of clinical mani-

festations secondary to Streptococcus Pneumoniae has been
named Austrian syndrome [2]. We describe a patient with Austrian
syndrome presenting with paravalvular complication.

Case Report

A 52-year-old male presented with high grade, intermittent,
fever with chills, moderate, persistent, holo-cranial headache, and
generalized malaise for 3 weeks. 

Upon arrival to the emergency department, his temperature
was 39.4°C, his heart rate was 100 per minute and his blood pres-
sure was 110/70 mmHg. On physical examination, he appeared
lethargic, without any meningeal signs, any cranial nerve deficits,
or motor weakness. His bilateral plantar reflexes were normal.
Laboratory investigations showed a white blood count (WBC) of
11000/ml with a neutrophil percentage of 85.8%. Cerebrospinal
fluid (CSF) analysis showed elevated total protein of >150 mg/dL,
low glucose of <1 mg/dL, and CSF WBC count of 54 cells/mm3

suggestive of bacterial meningitis. Initially, he was started on van-
comycin and ceftriaxone. Initially, his CSF gram stain was nega-
tive but eventually, his CSF and blood cultures showed
Streptococcus pneumonia, and his antibiotic was switched to
Penicillin G based on susceptibilities. His magnetic resonance
imaging of the brain showed small foci in the left cerebellar hemi-
sphere and left parietal lobe which was suggestive of acute or sub-
acute infarcts (Figure 1 A1,A2,B1,B2). His EKG did not show any
new PR prolongation and his transesophageal echocardiogram
(TEE) showed severe aortic regurgitation with vegetation on the
left coronary cusp of the aortic valve (Figure 1 D1,D2). Urgent
aortic valve replacement was planned and his perioperative com-
puted tomography of the heart with coronaries demonstrated an
aortic root fistula (Figure 1C) and airspace disease in the right
upper lobes conclusive of pneumonia, thus completing the triad of
Austrian Syndrome. He underwent urgent aortic valve replace-
ment. Following the initiation of antibiotics, and surgery he had
significant clinical improvement. Repeat blood cultures were doc-
umented to be sterile. He was discharged in a stable condition with
antibiotics for a total duration of 4 weeks.

Discussion

Pneumococcal endocarditis contributes to <3% of communi-
ty-acquired infective endocarditis and is associated with higher
mortality [3]. And <1% pneumococcal endocarditis patients have
the classical triad of pneumococcal meningitis, endocarditis, and
pneumonia [4]. Risk factors including advanced age, alcohol
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abuse, underlying medical comorbidities including diabetes melli-
tus, valvular disease, congenital or acquired spleen dysfunction,
and HIV infection can predispose to invasive pneumococcal endo-
carditis and meningitis [4,5]. 

Patients with IE are prone to develop hemorrhagic and embolic
events. Septic cerebral embolism is reported in around 40% of
patients with IE. IE involving left-sided valves are more prone to
develop septic emboli to the brain [6,7]. Risk factors for develop-
ing embolic infarcts are older age, prior embolic events, multiple
valvular endocarditis, larger vegetation’s and virulent organisms
like Staphylococcus aureus, and Candida [8,9]. Reports of embolic
events in Streptococcus pneumonia are uncommon and mostly in
presence of the Austrian syndrome. These embolic infarcts are
often multiple, bilateral, and tend to be distributed in the territory
of middle cerebral artery territory similar to our patient [10,11].
Magnetic Resonance Imaging helps to diagnose, characterize and
differentiate acute and subacute infarcts as in our patient.
Management is mostly conservative with the role of thrombolysis
and mechanical thrombectomy being studied for the suitable
patient [12].

The most common site of endocardial involvement in Austrian
syndrome is the aortic valve. It is known to have an aggressive
course associated with rapid valvular destruction and/or systemic
embolism. Aortic root fistula can occur secondary to extension and

infiltration of the pyogenic, necrotic tissue. These fistulae can fur-
ther extend into cardiac chambers, surrounding vasculature includ-
ing the aorta, coronary arteries, pulmonary artery, and bronchus.
These are more common following prosthetic valve-related infec-
tions and are better described with cardiac MRI [13-15]. Aortic
root fistula secondary to invasive pneumococcal endocarditis is a
rare presentation of the same and warrants urgent surgical manage-
ment like our patient [15]. 

There has been a report of pneumococcal aortic valve IE pre-
senting with aortopulmonary fistula [16]. As per our knowledge,
we report the second patient with the community-acquired pneu-
mococcal, native, aortic valve, endocarditis with Austrian syn-
drome complicated by the development of an aortic fistula.
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Figure 1. A1, A2, B1, B2) Magnetic resonance imaging of the brain with and without contrast. A) Axial plane: magnetic resonance imaging
of the brain showing two foci that are hypointense on apparent diffusion coefficient map and hyperintense on T2/Fluid attenuation inver-
sion recovery in the left cerebellar hemisphere (A) and left parietal lobe (B1). C) CT angiography of the heart demonstrating aortic root
erosion or fistula with a diameter of about 4 mm. D1, D2) TEE demonstrating aortic valve vegetation and severe aortic regurgitation.
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