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Aortic root fistula complicating 
infective endocarditis: role of 64-
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A 47-year-old man with known bicuspid aortic 
valve was admitted with a six-week history 

of night sweats and malaise. Clinically, aortic 
systolic and diastolic murmurs were present. 
Temperature was 38ºC, white cell count was 
elevated at 13.8 x 109/L, erythrocyte sedimentation 
rate (ESR) was 44 mm/hr, and three consecutive 
blood cultures grew Streptococcus parasanguinis. 
Transthoracic (TTE), then transoesophageal (TOE) 
echocardiography was performed.

TOE confirmed a 0.8 cm vegetation at the 
posteriorcommissure of the aortic valve with an ill-
defined, 1.6 cm diameter, loculated lesion anterior to 
the valve pressing into the right ventricular outflow 
tract. This was felt to be an abscess cavity (hollow 
arrow, figure 1). TOE showed no involvement or 
impairment of flow throughout the length of the left 
main stem (LMS) or proximal right coronary arteries 
(LMS is seen at 3 o’clock in figure 1). Colour Doppler 
assessment showed mild aortic stenosis and eccentric 
aortic regurgitation.

A 64-slice multi-detector cardiac computed tomography 
(64-MDCT) examination was performed to confirm 
diagnosis and assess coronary vessels prior to surgery. 
The study revealed the presence of an aortic root fistula 
(communication between two neighbouring cavities 
through an abscess). The abscess communicated with 
the aortic root and the left ventricular outflow tract 
(LVOT) (F1 and F2, respectively, in figure 2). The 
coronary arteries were normal. The patient successfully 
underwent urgent surgery.

Discussion 
Abscess formation is a feared complication of 
infective endocarditis. It increases mortality and is an 
indication for surgical intervention. TTE is relatively 
poor at detection with sensitivity of only 28%; TOE is 
superior (87%) and is generally considered to be the 
investigation of choice.1 Both investigations should, 
however, be performed where abscess is suspected, 
as TTE may yield better images of an anterior root 
abscess, while TOE is better for posterior root 

abscess. TOE can also define the origins of the 
coronary arteries in relation to the abscess.

Colour Doppler is often helpful in demonstrating 
abnormal flow through an abscess or fistula. In 
this case, the abnormal flow associated with mixed 
aortic valve disease masked any jets associated 
with the fistula. 

Cardiac computed tomography (CT) has evolved as 
a powerful tool in the assessment of coronary artery 
disease, but it may prove to have a useful role in the 
investigation of some cases of infective endocarditis, 
especially where abscess is suspected.2,3 CT, 
however, faces several challenges: 

Although spatial resolution is excellent (<1 mm), 1.	
temporal resolution does not match TOE, and 
pyrexic patients may exhibit tachycardia.

Only a few time points in the cardiac cycle are 2.	
imaged, typically 40%, 70% and 75% of the 
R to R interval. Thus, appreciation of moving 
structures may be poor.

The valve leaflets are both thin and mobile, 3.	
and, therefore, difficult to image well – valve 
perforations can easily be missed.

Figure 1. Transoesophageal echocardiogram image. 
Hollow arrow marks abscess anterior to a bicuspid 
aortic valve (AV) and below the level of the 
pulmonary valve (PV). Solid arrow marks vegetation 
on the posterior aspect of the aortic valve
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Advantages of CT include:

Multi-planar reconstruction allows ready 1.	
appreciation of complex 3D structures such 
as the fistula seen in this case. Infiltration of 
infection into the myocardium is easy to see.

CT offers the ability to image the entire 2.	
coronary tree non-invasively, since catheter 
angiography runs the risk of septic 
embolisation in aortic valve endocarditis.4

In a head-to-head comparison of CT with 
TOE in infective endocarditis, both correctly 
identified 96% of vegetations (26 out of 
27 patients) proven at surgery, while CT 
detected 100% of abscesses proven at 
surgery (nine out of nine patients) versus 
89% for TOE (eight out of nine patients). The 

majority of vegetations missed by CT were 

≤4 mm in size.5

European Cardiac Society Guidelines on 

infective endocarditis (2009) state that: “multi-

slice CT has recently been shown to give good 

results in the evaluation of infective endocarditis 

(IE)-associated valvular abnormalities, as 

compared with TOE, particularly for the 

assessment of the perivalvular extent of 

abscesses and pseudoaneurysms”.6 We believe 

that the high spatial resolution of CT makes 

it most useful in aortic valve endocarditis, 

where it allows multi-planar and 3D imaging of 

complex perivalvular disease, and it may also 

avoid the embolic risk associated with invasive 

coronary angiography in this setting •
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Editors’ note
See also the Editorial by Susanna Price on pages 7–9 
of this issue.

Figure 2. A: Cardiac computed tomography (CT) multi-planar reconstruction. The 
abscess cavity (hollow arrow) communicates with the aortic root (F1) and left ventricular 
outflow tract (F2) to form a fistula. The abscess presses forward into the right ventricular 
outflow tract displacing the pulmonary valve (PV) superiorly. B: Cardiac CT blood 
pool inversion image. The bicuspid aortic valve (AV) is clearly seen with a fistulous 
connection (F1) to the abscess cavity (hollow arrow) 

Key: Ao = aorta; AV = aortic valve; LA = left atrium; LV = left ventricle; PV = pulmonary valve; RV = right ventricle
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