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Define anatomy

Describe 
Vegetations

Describe Valvular 
Function

Describe Ventricular 
Function

Detect 
Complications

Detect Emboli

Objectives in Imaging Infective Endocarditis
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Diagnosis – Modified Duke vs ESC
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Who needs TTE or TEE
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Follow up – Indications for TTE/TEE

J Nucl Cardiol. 2019 Feb;26(1):303-308
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https://www.ncbi.nlm.nih.gov/pubmed/29923105
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TTE vs TEE

TTE: Sensitivity: 70% for native valves
50% for prosthetic valves

Specificity: 90%

TEE: Sensitivity: 96% for native valves
92% for prosthetic valves

Specificity: 90%
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Role of 3D Echo
• Improved spatial information regarding size and attachments.
• Increased sensitivity for detecting and sizing abscess cavities 
• Facilitate the diagnosis of prosthetic valve dehiscence 
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Differential Diagnosis

Ø Lambls/strands
Ø Suture/prosthetic material
Ø Redundant chords
Ø Eustachian/Chiari
Ø MVP/MAC
Ø Off-axis imaging of normal valve leaflets
Ø Tumors: papillary fibroelastoma
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Characteristics of a vegetation
●Texture: Like myocardium
●Location: Upstream side of the valve in the 

path of the jet or on prosthetic 
material

●Motion: Chaotic/orbiting; independent 
of valve motion

●Shape: Lobulated and amorphous
●Company: Abscess and pseudoaneurysm, 

fistulae, prosthetic dehiscence, 
paravalvular leak, significant 
regurgitation
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Characteristics suggestive of something other than 
vegetation

Ø Texture: High reflectors: calcium or pericardium 
Ø Location: Downstream surface of valve
Ø Shape: Stringy or hair-like strands with narrow attachment
Ø Company: No turbulent flow or regurgitation
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When should I call my 
friendly surgeon?
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How much valve destruction, and what is the 
hemodynamic consequence?

43 year-old Diabetic with Group G strep 
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How much valve destruction, and what is the 
hemodynamic consequence?

24 year-old nursing student c IVDU with MRSE
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Is there evidence of invasive disease?

61 year-old width destruction of aorto-mitral 
curtain (oral strep). 

56 year-old with destruction of aorto mitral 
curtain (MSSA)
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What is the embolic risk?

53 year-old strep mitis bacteremia
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What is the embolic risk?

57 year-old with ESRD, Proteus, ventricular tachycardia
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Splenic Infarct Renal Infarct

Is there extra-cardiac metastatic disease?
Occluded Common 

Iliac ArteryOccluded SMA
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Indications for surgery

Left-sided Endocarditis
- Valve regurgitation with heart 

failure
- Paravalvular extension
- >10mm if low risk for surgery 

or >30mm

- Persistent bacteremia
- Recurrent emboli
- Difficult to treat pathogens

Right-sided Endocarditis

- >20mm

- Recurrent PE
- Persistent bacteremia
- Devices
- Rarely: heart failure or invasive 

disease
- Difficult to treat pathogens
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Classifications in Endocarditis

Clinical
Sub-acute vs Acute
Community-acquired, health 
care-associated (nosocomial or 
non-nosocomial), or IVDU
Microbiology

Anatomic
Left vs. Right-sided
Invasive vs. Non-invasive
Native, prosthetic, or cardiac-
device
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A Tale of Two Sides

IVDU
MSSA

IVDU
MSSA

Left Right
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A Tale of Two Sides

Emergent 
Surgery

25 days in 
CICU
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Eventual Surgery

Right Ventricle at One 
Month

Right Ventricle at Six 
Months
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Classifications in Endocarditis

Clinical
Sub-acute vs Acute
Community-acquired, health 
care-associated (nosocomial or 
non-nosocomial), or IVDU
Microbiology

Anatomic
Left vs. Right-sided
Invasive vs. Non-invasive
Native, prosthetic, or cardiac-
device
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Definitions

25

How common is invasive disease?

J Thorac Cardiovasc Surg 2018;155:54-61.

Right-Sided Aortic Mitral Aortic and Mitral
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J Thorac Cardiovasc Surg 2018;155:54-61.

How common is invasive disease?

Aortic Mitral

PVE

PVENVE NVE
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Both Patients Need Emergent Surgery

Non-Invasive Invasive

28



1/22/20

15

Invasive Disease: Abscess

• Abnormal thickening with heterogeneous echodensity
• Anterior extent often difficult on TEE, 

especially with prosthetic valves
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Invasive Disease: Abscess Cavity
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Invasive Disease: Pseudoaneurysm

Development of anechoic space and pulsatile
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Invasive Disease: 
Destruction of Intervalvular Fibrosa
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Invasive Disease: Fistulas
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Invasive Prosthetic Mitral Valve Disease
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Classifications in Endocarditis

Clinical
Sub-acute vs Acute
Community-acquired, health 
care-associated (nosocomial or 
non-nosocomial), or IVDU
Microbiology

Anatomic
Left vs. Right-sided
Invasive vs. Non-invasive
Native vs prosthetic, or cardiac-
device
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Foreign Material: TVR in IVDU

Peak 20 mmHg
Mean 11 mmHg
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Foreign Material: Bentall procedure
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Foreign Material: PPM leads
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CTA and TEE may be complementary

Eur J Card Thor Surg 2016;1165-1171.

Generalizations: 

• Given temporal resolution, 
TEE better at identifying 
vegetations

• Given field-of-view, CTA 
better at identifying extent 
of invasive complications
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Case Examples: Endocarditis Protocol (4D CTA of 
the heart followed by delayed FLASH of the chest)

Vegetation
Vegetation
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Case Examples: Endocarditis Protocol (4D CTA of 
the heart followed by delayed FLASH of the chest)

Vegetations

Root Abscess

Vegetations

Root Abscess
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Aortic Root 
Pseudoaneurysm

LAD

Mitral Valve 
Pseudoaneurysm
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Objectives in Imaging Infective Endocarditis

Define anatomy

Describe 
Vegetations

Describe Valvular 
Function

Describe Ventricular 
Function

Detect 
Complications

Detect Emboli
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What the ordering physician wants

Secure the 
diagnosis

Inform surgical 
indication and plan
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Thank you for your attention

@DermotPhelanMD

dermot.phelan@atriumhealth.org
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