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Abstract
There is increasing evidence on the utility of cardiac computed tomography (CCT) 
in infective endocarditis (IE) to investigate the valvular pathology, the extra-
cardiac manifestations of IE and pre-operative planning. CCT can assist in the 
diagnosis of perivalvular complications, such as pseudoaneurysms and abscesses, 
and can help identify embolic events to the lungs or systemic vasculature. CCT 
has also been shown to be beneficial in the pre-operative planning of patients by 
delineating the coronary artery anatomy and the major cardiovascular structures 
in relation to the sternum. Finally, hybrid nuclear/computed tomography 
techniques have been shown to increase the diagnostic accuracy in prosthetic 
valve endocarditis. This manuscript aims to provide a contemporary update of 
the existing evidence base for the use of CCT in IE.
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Core Tip: Cardiac computed tomography (CCT) has an expanding role in the management of infective 
endocarditis (IE). It has been shown to be superior to echocardiography for diagnosing perivalvular 
complications such as pseudoaneurysms and abscesses. CCT can also diagnose extra-cardiac manifest-
ations of IE such as septic emboli to the lungs. It can assist in pre-operative planning by delineating the 
coronary anatomy and assessing vascular structures. Herein, we review the role of CCT in IE including the 
evidence base comparing CCT to echocardiography in diagnosing the valvular complications of IE and the 
use of CT in IE beyond valvular assessment.

Citation: Hughes D, Linchangco R, Reyaldeen R, Xu B. Expanding utility of cardiac computed tomography in 
infective endocarditis: A contemporary review. World J Radiol 2022; 14(7): 180-193
URL: https://www.wjgnet.com/1949-8470/full/v14/i7/180.htm
DOI: https://dx.doi.org/10.4329/wjr.v14.i7.180

INTRODUCTION
Infective endocarditis (IE) is an infection of the endocardium, heart valves or intra-cardiac devices. It 
remains a challenging disease to diagnose and manage with high rates of morbidity and mortality[1,2]. 
Echocardiography remains the main imaging modality used in IE; more recently, however, there is an 
increasing evidence base for a multimodality imaging approach for IE. Complementary imaging 
modalities including cardiac computed tomography (CCT) now play increasingly important roles in 
diagnosis, risk stratification and management of IE. CCT has certain advantages compared to echocardi-
ography in being able to investigate for perivalvular extension, extra-cardiac complications of IE, 
including metastatic spread and planning for surgery including assessing for coronary artery disease. 
Advancements in CT technologies, including the use of dedicated cardiac gated four-dimensional CCT, 
have expanded the applications of CT in IE, demonstrating good sensitivity and specificity for 
diagnosing the complications of IE. This article aims to review the available evidence for the use of CCT 
in IE.

CLINICAL CONSIDERATIONS 
The incidence of IE in the United States is estimated to be approximately 15 per 100000 persons annually
[3,4], with Staphylococcus aureus (SA) being the most common pathogen followed by Viridans group 
Streptococci[5]. A number of risk factors have been identified for acquiring IE, including the presence of 
a prosthetic valve, a previous episode of IE, patients with untreated cyanotic congenital heart disease, 
injection drug use, poor dentition and pre-existing valvular heart disease[6]. The clinical presentation of 
IE can vary significantly from an acute life threatening illness to a more indolent chronic disease[7]. The 
most common presenting symptoms are: fever, cardiac murmur, heart failure or complications from 
septic emboli[8].

The Duke criteria were developed in 1994 to assist in the risk stratification of patients with suspected 
IE into definite, possible and rejected cases of IE[9]. These criteria have been since validated by a 
number of retrospective analyses, and underwent further modification in 2000 to reflect changing 
clinical practice and the emergence of SA as the most common pathogen encountered[10-12]. Despite 
the updated clinical criteria for diagnosis of IE, there often remains a delay in diagnosis for many 
patients, commonly due to a lack of microbiological criteria from impropriate antibiotic use, with worse 
outcomes seen in these patients[13,14]. Advances in CT technologies including improvements in both 
temporal and spatial resolution have enabled greater use of CCT for the diagnosis of IE. The European 
Society of Cardiology guidelines for the management of infective endocarditis reflect these advances in 
imaging techniques and include paravalvular lesions detected by CCT to be a major imaging criterion
[15]. The 2020 American College of Cardiology/American Heart Association Guideline for the 
management of patients with valvular heart disease also recommend the use of CCT as an adjunctive 
imaging modality for IE[16].

Echocardiography 
Echocardiography, including transthoracic echocardiography (TTE) and transesophageal echocardio-
graphy (TEE) where appropriate, remain the first line imaging modality for the diagnosis and 
monitoring of IE[17,18]. There are three main echocardiographic findings that are considered major 
criteria for the diagnosis of IE: vegetations, abscesses/pseudoaneurysms and new dehiscence of a 
prosthetic valve[15]. In native valve endocarditis, the sensitivities for the diagnosis of a vegetation are 
approximately 70% for TTE and 96% for TEE, respectively[17]. For prosthetic valve endocarditis (PVE), 
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the sensitivities for diagnosing a vegetation are approximately 50% for TTE and 92% for TEE, 
respectively[17]. There are many challenges in the diagnosis of IE with echocardiography, including 
small vegetations or embolization of the vegetation prior to imaging, difficulty visualizing the lesion in 
the setting of pre-existing valvular disease or with prosthetic valves. Small abscesses may also be 
challenging to diagnose, especially by TTE[19]. There are also many mimics of IE that could result in a 
false positive diagnosis, such as Lambl’s excrescence, fibroelastomas, thrombus, degenerative lesions, 
prosthetic material/sutures or marantic lesions[20]. CCT can therefore be helpful to assist in the 
diagnosis of IE, when there are equivocal findings by echocardiography or in challenging cases 
involving prosthetic valves[21].

Dedicated cardiac CT protocol for endocarditis evaluation
For evaluation of cardiac valves, multiphase imaging using a retrospectively ECG-gated acquisition is 
required to obtain an isotropic data set. Images are acquired in spiral mode utilizing a low pitch of 0.16 
to 0.5 during 5-10 R-R intervals with a section thickness of 0.60 mm. Thin collimation is used for optimal 
visualization of the valve leaflets, typically 64 mm × 0.6 mm. The tube voltage used is adapted to the 
patient’s weight, and can vary between 100 to 120 kV. Gantry rotation time of 0.28 s to 0.35 s is used[22-
27]. The scan is typically performed in a limited field of view from the level of the carina to the cardiac 
apex.

Timing of the iodinated contrast bolus is important to optimize visualization of the involved cardiac 
valves. A monophasic contrast injection is most commonly used, with timing of the contrast bolus 
chosen for optimal visualization of the expected involved valve and cardiac chambers. Alternatively, 
biphasic contrast injection may be performed, which allows evaluation of all cardiac chambers and 
valves[28]. Premedication with beta blockers may be used to regulate heart rate to less than 65-70 bpm if 
not contraindicated. This improves image quality by reducing artefacts related to cardiac motion and 
valvular motion.

The isotropic data set acquired from the retrospectively gated acquisition allows for reconstruction in 
any desired plane. In addition to static images, imaging at multiple points during the cardiac cycle also 
allows for creation of 4D cine images, allowing for evaluation of valve leaflet motion and planimetry.

Because images are acquired throughout the entire cardiac cycle, this results in a significantly higher 
radiation dose penalty compared to prospectively gated CT as used typically in CT angiography of the 
coronary arteries. Radiation dose may be lowered utilizing methods such as iterative reconstruction and 
ECG-triggered radiation dose modulation. However, ECG-triggered dose modulation may result in 
suboptimal evaluation during the phase of reduced tube current, typically the systolic phase[29]. There 
are specific protocols used for visualizing the various cardiac and extra manifestations of IE and for pre-
operative planning. Herein, we group all of these into an umbrella term of CCT, referring to ECG-gated 
CT of the chest with contrast. There are some situations, such as during investigation for septic emboli 
to the visceral organs, when abdominal imaging may also be needed.

UTILITY OF CARDIAC CT IN INFECTIVE ENDOCARDITIS
CCT has the ability to assess for valvular lesions, perivalvular extension, metastatic spread/
embolization, as well as aortic anatomy. CCT may also be used in appropriate cases for the assessment 
of coronary artery disease[30]. This is particularly relevant in patients with aortic valve IE and 
vegetations, whereby invasive coronary angiography may be relatively contraindicated, due to the 
potential risk of causing the vegetations to embolize during the procedure. CCT can detect valvular 
lesions, such as vegetations, prosthetic valve dehiscence in addition to perivalvular lesions such as 
abscesses, fistulae and pseudoaneurysms[26,31]. Table 1 compares the various definitions for IE 
detected on CCT vs TEE.

PERIVALVULAR COMPLICATIONS
Pseudoaneurysms and abscesses
Perivalvular extension of IE, which includes pseudoaneurysms, abscesses and fistulae are associated 
with a higher rate of operative management and mortality[32-34]. A pseudoaneurysm is a perivalvular 
cavity that is in communication with the cardiovascular lumen which results from an abscess rupturing 
into a cavity[17]. On echocardiography, this appears as a pulsatile echo-free space with detectable 
Doppler color flow, while on CCT, it appears as an abnormal cavity close to the valve with direct 
communication with the heart chambers or major blood vessel[30]. An abscess is a closed cavity with 
necrosis and purulent material not in communication with a cardiovascular cavity[17] . On echocardio-
graphy, this appears as a thickened perivalvular area with a homogenous echo-dense or echo-lucent 
appearance. On CCT, abscesses appear as perivalvular collections of fluid encased in a thick layer of 
inflammatory tissue enhanced by the injection of contrast medium. See Figures 1-4 for examples of 
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Table 1 Comparison of cardiac computed tomography vs transesophageal echocardiography findings in infective endocarditis[15,30]

CCT TEE

Vegetation An irregular mass or thickening associated with the 
endocardium, native valve or prosthetic valve with low 
to intermediate attenuation

Mobile or non-mobile intracardiac mass on valve or other endocardial 
structures, including on implanted intracardiac material

Pseudoaneurysm Perivalvular collection of contrast enhanced material 
usually adjacent to a valve with a visible direct 
communication

Abnormal perivalvular echo-free space with color-Doppler flow 
showing connection with the cardiovascular lumen

Abscess Usually perivalvular collection of low attenuation 
material. Often has a thick layer of tissue in the wall of 
the collection that enhances with contrast

Usually perivalvular collection that can have an echodense or 
echolucent appearance without a communication to a lumen

Dehiscence of a 
prosthetic valve

Prosthetic valve misalignment with a tissue defect 
between the annulus and prosthesis

Evidence of excessive motion of a prosthetic valve. Occasionally, it is 
possible to see a defect between annulus and prosthesis and/or 
evidence of paravalvular leak on Doppler assessment

Perforation Leaflet tissue defect that can be observed in two different 
views

Defect in a valve leaflet that may be seen visually as an interruption of 
tissue or by color flow across the defect

Fistula An abnormal communication between two cardiac 
chambers that is contrast filled

An abnormal connection two neighboring lumen detected by color 
Doppler flow

CCT: Cardiac computed tomography; TEE: Transesophageal echocardiography.

Figure 1 Prosthetic aortic valve infective endocarditis with valve dehiscence and pseudoaneurysm. Patient with extensive peri-aortic root 
abscess cavity/pseudo-aneurysm (stars) related to prosthetic valve endocarditis. Note the extensive peri-valvular space around the prosthetic aortic valve and 
evidence of valve dehiscence on transesophageal echocardiography. Comparable short-axis and long-axis images from cardiac computed tomography and short-axis 
and long-axis images from transesophageal echocardiography.

comparisons of TEE and CCT images in patients with perivalvular complications of IE (Table 2).
A 2009 study by Feuchter et al[24] to investigate the value of CCT for the assessment of valvular 

abnormalities included 37 consecutive patients (29 of whom went on to have surgery) with clinically 
suspected IE who underwent both CCT and TEE. CCT identified all pseudoaneurysms and abscesses in 
this study with sensitivity and specificity of 100%, which was superior to TEE (sensitivity of 89% and a 
specificity of 100%)[24]. CCT was also shown to be superior to TEE for perivalvular extension of the IE, 
identifying myocardial and pericardial extension more often than TEE[24]. In a 2009 prospective study, 
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Table 2 Strengths and limitations of various imaging modalities for assessing infective endocarditis

Modality CCT TTE TEE PET/CT

Strengths Ability to image the entire thorax; 
Improved detection of perivalvular 
complications; CAD Assessment; 
Pre-Operative planning; Detection 
of extra-cardiac emboli

Good Spatial resolution; 
Availability and portable; Low 
cost; Lack of radiation; Lack of 
contrast; Chamber quantification; 
Assess hemodynamics

Improved spatial and temporal 
resolution over TTE; Availability and 
low cost; Lack of radiation; Lack of 
contrast; Better sensitivity than TTE 
in PVE; Assess Hemodynamics

Improved detection of 
perivalvular complications; 
Improved diagnostic 
accuarcy in PVE detection 
of embolic events 

Weaknesses Higher cost; Radiation exposure; 
Nephrotoxicity; Lower sensitivity 
for small vegetations and leaflet 
perforation; Availability may be 
limited 

Limited value in PVE; No tissue 
characterization; Low sensitivity 
for peri-valvular complications

No tissue characterization; May miss 
some peri-valvular complications; 
Invasive procedure requiring 
sedation (cannot be performed in 
some patients with esophageal 
issues)

Limited availability; Higher 
cost; Radiation exposure

CCT: Cardiac computed tomography; TEE: Transesophageal echocardiography; TTE: Transthoracic echocardiography; PET: Positron emission 
tomography; PVE: Prosthetic valve endocarditis; CAD: Coronary artery disease.

Figure 2 Native mitral valve infective endocarditis with pseudoaneurysm. A and B: Mitral annular pseudo-aneurysm (dotted box) detected on cardiac 
computed tomography; C: Cardiac computed tomography with evidence of native mitral valve endocarditis on transesophageal echocardiography (star); D: Cardiac 
computed tomography with a prominent peri-annular cavity, consistent with a mitral annular pseudo-aneurysm.

19 patients with aortic valve endocarditis requiring surgical intervention underwent CCT pre-
operatively[25]. The majority of patients (approx. 90%) had native valve IE. This study showed that CCT 
had sensitivity and specificity for diagnosing pseudoaneurysms of 100% and 92%, respectively, and 
CCT correctly identified all cases where there was extension of IE into the intervalvular fibrosa[25]. This 
paper did not report the TEE findings for their participants [25].

A paper by Fagman et al[23] reported in 2012 on 27 consecutive patients who had TEE findings of 
aortic valve PVE and investigated the strength of agreement between the TEE and CT results. They 
found a strength of agreement compared to TEE was 0.68 for abscesses and 0.75 for dehiscence[23]. 
However, using surgery as the reference standard (16 patients went on to have surgery), CCT had 
sensitivity of 91% to detect pseudoaneurysms /abscesses compared to 82% for TEE[23]. A 2013 study 
investigated the additional value of CCT beyond the usual evaluation with TEE in PVE in 28 patients, 
with a final diagnosis being either determined clinically or at the time of surgery as reported by Habets 
et al[35]. They reported that usual evaluation had sensitivity of 68% for detecting periannular complic-
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Figure 3 Mechanical aortic valve infective endocarditis with aortic root abscess. A and B: Patient with extensive peri-aortic root abscess, with a 
contrast outpouching and surrounding soft-tissue density (star) nearly encasing the left main artery; C and D: Transesophageal echocardiography demonstrated 
similar findings, although not as well defined due to shadowing from the aortic valve prosthesis.

ations (mycotic aneurysms and abscesses), which was increased to 100% with the use of CCT[35]. Koo et 
al[27] also compared CCT vs TEE using intra-operative findings as the reference standard in 2018. They 
enrolled 49 patients, 12 of whom had PVE[27]. The overall detection of IE by CCT was 94%, compared to 
96% by TEE[27]. CCT performed better than TEE at detecting abscess/pseudoaneurysms, with sensit-
ivities of 60% for CCT and 40% for TEE, respectively[27]. A retrospective study from 2018 by Sims et al
[36] investigated the performance of CCT in the pre-operative evaluation of IE. In total, they had 251 
patients undergoing TEE with 34 of these patients also having a CCT[36]. The sensitivity of CCT for 
detecting abscesses/pseudoaneurysms was 91%, which was superior to TEE at 78%[36]. CCT was 
reported to have a lower sensitivity for detecting fistulae at 50% vs 79% for TEE, and dehiscence at 57% 
vs 70% for TEE[36].

Two studies from 2018 (Ouchi et al[31] and Koneru et al[37]) retrospectively investigated the utility of 
CCT in IE with intra-operative findings as the reference standard. CCT performed better than TEE in 
detecting abscess/pseudoaneurysm in prosthetic valves with sensitivity of 81% (versus 64% for TEE) in 
the study by Koneru et al[31]. CCT had sensitivity of 100% sensitivity for detecting perivalvular complic-
ations, such as pseudoaneurysms in the paper by Ouchi et al[37]. A 2019 study by Hryniewiecki et al[26] 
investigated 53 consecutive patients who had perivalvular complications from IE, who also underwent 
CCT and TEE pre-operatively. They showed the sensitivity and specificity for detecting 
abscesses/pseudoaneurysms for CCT were 81% and 90%, respectively, compared to 63% and 90%, 
respectively for TEE[26]. A 2020 study of 68 patients reported by Sifaoui et al with definite left-sided IE 
who underwent CCT and TEE reported the comparison of CCT and TEE to detect perivalvular complic-
ations[38]. They showed again that CT had a higher sensitivity for detecting pseudoaneurysms at 100%, 
compared to TEE at 67%[38].

Overall, the current evidence base suggests that the diagnostic performance of CCT is likely superior 
to that of TEE for the detection of pseudoaneurysms and abscesses in appropriately selected cases. A 
recent meta-analysis reported pooled sensitivity and specificity for CCT for the detection of peri-annular 
complications of 88% and 93%, respectively, compared to TEE at 70% and 96%, respectively[39].

The identification of perivalvular complications is important for prognostic and management consid-
erations. These sequelae of invasive IE, which are more common with aortic valve endocarditis and 
PVE, have been associated with increased rates of surgical management, and may confer an increased 
risk of mortality[32,33]. Therefore, a multimodality imaging strategy for IE that includes CCT would 
have the ability to identify more of these complications, compared to using TEE alone, and therefore 
impact on decision making for patients.
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Figure 4 Aortic repair with left ventricular outflow tract pseudoaneurysm. A and B: This patient had a complex aortic repair with a clear peri-valvular 
space (arrow) on transesophageal echocardiography (TEE); however, the exact origin was difficult to define by TEE imaging; C and D: Cardiac computed tomography 
demonstrated multiple pseudo-aneurysms arising from the left ventricular outflow tract (LVOT) with the largest, fistulous LVOT pseudo-aneurysm (arrow) best 
appreciated on 3-dimensional volume-rendering.

Vegetations
A vegetation is a mass-like lesion of infected material composed of fibrin, platelets and microorganisms 
attached to an endocardial structure or on an implanted cardiac device (CIED)[40,41]. On echocardio-
graphy, this appears as an oscillating or non-oscillating intracardiac echodensity, which can be attached 
to a valve, other endocardial surface or cardiac device[15]. A vegetation tends to move with the cardiac 
cycle, and is more frequently found on the atrial side of the atrioventricular valves and the ventricular 
side of the semi-lunar valves[15]. On CT, vegetations appear as hypodense homogeneous irregular 
masses, which can be attached to a valve or other cardiac structures[30].

In the 2009 paper by Feuchter et al[24] using surgical/pathological diagnosis as the reference 
standard, CCT had sensitivity of 96% and specificity of 97% for the diagnosis of vegetations. 5 
vegetations were missed by CCT (11%) either due to artefact or small size (≤ 4mm)[24]. The performance 
of TEE was similar to CCT with sensitivity of 96% and specificity of 100%[24]. CCT was found to be 
inferior to TEE for detecting leaflet perforations[24]. The study by Gahide et al[25] on aortic valve IE 
showed CCT had a sensitivity of 71% and a specificity of 100% for detecting vegetations, though the 
sensitivity was increased to 100% for large vegetations (> 10 mm). The 2012 paper by Fagman et al[23] 
found that CCT detected vegetations in 7 out of 13 cases (54%), with a lower detection rate being 
potentially explained by artefact from the prosthetic valves obscuring the CCT images. The 2013 study 
by Habets et al[35] found additional benefit with CCT in addition to usual work-up with TEE in PVE, 
with a final diagnosis being either determined clinically or at the time of surgery. They reported that 
usual work-up had sensitivity of 63% for detecting vegetations, which was increased to 100% with the 
use of CCT[35]. The 2018 study by Koo et al[27] reported sensitivity for CCT to detect vegetations of 
91%, compared to 100% by TEE. Missed vegetations were smaller, and the authors also listed motion 
artefact and beam hardening from mechanical valves as reasons for the failure of CCT to detect the 
vegetations[27]. Sims et al[36] reported the sensitivity for detecting vegetations to be 70% for CCT (34 
patients) and 96% for TEE (251 patients). The study by Oucho et al[37] reported sensitivity of 92% for 
detecting vegetations for CCT, correctly identifying 12 of 13 cases who had vegetations confirmed at the 
time of surgery. The retrospective review on 122 patients by Koneru et al[31] showed TEE to have a 
statistically significantly higher sensitivity for detecting vegetations compared to CCT at 85% vs 16%, 
though CCT did have a higher specificity at 96% compared to 69% for TEE. The lower sensitivity in 
detecting vegetations by CCT in this study may be related to only reviewing single-phase images, and 
the fact that the slice thickness used was 3 mm which was thicker than the other studies referenced 
above[31]. In the 2019 paper by Hryniewiecki et al[26] the sensitivity and specificity for detecting 
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Figure 5 Prosthetic aortic valve with hypoattenuating lesion. A-C: This patient presented with elevated prosthetic aortic valve gradients, and although 
transesophageal echocardiography imaging was suspicious for an echodensity (white arrow), imaging quality was challenging due to prosthetic metallic valve 
shadowing; D-F: Multi-phase 4-dimensional cardiac computed tomography was utilized which clearly demonstrated a hypoattenuating mass (white arrows) attached 
to the prosthetic valve. Despite suspicion for infection, intra-operative pathology revealed thrombus.

vegetations by CT were 89% and 71%, respectively, compared to TEE at 97% and 42%, respectively. The 
2020 study by Sifaoui et al[38] showed that TEE had a higher area under the curve (AUC) than CCT for 
detecting vegetations, with AUC for TEE of 0.86 vs AUC for CT of 0.69.

Overall, the current evidence base suggests that TEE is overall superior to CCT for the detection of 
vegetations, particular small vegetations, with pooled sensitivity for TEE from a recent meta-analysis of 
94%[42]. CCT demonstrated a lower pooled sensitivity, at 64% for the detection of vegetations[42]. 
There was a wide range of results reported likely related to small sample sizes, differing patient 
populations and different protocols used for imaging. While CCT should not replace echocardiography 
as the first line imaging tool in the majority of patients primarily to detect vegetations, in a small subset 
of patients who could not undergo clinical indicated TEE (e.g., esophageal pathology), CCT may add 
diagnostic value. CCT has also been shown to improve the diagnostic accuracy overall, when used in 
combination with TEE[35]. For example Figure 5 shows a hypoattenuating lesion on a mechanical aortic 
valve that was more clearly defined on CCT. Figures 6 and 7 shows an examples of an aortic graft and 
aortic stent infections that can be difficult to image with TEE.

INCREMENTAL VALUE OF CCT IN INFECTIVE ENODCARDITIS 
Pre-operative assessment
In addition to the advantages related to the management of IE as outlined above, CCT can also assist in 
the pre-operative planning of IE surgery. In patients with prior cardiothoracic surgery, CCT can 
delineate the relationship of cardiovascular structures to the sternum and the location of the coronary 
artery bypass grafts (CABG). See Figure 8 for CCT images of a patient with a prior CABG. For all 
patients, CCT can identify calcification of the ascending aorta (‘porcelain aorta’), which may preclude 
surgery as well as give precise anatomic location and extent of the degree of calcification of the 
subclavian, axillary and femoral arteries. The advantage of having a pre-operative CCT was described 
by Merlo et al[43] with reported lower rates of stroke and mortality in patients undergoing pre-operative 
CCT followed by primary cardiac surgery, vs those without pre-operative CCT imaging. Figure 9 shows 
a CCT in a patient with vascular calcification.
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Figure 6 Aortic graft infection. A and B: Infection of aortic grafts can be difficult to visualize on transesophageal echocardiography (TEE); C and D: This case 
demonstrates evidence of a peri-aortic graft echolucent space with stranding, which was challenging to image on TEE, and further characterization with cardiac 
computed tomography clearly demonstrated peri-aortic graft thickening (star) consistent with infection.

Figure 7 Aortic endovascular stent infection. Aortic endovascular stents are also prone to infection, and negative transesophageal echocardiography for 
valvular vegetations with a high suspicion should prompt consideration for other sources of infections, as in this case, which was demonstrated on cardiac computed 
tomography with prominent soft-tissue thickening (star) around the proximal descending thoracic aorta stent.

Pre-operative assessment
In addition to the advantages related to the management of IE as outlined above, CCT can also assist in 
the pre-operative planning of IE surgery[44-50]. In patients with prior cardiothoracic surgery, CCT can 
delineate the relationship of cardiovascular structures to the sternum and the location of the coronary 
artery bypass grafts (CABG). See Figure 8 for CCT images of a patient with a prior CABG[50-60]. For all 
patients, CCT can identify calcification of the ascending aorta (‘porcelain aorta’), which may preclude 
surgery as well as give precise anatomic location and extent of the degree of calcification of the 
subclavian, axillary and femoral arteries[61,62]. The advantage of having a pre-operative CCT was 
described by Merlo et al[43] with reported lower rates of stroke and mortality in patients undergoing 
pre-operative CCT followed by primary cardiac surgery, vs those without pre-operative CCT imaging. 
Figures 9 and 10 shows a CCT in a patient with vascular calcification.
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Figure 8 Prior coronary artery bypass graft. A: Cardiac computed tomography has added utility for pre-operative planning by identifying areas of aortic 
calcification (which in this case was prominent at the aortic root graft); B and C: Relevant sternal distance for cardiovascular structures, such as the left 
braciochephalic vein and right ventricle, as well as ilio-femoral anatomy in cases where peripheral vascular access may be needed.

Figure 9 Aortic calcification and thoracic structures. Cardiac computed tomography is also important to identify prior coronary artery bypass graft locations 
(stars) and sternal distance to avoid complications, which can be increased in redo-surgery particularly with increased adhesions and friable structures due to 
infection.

Figure 10  Embolic phenomena of infective endocarditis. A: It demonstrates multiple pulmonary septic emboli, including cavitary lesions (star) from 
tricuspid valve endocarditis. Cardiac computed tomography is also incremental in demonstrating embolic phenomena which can have implications for surgical 
urgency and overall prognosis; B: It demonstrates a splenic infarct (arrow) from mitral valve endocarditis).

CONCLUSION
With improvements in the temporal and spatial resolution of CCT technology, including the use of 
dedicated 4D CCT, there has been an expanding role of CCT imaging in IE. CCT has been shown to be 
superior to TEE for the identification of pseudoaneurysms and abscesses in appropriately selected cases, 
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while the combination of both modalities results in the greatest sensitivity for detection. TEE is superior 
to CCT for small vegetations; however this advantage is less marked for larger vegetations. In addition, 
CCT has a number of adjunctive uses in IE beyond evaluation of valvular pathology. CCT can aid in the 
diagnosis of embolic events, such as pulmonary complications in RSIE. It can also be used to diagnose 
significant CAD in low to intermediate risk patients preoperatively, or when there is a contraindication 
to ICA, such as when there is a large aortic valve vegetation. CCT can also be helpful for pre-operative 
planning to assess the relationship of the cardiovascular structures in relation to the sternum, which is 
particularly helpful in re-do sternotomy cases. The addition of hybrid techniques such as positron 
emission computed tomography or SPECT/CT, has been shown to improve the diagnostic accuracy in 
challenging cases of PVE. Greater awareness of the strengths, weaknesses and appropriate applications 
of CCT in IE will assist in its optimal use for improved diagnosis and management of this challenging 
condition.
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