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Infective Endocarditis
Fewer diseases present greater difficulties

in the way of diagnosis than (prosthetic)

endocarditis…. The protean character

of the malady, the latency of the

cardiac symptoms, and the close

simulation of other disorders combine to

render the detectionpeculiarly difficult”

William Osler, 1885 Royal Gulstonian Lecture

Prosthetic valve Endocarditis

PVE accounts for 10-30% of IE [1]
Incidence ~1% per patient-year [1]

Risk :
• Mechanical = Bioprosthetic valves;
• Lower risk with mitral valve repair 1.5% at 15yrs [2]

S Aureus and coagulase-negative  
staphylococci – 40% cases[3]

Health-care associated infections 40%
• Infected cannula, surgical wounds

Bowel related infections (Enterococcus etc)
• Cancer, polyps and diverticulitisExplanted Mosaic TVR

1. Habib et al. Eur Heart J 2009
2. Foster E et al. N Engl J Med. 2010;363: 156-165
3. Wang et al JAMA, March 28, 2007 Vol 297, No 12
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Prosthetic valve Endocarditis
• Mortality predictors[3]

• Older age
• S.Aureus
• Complications
 Heart failure (1/3 pts)
 Intra-cardiac abscess (1/3 pts)
 Stroke (~1/5 pts)
 Persistent bacteraemia(~1/5 pts)

 Surgery in 50% during  
index hospitalization

 In-hospital mortality 25%

1. Habib et al. Eur Heart J 2009
2. Foster E et al. N Engl J Med. 2010;363: 156-165
3. Wang et al JAMA, March 28, 2007 Vol 297, No 12

Path : periaortic abscess

Chest XR : pulm. oedema

Brain embolic infarcts

ECHOCARDIOGRAPHY
(TTE &TOE)

Diagnosis Prognosis
Detection  

of
Complications
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Prosthetic valve Endocarditis
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The American Journal of Medicine Volume 96

“DUKE” Criteria

2 MAJOR
• typical Blood cultures
• evidence of endocardial involvement
•  +ve Echo
• new valvular regurgitation

6 MINOR
• predisposition
• fever
• vascular phenomena
• immunolog ical phenomena
• suggestive Echo
• suggestive microbiology

Diagnostic categories

Definite Possible Rejected

Clinical criteria
• 2 major
• 1 major, 3 minor
• 5 minor

Duke Major diagnostic criteria :
Echocardiographic features of Endocardial involvement

TTE
TOE

Rocking

Vegetations

Abscess

Accuracy for Detection of Vegetation
or Abscess (Duke Major) in suspected PVE

Sedgwick JF, Burstow DJ. Curr Infect Dis Rep. 2012 Aug;14(4):373-80

Excellent RuleReInasonable Rule In

Excellent Rule InExcellent Rule In

Weak Rule OuEt xcellent Rule Out

Weak Rule OuRteasonable Rule Out
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Clinical suspicion of IE

TTE

TOE

High Low

Stop

Clinical suspicion of IE

Prosthetic
Valve /   

Intracard iac  
device

Poor quality  
TTE

Positive

TOE

Negative

If initial TOE is neg but  suspicion for IE remains, repeat TOE within 7-10 days

Adapted from Habib et al Eur Heart J 2009;30:2369–413.

Summary of role of TTE inPVE

Suboptimal sensitivity for diagnosis of PVE
Provides usual comprehensive assessment

• LV/RV systolic and diastolic function
• PV haemodynamics

• PV dysfunction (common cause of developing CHF)

• Native valve structure and function
• Right heart pressures

PVE (‘red flags’)

TTE ‘Red Flags’ for PVE

CW Doppler AR signal : dense  
signal with short PHT(80msecs )
; supportive evidence of severe AR
with high LVEDP

‘rocking’ AVR c / w  significant dehiscence

: supportive evidence of severe AR
‘Brief, non turbulent AR on CF Doppler
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TTE ‘Red Flags’ for PVE Intermittent AR

No AR No AR

TTE ‘Red Flags’ forPVE
Abscess cavity

Abscess cavity

CW Doppler MVR VTI

VTI

VTI

PW Doppler LVOT VTI  

Abnormal ≥ 2.2. Normal ≤ 1.8

• Elevated MVP ratio suggests MVR dysfunction

Luis SA, Blauwert LA et al Am J Cardiol ; 120,1373-1380

TTE ‘Red flags’ - MVP ratio = MVP VTI ÷ LVOT VTI
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Value of Mitral Valve Prosthesis (MVP) Ratio (or DVI)

Luis SA, et al. Am  J Cardiol 2017;120:1373–1380

All MVRs (n=971)

Normal

Abnormal
MS & MR

Abnormal
MR

Abnormal
MR

Prosthesis dysfunction

Jammed leaflet

Complex leak

Advantages of TOE -Vegetations and flails
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Advantagesof TOE in PVE –MVR VRE

MVR with large vegetation and annular involvement

TOE in PVE –FreeStyle AVR

AVR with small vegetation

TOE in PVE –Portico TAVR
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Advantages ofTOE in PVE –Portico TAVR

Leaflet flail Complex AR

Advantages of 3D TOE in AVR PVE –Rocking

Advantages of TOE inPVE

MVR assessment
• MR detection
• Anatomy
• Incremental value of 3D

Confirms lateral annular dehiscence with  
significant MR
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Advantages of TOE inPVE

MVR assessment
• MR detection
• Anatomy
• Incremental value of 3D for  

annular pathology

MVR with large lateral annular dehiscence

Advantages of TOE in PVE–3D Abscess

Posterior aortic 
root abscess

TOE assessment of Allograft AVR
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Advantages of TOE in PVE–Fistula

Other Prosthetic-related Infections: VentricularAssist  
Device –LA InflowCannula

TEE: Vegetation, inflow cannula left atrium TEE 3D ‘enface’ LA inflow cannula

TOE in aortic prostheses : beware of pitfalls

In the Shaddows….
Limited anatomic assessment below Valve
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TOE in aortic prostheses : beware of pitfalls

Vege

TOE in aortic prostheses : beware ofpitfalls

Aortic prosthesis with PA formation secondary to I.E

acoustic
shadow

Limited anatomic assessment

TOE in aortic prostheses : beware ofpitfalls

TTE confirmed involvement of anterior annulus
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TOE in aortic prostheses : beware ofpitfalls

Paravalvar

Complimentary role of CMR in aortic annular pathology

Pitfalls in TOE assessment of AVR
Early abscess formation (phlegmon)

• Value of serial TOEs

Next TOE 6/52 later : posterior cavity c / w pseudoaneurysm

Peri-aortic thickening  
Febrile, post AVR/root replacement

Phlegmon

Cavity

Pitfalls in TOE assessment of AllograftAVR

Peri-aortic thickening  
Febrile, post AVR/root replacement
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Prosthetic Valve Endocarditis -Summary
Profound clinical syndrome–

• septicaemia with prosthetic valve

Transthoracic Echo

• entry level, anatomic, pathologic, hemodynamic

Transoesophageal Echo

• high resolution, access, angulation and 3D

MRI andCT for major structural distortions

Repeated tests if suspicion remains high

Clinical judgement for these very sick patients
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