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Infective endocarditis (IE) is infection of the endo-
cardium. It commonly affects the valve and chordae
tendineae, as well as surfaces of prosthetic valves and
implanted cardiac devices (1). Diagnosis of IE is usually
based on modified Duke criteria (Table 1) (2). Trans-
thoracic echocardiography is the first-line modality
used to assess for IE. Transesophageal echocardiography
(TEE) has superior temporal and spatial resolution and
is usually used in the evaluation of IE (3). The improved
temporal and spatial resolution of electrocardiographi-
cally (ECG) synchronized cardiac CT has resulted in in-
creasing use of CT in the setting of IE (4-14). The aim
of this article was to review the potential role of cardiac
CT in evaluating IE.

Role of Cardiac CT
Cardiac CT has a complementary role to echocardiogra-
phy in the workup of IE and does not replace echocar-
diography. However, cardiac CT is valuable in patients
who have contraindications to TEE and in patients who
are strongly suspected of having IE but have suboptimal
echocardiography results because of calcifications or pros-
thetic valves. Cardiac CT has been incorporated into the
2015 European Society of Cardiology modified diagnos-
tic criteria for IE (3).

Coronary CT angiography is appropriate for as-
sessment of coronary artery disease before noncardiac
surgery in patients with intermediate pretest probabil-
ity (15) and has a high diagnostic accuracy in exclud-
ing clinically significant coronary stenosis in patients
undergoing valve surgery (16). Therefore, coronary
CT angiography is a practical diagnostic step to assess
perivalvular extension, coronary arterial anatomy, and
coronary artery disease simultaneously prior to cardiac
surgery for IE (Fig 1).

Cardige CT Protocol
ECG-synchronized cardiac CT imaging with acquired
sections sufficiently thin (commonly 0.60-0.75 mm) to
provide an isotropic data set is required for motion-free
assessment of the cardiac structures and three-dimen-
sional multiplanar reformatting of images (17). Whereas
coronary CT angiography images are often acquired
prospectively triggered, during diastole only, multiphase
imaging (through retrospectively ECG-gated or wide
window ECG-triggered image acquisition) is preferred
for evaluation of IE (4-11). The isotropic CT data allow
reconstruction in any desired orientation. Acquiring im-
ages at different points in the heart cycle adds a fourth
dimension (4D)—time. Cine images can be displayed
using the 4D data set (0%—-100% reconstruction at 5%-—
10% intervals) in any reconstructed view by combin-
ing the 10-20 cardiac phases for qualitative assessment
of valve leaflet motion and planimetry (Movies 1 and 2
[supplement]). Cardiac orientations that are analogous
to standard echocardiographic short-axis and long-axis
views can be reconstructed and allow one-on-one correla-
tion of both techniques.

Cardiac CT examination preparations and acquisition
techniques are similar to those of coronary CT angiogra-
phy. However, contrast agent injection should be tailored
to the expected cardiac sites involved (eg, for suspected
tricuspid endocarditis, contrast enhancement of the right
atrium and ventricle is indicated) (17,18). In our practice,
premedication with chronotropic agents or vasodilators are
not often used in patients with IE. Radiation dose with
retrospectively ECG-gated acquisition can be high, which
is a more pressing concern in younger patients. Methods to
decrease the radiation exposure include the use of low tube
voltage scanning, iterative reconstruction, and ECG-con-
trolled tube current modulation (19). However, the latter
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Abbreviations

ECG = electrocardiography, FDG = fluorine 18 fluorodeoxyglu-
cose, 4D = four-dimensional, IE = infective endocarditis, PVE =
prosthetic valve endocarditis, TEE = transesophageal echocardiog-
raphy

Summary

Cardiac CT has a complementary role to echocardiography in the
workup of infective endocarditis and is a valuable tool for patients
who have contraindications to transesophageal echocardiography and
in those who are strongly suspected of having infective endocarditis
but have suboptimal echocardiography results because of calcifica-
tions or prosthetic valves.

Essentials

m There has been an increased use of cardiac CT in the assessment
of infective endocarditis (IE) and associated local complications
and in the preoperative assessment of coronary arteries and the
thoracic aorta.

» Electrocardiographically synchronized cardiac CT examination
with thin-section reconstruction is at least equivalent to trans-
esophageal echocardiography (TEE) in depicting abscesses, as well
as pseudoaneurysms, and combining the two modalities allows for
further improved sensitivity in diagnosis.

» TEE is superior to cardiac CT in depicting small vegetations (<10
mm), valvular leaflet perforations, and perivalvular leaks, although
cardiac CT can be a useful adjunct in demonstrating these find-
ings when TEE is nondiagnostic or contraindicated.

= Awareness of typical imaging findings, appropriate protocols, and
the relative limitations of cardiac CT will facilitate improved use
of this modality in suspected IE.

may limit assessment of cardiac valve motion or vegetations dur-
ing the phase of reduced tube current (20).

The scanning range of a cardiac CT scan typically extends
from the carina to the cardiac apex. CT angiography of the entire
chest is often subsequently performed for complete assessment
of the thoracic aorta and chest, including the entire leads and
generator in the event of suspected pacemaker or implantable
cardioverter defibrillator IE. Faure et al (21) reported a dedicated
three-phase acquisition protocol providing unenhanced imaging
of the valve region, dynamic wide window prospective ECG-
triggered CT angiography of the heart, and late phase imaging
of the entire thorax with a mean dose of 8.3 mSv.

Cardige CT Findings in IE

In patients with clinical and laboratory findings suggestive of
IE, supportive CT findings include vegetation, prosthetic valve
dehiscence, and perivalvular extension including abscess, pseu-
doaneurysm, and fistula (Table 2) (11,12,22).

Vegetations
A vegetation is an infected soft-tissue lesion attached to an en-
docardial surface or to an intracardiac prosthesis. At echocar-
diography, vegetations appear as an oscillating or nonoscillat-
ing echogenicity usually attached to cardiac valves. Vegetations
can be involved in other locations such as the chordae, cham-
ber walls, or intracardiac devices (3).

At CT, vegetations appear as low-to-intermediate attenuation
lesions of variable sizes or as focal thickening along the valve,

endocardium, or prosthesis (Figs 1-6) (11,12,22). The migra-
tion of vegetations can result in embolic events. Large (>10
mm) and mobile vegetations are associated with a higher risk of
embolization (23,24).

Sensitivity of TEE for depicting vegetations ranges from 85%
to 100% (4-12). The presence of prosthetic valves or calcifica-
tions can pose a diagnostic challenge for detecting vegetation at
TEE (3,7,11,25). Habets et al (7) reported that adding retro-
spective ECG-gated CT to transthoracic echocardiography or
TEE led to a substantial increase in the sensitivity of vegetation
detection (from 63% to 100%) in prosthetic valve endocardi-
tis (PVE). Fagman et al (6) reported a moderate correlation be-
tween CT and TEE for vegetation detection in PVE. Feuchtner
et al (4) reported 96% sensitivity and 97% specificity values for
detecting vegetations with 4D CT compared with surgical find-
ings in 29 patients with IE affecting a variety of cardiac valves.
Koo et al (10) reported 91% sensitivity of 4D CT for detecting
vegetations in 49 patients (12 with PVE). Gahide et al (5) com-
pared 4D CT with intraoperative findings for aortic valve IE in
19 patients and reported 71% sensitivity and 100% specificity
values for CT in identifying aortic valve vegetations (100% sen-
sitivity for vegetations > 1 cm).

In a retrospective review of 137 patients who underwent car-
diac CT (mostly 4D CT) before surgery, CT demonstrated 70%
sensitivity for depicting vegetations (9). In another retrospective
review of 75 patients who underwent cardiac CT and TEE, TEE
demonstrated a higher detection rate for vegetations than CT
(97% vs 72.0%), and small vegetations (<10 mm) were un-
derdiagnosed at CT (53%) compared with TEE (94%) (13). In
another study, a single-phase CT scan demonstrated low sensi-
tivity (16%) for depicting vegetations and higher specificity than
TEE (96% vs 69%) (12). The lower sensitivity in this cohort
was likely related to the use of single-phase imaging and 3-mm
section thickness compared with other studies that used thin-
ner sections (0.6-0.7 mm) (4-6). Finally, a systematic review
of eight studies assessing the comparative diagnostic accuracy of
cardiac CT and TEE in depicting valvular and perivalvular com-
plications of IE reported a higher sensitivity for TEE than for
CT vegetation detection (94% vs 64%; P < .001) (14).

The differential diagnosis of valvular mass with no evidence
of infection includes thrombus, fibroelastoma, and nonbacterial
thrombotic endocarditis (Fig 7) (26,27). Fibroelastoma often
appears as a small (<10 mm) hypoattenuated lesion attached
to the cardiac valve, sometimes with a visible thin stalk (26).
TEE is the modality of choice to depict fibroelastomas because
of their small size and high mobility (28); MRI is not commonly
required. When MRI is performed, suggestive features of a fibro-
elastoma include a small, highly mobile mass on a valve leaflet or
endocardial surface (with or without a visible small pedicle) of
hypointense signal intensity and surrounding turbulent flow on
cine images (eg, steady-state free precession sequence), isointense
signal intensity on T1-weighted images, and hyperintense sig-
nal intensity on T2-weighted images (29-31). Late gadolinium
enhancement has been reported, but in our experience, smaller
mobile lesions would restrain the value of this feature (31).

Vegetations are usually present in the clinical context of
suspected IE and cause valvular leaflet destruction and/or
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Table 1: Modified Duke Criteria for Diagnosis of IE

Parameter Criteria Descriptions for IE

Major criteria

2 Microorganisms consistent with IE from persistently positive blood cultures, defined as two positive cultures of
blood samples drawn > 12 h apart, or all of three or a majority of four separate cultures of blood (with first and
last samples drawn 1 h apart)

4 Positive echocardiogram showing vegetation, abscess, new valvular regurgitation, or new dehiscence of prosthetic
valves

Predisposing heart disease or history of drug injection

3 Vascular phenomena: arterial emboli, splenomegaly, mycotic aneurysm, conjunctival hemorrhages, petechiae, or
purpura

Microbiological evidence not fitting major criteria

‘Two major criteria OR one major and three minor criteria OR five minor criteria

Definite IE

Source.—Reference 2.

Note.—HACEK = Haemaophilus species, Aggregatibacter species, Cardiobacterium hominis, Eikenella corrodens, and Kingella species, IE =
infective endocarditis.

Table 2: Echocardiographic and Cardiac CT Findings of IE

Imaging Finding Echocardiography Cardiac CT
Vegetation Oscillating or nonoscillating intracardiac echo- Low-to-intermediate attenuation lesions of variable sizes or
genicity attached to cardiac valves; though can focal thickening along valves, endocardium, or prosthesis

attach to chordae, chamber walls, and intracar-
diac devices

Perivalvular abscess ~ Nonhomogeneous perivalvular thickening with ~ Low-attenuation area with a peripheral enhancing rim. Soft-
high echogenicity or echo poor appearance tissue thickening surrounding cardiac or major vascular
structures can be seen that may represent phlegmon or
early abscess formation.

Fistula Color Doppler imaging shows flow of communi- Contrast agentfilled tract interconnecting cardiac chamber
cation between two neighboring cavities; com-  with adjacent aortic root or coronary sinus
monly between aortic root or coronary sinus
and cardiac chambers

Other leaflet abnormali-
ties

Aneurysm Distorted leaflet with saccular outpouching and ~ Leaflet saccular outpouching
loss of its homogeneous curvature

Source.—Reference 3 (echocardiography findings) and references 11,12, and 22 (CT findings).

Radiology: Cardiothoracic Imaging Volume 3: Number 1—-2021 = rcii.rsna.org


http://radiology-cti.rsna.org

Role of Cardiac CT in Infective Endocarditis

Figure 1:  Coronary CT angiography was requested for preoperative evaluation of a perivalvular extension and nafive coronary arteries and aortocoronary graft in a
67-year-old woman. A, Three-chamber, B, oblique coronal, and, C, D, aorfic valve and root short-axis contrast-enhanced CT images show aortic bioprosthesis valve leaflet
thickening with nodular and linear hypoattenuation extending info the left ventricular oufflow tract (vegetations, arrows) and aorfic root pseudoaneurysm (black *) with a low
attenuation area suggesfing abscess (white *). There is abnormal nodular hypoattenuation with focal contrast material outpouching from the septal aspect of the left atrium near
the mitral annulus, likely an extension of the adjacent cortic root abscess (arrowhead, A). Supracoronary graft is noted (thick arrow, B). E, F, Aortic root short-axis maximum
infensity projecfion shows the aortic root pseudoaneurysm (black *) and intact right coronary artery (solid arrow) and left main coronary artery (arrowheads). G, Oblique
sagittal maximum infensity projection image shows a widely patent aortocoronary graft from proximal nafive ascending aorta to distal (arrowheads, dashed circle with magni-
fied thin-secfion image shows patent graft origin and proximal course) and midright coronary artery stenosis (25%-50% narrowing, arrow). H, |, Infraoperative images show

bioprosthetic aortic valve vegetations (arrows) and aortic root pseudoaneurysm and abscess (*).

incompetence. Fibroelastomas are rarely associated with a valve
dysfunction and are often asymptomatic, although they can be
associated with systemic embolization from attached thrombi
or fragmentation (28). Nonbacterial thrombotic endocarditis
(marantic endocarditis) can appear as small (<10 mm) irregu-
lar densities, commonly associated with the left-sided cardiac
valves and associated with an underlying malignancy or with
autoimmune disease (Libman-Sacks endocarditis). Nonbacterial
thrombotic endocarditis can be associated with systemic arterial
embolic phenomena mimicking left-sided IE symptoms (27).

Perivalvular Extension

Perivalvular extension of IE (abscess, pseudoaneurysm, and fis-
tula) affects 29% of native valve IE and 55% of PVE, often
requires surgical management, and is associated with increased
morbidity and mortality (32).

In IE, an abscess is a perivalvular cavity with necrosis and
purulent material. At echocardiography, abscesses typically ap-
pear as nonhomogeneous perivalvular thickening with high
echogenicity or echo poor appearance (3). At CT, abscesses are
characterized by a low-attenuation central necrotic component
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Figure 2: A Short-axis and, B, oblique coronal contrast-enhanced CT images of the cortic valve in a 59-year-old man with a history of aortic valve replacement who
presented with fever and stroke, concerning for infective endocarditis (IE). Inages show a nodular attenuation (arrows, approximately 6 mm) along the prosthetic leaflet, sug-
gesting vegetation. C, Intraoperative image in a 34-year-old man shows nafive aortic valve vegetations (arrow). D, Four-chamber and, E, two-chamber contrast-enhanced
CT images in a 72-year-old woman suspected of having IE show severe mitral annular calcification (arrows) and ill-defined hypoattenuation (arrowheads) predominantly
along the posterior mitral valve leaflet and the posterior mitral annulus compatible with vegetations. F, Intraoperative image in a 51-year-old man shows native mitral valve
vegetations (arrows).

Figure 3: A B, Short-axis and, C, oblique coronal contrast-enhanced CTimages of the aortic valve in an 83-year-old man show bioprosthetic valve leaflet thickening with
mobile nodular leaflet hypoattenuation (arrows, Movie 1 [supplement]). There is a large soft-tissue low-attenuation area surrounding the aortic root consistent with a periaortic
abscess (*) with left ventricular outflow tract (LVOT) pseudoaneurysm (arrowheads). D, E, Three-chamber and, F, sagittal oblique contrast-enhanced CT images in a 46-year-
old man show a nodular attenuation along the valve leaflet with linear attenuation extending into the LVOT (arrowheads), and contrast material-filled pseudoaneurysm (*)
arising from the LVOT and extending adjacent fo the thickened intervalvular fibrosa and the anterior mitral valve leaflet base (arrows).
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Figure 4: A Oblique coronal, B, C, short-axis, and, D, oblique sagittal contrast-enhanced CT images through aortic valve and root, and, E, F, axial confrast-enhanced

CT images in a 72-year-old man show bioprosthesis leaflet thickening and calcifications with nodular attenuation reflecting vegetation (arrows), ill-defined low-attenuation
area (*) anterior to the aortic root and ascending aorta that partially encases the right coronary artery compatible with abscess and phlegmon, and filling defects in the left
afrial appendage (arrowheads), suggestive of thrombi (confirmed with ransesophageal echocardiography). G, H, Valve vegetations are shown on the excised aorfic valve

bioprosthesis. |, Infraoperative image shows aorfic root abscess cavity (arrow).

with a peripheral enhancing rim. Phlegmon or early abscess
formation can appear as soft-tissue thickening (Figs 1, 3, 4, 8)
(11,12,22).

A pseudoaneurysm appears as a pulsatile perivalvular an-
echoic space with evidence of flow and direct communication
with the cardiovascular lumen at color Doppler imaging (Fig
9) (3). At CT, a pseudoaneurysm appears as a perivalvular
contrast material-filled cavity, usually with a visible direct
connection with the aortic root or cardiac chambers (Figs 1,
3,6,9,10) (11,12,22).

Distinguishing an abscess from a pseudoaneurysm is not al-
ways possible at imaging, particularly when echocardiography
is used. Both entities may coexist, and both reflect a localized
extension of IE that usually requires surgical treatment (33).

The sensitivity of TEE for the detection of an abscess ranges
from 80% to 90% (32,34,35). Sims et al (9) reported that CT
had a sensitivity of 91% for the detection of abscess or pseu-
doaneurysm in 137 preoperative CT examinations (mostly 4D
CT). Gahide et al (5) reported 100% sensitivity and 87.5%
specificity of 4D CT for depicting pseudoaneurysm in patients
with aortic valve IE, with perfect agreement with surgical find-
ings for extension into the intervalvular fibrous body (Figs 3,
5). Oliveira et al (14) reported a higher sensitivity with CT
than with TEE for abscess or pseudoaneurysm detection (78%
vs 69%; P = .052), with sensitivity increased to 87% when
the findings were restricted to multiphase CT studies with sta-
tistically significant difference compared with TEE (P = .04).
Therefore, it is reasonable to consider CT for the evaluation of
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Figure 5: A-F Contrast-enhanced CT images in a 21 —yeor—o\d man show mitral valve leaflet Ihickenmg exrend\'ng into the intervalvular fibrosa (orrow, A), anterior mitral
valve leaflet elongation, and a contrast material—filled cavity (*) along the atrial side of the anterior leaflet outlined by bilobed low attenuation. The appearance is compatible
with valve vegetation with abscess and/or pseudoaneurysm, which appears to communicate with the left ventricular outflow tract (arowhead, A), giving a windsock appear-
ance. The left ventricle appears dilated. G-I, Echocardiographic images in the same patient show heferogeneous echogenicity attached to the atrial side of the thickened
anterior mitral leaflet with central echo poor areas (white arrows) and severe mitral regurgitation (black arrow on color Doppler image, ).

perivalvular extension given that ECG-gated CT angiography
has a diagnostic value similar to that of TEE for the overall
evaluation of IE and an accuracy that is equal or superior to
that of TEE for the assessment of perivalvular extension of dis-
ease (4-0).

Fluorine 18 fluorodeoxyglucose (FDG) PET/CT may also
play a role in the assessment of PVE because abnormal FDG
uptake around the prosthetic valve (Fig 10) has been found
to increase the sensitivity of the modified Duke criteria at
admission from 70% to 97% (36).

A fistula is a communication between two neighbor-
ing cavities through an abnormal perforating tract. In IE,
a fistula is usually a sequela of an abscess or pseudoanecu-
rysm. Color Doppler imaging shows a tract communicating

Radiology: Cardiothoracic Imaging Volume 3: Number 1—-2021 = rctirsna.org

between two neighboring cavities (3). At CT, a fistula ap-
pears as a contrast agent—filled tract interconnecting two
neighboring cavities (Fig 6). In a study of 76 patients with
IE, 1.7% of patients had aortocavitary fistulas; this preva-
lence increased to 5.8% in those with PVE. Almost all of the
fistulas were detected at TEE. TEE is more effective than CT
in accurately depicting intracardiac fistula. Kim et al (13)
reported a case of a false-positive CT finding suggesting the
presence of a fistula defect, with negative findings observed
at TEE and intraoperative inspection. The presence of an
aortocavitary fistula is associated with poor clinical outcome
(37). Therefore, detection of perivalvular abscess formation
and aortocardiac fistulas may aid in directing timing and
feasibility of surgical intervention.
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Figure 6: A, Short-axis and, B, C, oblique long-axis contrast-enhanced CT images in a 7 1-year-old woman show transcatheter
aortic valve replacement [TAVR) with a partially obstructing eccentric low-attenuation area compatible with vegetation (*); an adjacent
heterogeneous ill-defined low-attenuation area that is partially filled with contrast material (arrows), likely representing abscess and/
or pseudoaneurysm; and a contrast material-filled fistula (arowheads) communicating with the right ventricular outflow tract (RVOT).
D, Transesophageal echocardiography color Doppler image in the same patient shows echogenicity partially obstructing TAVR,
reflecting vegetation (black arrow), with evidence of flow in the fistulous tract with the RVOT (white arrow, Movie 3 [supplement]).

Figure 7: A B, Contrast-enhanced CT
images in an asympfomatic 60-year-old
woman show a small (3 X 4 mm) nodu-
lar hypoattenuation (arrows) with a thin
stalk (arrowhead) attached to the aortic
valve cusp. C, D, Four-chamber and two-
chamber contrast-enhanced CT images in
a 49-year-old woman with no signs of in-
fection show a small (approximately 6 mm)
nodular hypoattenuation (arrows) along the
mitral valve afrial aspect. Differential diag-
nosis for these imaging findings includes
fibroelastoma and myxoma. Thrombus and
vegetation were less favored in this patient
with no signs of infection or risk of throm-
bus formation. Both lesions were resected,
and  pathologic  examination  showed
fibroelastomas.
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Figure 8:

Dehiscence

Destruction of the valve ring leads to valve dehiscence and
perivalvular leak. Dehiscence manifests with paravalvular
regurgitant flow at color Doppler imaging with or with-
out rocking motion of the prosthesis (3). At CT, prosthesis
malalignment with a tissue defect between the annulus and
prosthesis is seen (Fig 9 [Movie 2 [supplement]) (12). Rock-
ing motions of the prosthetic valve of more than 15° on cine
CT images may also be observed (11). TEE is more sensitive
than CT for diagnosing perivalvular leaks (6,11). Oliveira et
al (14) reported a higher sensitivity for TEE than for CT in
depicting paravalvular leakage, although the difference was
not statistically significant (69% vs 44%; P = .27). Another
study showed that compared with TEE, preoperative single-

Radiology: Cardiothoracic Imaging Volume 3: Number 1—-2021 = rctirsna.org

Images show a 48-year-old man with a history of Bentall surgery with placement of a mechanical valve 3 years prior fo presentation with fever and posifive
blood cultures for Staphylococcus aureus. A, B, Transesophageal echocardiography images show a normal appearance of the mechanical valve (*) with no signs of en-
docarditis. C, Fluorine 18 fluorodeoxyglucose ('®F-FDG) PET/CT image shows intense '®F-FDG uptake around the aortic prosthesis (arrows). D—F, Contrast-enhanced CT
images show the mechanical valve (arrowheads) and, G, H, fluid collection with enhancing rim surrounding the aortic graft compatible with abscess (red arrows).

phase CT has similar specificity (97% vs 99%) and lower
sensitivity (46% vs 15%) for detecting dehiscence (12).

Other Leaflet Abnormalities

Leaflet perforation is a common complication of IE and can be
associated with severe valve regurgitation. Leaflet defect can be de-
tected at echocardiography with flow through the defect at color
Doppler imaging (3). At CT, a leaflet defect and lack of continuity
of the valvular leaflet may be seen (Fig 11) (11,22). Hryniewiecki
et al (11) reported lower sensitivity (43% vs 75%) and higher
specificity (89% vs 79%) of retrospective ECG-gated cardiac CT
compared with TEE for detecting leaflet perforation in a mix of
71 valves. In another study of 29 patients with confirmed IE who
underwent surgery, all four patients with leaflet perforation were
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Figure 9: A-D, From fop to bottom, short-axis and oblique coronal, as well as, E, F, sagittal contrast-enhanced CT images of the aortic valve and root in a 39-year-
old man show a large near-circumferential aortic root contrast agent-filled pseudoaneurysm (*) that communicates freely with the left ventricular outflow tract (LVOT) with

malalignment of the bioprosthesis (arrowheads) predominantly along the posterior aspect of the valve, suggesting prosthesis dehiscence. G-I, Transesophageal echocar-

diography (TEE) images in the same patient show an echo poor area surrounding the posterior aspect of the prosthefic aortic valve (arrows) and communicating with the
LVOT with evidence of disinserfion of the prosthefic aortic valve (arrowheads), reflecting dehiscence. Prosthetic valve leaflet thickening is noted (arrowheads). J-L, TEE color
Doppler images show flow in the perivalvular echo poor area consistent with pseudoaneurysm (arrows) with perivalvular leak and severe aortic regurgitation (arrowheads,

Movies 4 and 5 [supplement]).

missed with CT (4). Oliveira et al (14) reported a higher sensitiv-
ity for TEE than for CT in detecting leaflet perforation (81% vs
41%; P = .02).

Valve leaflet aneurysm can be seen with IE. On images, the
valvular leaflet appears distorted with a saccular outpouching
and loss of its homogeneous curvature (Fig 5) (3,22). Kim et

10

al (13) reported 100% agreement for detecting valve aneurysm
between CT and TEE in five patients with IE.

Extracardiac Findings

Imaging plays a role in detecting extracardiac findings of IE.
Embolic events and metastatic infection occur in 20%-50%
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Figure 10:
positive for Streptococcus pneumonia. A, B, Transesophageal echocardiography images show a TAVR (*) with no signs of endocarditis. C~E, Coronal, valve short-axis, and
three-chamber images from fluorine 18 fluorodeoxyglucose ('8F-FDG) PET/CT performed 3 days after echocardiography show focal '®F-FDG uptake near the region of the
left coronary cusp (arrows). F~H, Contrast-enhanced CT angiography images obtained after & weeks (patient was treated with antibiofics) show a pseudoaneurysm (arrows)
at the site of aorfic annulus in the same '#F-FDG uptake region.

of patients with IE and may involve any organ but com-
monly affect the spleen and central nervous system (38).
The presence of an embolic event is included in the minor
criteria for the diagnosis of IE (2). A detailed discussion of
IE extracardiac manifestations is beyond the scope of this
review. Figure 12 shows examples of IE extracardiac find-
ings at cardiac CT. Pulmonary septic emboli are related to
right-sided endocarditis and appear as peripheral cavitary
nodules. Pulmonary edema may develop if the left-sided
heart valves are involved in the development of heart fail-
ure. Splenic emboli and infarction are frequently seen with
IE and appear as peripheral hypoattenuation on contrast-

enhanced CT images (39).

Radiology: Cardiothoracic Imaging Volume 3: Number 1—-2021 = rctirsna.org

Images show a 62-year-old man with a history of franscatheter aortic valve replacement (TAVR) 6 months prior to presentation with fever and blood cultures

Conclusion
There has been an increased use of CT in the assessment of
IE and associated local complications, as well as preoperative

assessment of coronary arteries and the thoracic aorta. ECG-
synchronized cardiac CT examination with thin-section recon-
struction is at least equivalent to TEE in detecting abscesses as
well as pseudoaneurysms, and combining the two modalities
allows for further improved sensitivity in diagnosis. TEE is su-
perior to CT in detecting small vegetations (<10 mm), valvu-
lar leaflet perforations, and perivalvular leaks, although CT can
be a useful adjunct in demonstrating these findings when TEE
is nondiagnostic or contraindicated. Awareness of typical imag-
ing findings, appropriate protocols, and the relative limitations
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Figure 11:  A-C, Four-chamber and, D-F, two-chamber contrast-enhanced CT images in a 39-year-old woman show focal ill-defined attenuation along the inferior
aspect of the anterior mitral valve leaflet (vegetation, arrows) associated with leaflet perforation (arrowheads) and left atrial dilatation (). G, Intraoperative image in a

32-year-old woman with infective endocarditis shows mitral valve leaflet perforation (arrow). H, |, Infraoperative images in a 49-year-old man with infective endocarditis

show aortic valve leaflet perforation (arrows).

of CT will facilitate improved implementation of this useful
modality in suspected IE.
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