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Increasing Role of Surgery
in Infective Endocarditis

• The proportion of infective endocarditis 
patients undergoing surgery has increased 
over time to reach approximately 50%.
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Native Valve Endocarditis



Prosthetic Valve Endocarditis



Catheter Related Endocarditis



Surgical Considerations
for Infective Endocarditis

• Indications for surgery

• Timing of surgery

• Surgical procedures



Indications for Surgery

• Heart failure

• Uncontrolled infection

• Prevention of embolism



Timing of Surgery

• Emergency: within 24 hours

• Urgent: within a few days

• Elective: after 1-2 weeks of antibiotic therapy



Goals of Surgery

• Complete removal of infected tissues

• Restoration of hemodynamic abnormality



Available Guidelines

• AHA guideline for infective endocarditis in adults (2015)

• AHA guideline for infective endocarditis in childhood (2015)

• AHA/ACC guideline for the management of patients with valvular 
heart disease (2014)

• ESC guidelines on the prevention, diagnosis, and treatment of 
infective endocarditis (2009)

• STS clinical practice guideline for surgical management of 
endocarditis (2011)
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The First Step

• Cardiothoracic surgical consultation should be 
obtained rapidly after the diagnosis of infective 
endocarditis.

• Decisions about timing of surgical intervention 
should be made by a multispecialty Heart Valve Team 
of cardiology, cardiothoracic surgery, and infectious 
disease specialists.

J Am Coll Cardiol 2014;63:2438-88
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Valve Surgery in Patients With     
Right-Sided Infective Endocarditis

• Surgical intervention is reasonable for patients with certain 
complications (Class IIa; Level C).

• Valve repair rather than replacement should be performed 
when feasible (Class I; Level C).

• If valve replacement is performed, then an individualized 
choice of prosthesis by the surgeon is reasonable (Class IIa; 
Level C).

• It is reasonable to avoid surgery when possible in patients 
who are injection drug users (Class IIa; Level C).

Circulation 2015;132:1435-86



Valve Surgery in Patients With      
Prior Emboli/Hemorrhage/Stroke

• Valve surgery may be considered in IE patients with 
stroke or subclinical cerebral emboli and residual 
vegetation without delay if intracranial hemorrhage 
has been excluded by imaging studies and 
neurological damage is not severe (ie, coma) (Class 
IIb; Level B).

• In patients with major ischemic stroke or intracranial 
hemorrhage, it is reasonable to delay valve surgery 
for at least 4 weeks (Class IIa; Level B).

Circulation 2015;132:1435-86
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In 2002, the American Heart Association (AHA) published 

“Unique Features of Infective Endocarditis in Childhood,”1 

which reviewed epidemiology, pathogenesis, diagnosis, clinical 

and laboratory findings, treatment, and prevention of infective 

endocarditis (IE) with particular attention to children. Since that 

time, other AHA reports have focused on new recommendations 

for treatment of IE in adults (in 20052) and on major changes 

regarding prevention of IE (in 20073). This document updates 

these issues and other concerns regarding IE, with specific atten-

tion to the disease as it affects infants and children. In particular, 

the impact of increased survival for children with congenital heart 

disease (CHD) on the epidemiology of IE is updated, and newer 

tools useful for diagnosis and treatment in the pediatric popula-

tion are reviewed. This review emphasizes changing manage-

ment perspectives and discussion of new agents that have utility 

for treatment of resistant organisms. In addition, proper use of 

the diagnostic microbiology laboratory remains critical to the 

diagnosis and management of children with IE, and newer diag-

nostic guidelines that have improved sensitivity and specificity 

for confirming the diagnosis of IE will be reviewed. Because of 

improved infrastructure available for home intravenous therapy, 

an update on outpatient management, an increasingly accepted 

approach for stable patients who are at low risk for complica-

tions, will also be discussed. Finally, since the publication of 

the last AHA document on pediatric IE, recommendations for 

prevention of IE have been modified substantially, and the most 

current recommendations are incorporated from the perspective 

of pediatric cardiovascular concerns.

Classification of Recommendations
In pediatrics, there are not likely to be any randomized con-

trolled trials for treatment of IE, which posed a challenge for the 

writing group in compiling recommendations. Therefore, many 

of the indications are based on consensus. In cases of strong 

consensus that an intervention be considered as standard-of-

care practice with scientific evidence, interventions were des-

ignated as Class I indications. Where the wording of treatments 

indicates a recommendation, the standard classification is used. 

Strength of the recommendation is according to the ACC/AHA 

classification system for recommendations (Table 1).

Epidemiology and Clinical 
Findings of IE in Children

In a previous report, IE occurred less often in children than in 

adults and accounted for approximately 1 in 1280 (0.78 per 

1000) pediatric admissions per year from 1972 to 1982 at a 

referral insitution.4 In a recent multicenter report,5 the annual 

incidence rate in the United States was between approximately 

0.05 and 0.12 cases per 1000 pediatric admissions from 2003 

to 2010, without a significant trend. Although the reported hos-

pitalization rates for IE vary considerably among published 

series, both the overall frequency of endocarditis among chil-

dren and a shift toward those with previous cardiac surgery 

appear to have increased in recent years in some reports.5–8 

This may be related to improved survival among children who 

are at risk for endocarditis, such as those with CHD (with or 

without surgery) and hospitalized newborn infants.

(Circulation. 2015;132:1487-1515. DOI: 10.1161/CIR.0000000000000298.)
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Infective Endocarditis in Childhood: 
2015 Update

• Prophylactic surgery to prevent a primary embolic 
event is not recommended given the lack of proven 
benefit and long-term risks of valve replacement in 
childhood (Class III; Level C).

• Surgery may be considered for patients with 
relapsing prosthetic valve endocarditis even if valvar 
function remains intact after prolonged medical 
therapy (Class IIb; Level B).

Circulation 2015;132:1487-515
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Native Aortic Valve Endocarditis

• A mechanical or stented tissue valve is 
reasonable in native aortic valve endocarditis. 
(Class IIa, Level B)

• A homograft may be considered in native 
aortic valve endocarditis. (Class IIb, Level B)

Ann Thorac Surg 2011;91:2012-9



Prosthetic Aortic Valve Endocarditis

• In patients with aortic PVE limited to the prosthesis 
without aortic root abscess, and no annular 
destruction, it is reasonable to implant a mechanical or 
stented tissue valve. (Class IIa, Level B)

• A homograft can be beneficial in aortic PVE when 
periannular abscess or extensive ventricular-aortic 
discontinuity is present, or when aortic root 
replacement/reconstruction is necessary because of 
annular destruction or destruction of anatomical 
structures. (Class IIa, Level B)

Ann Thorac Surg 2011;91:2012-9



Native Mitral Valve Endocarditis

• When technically feasible, mitral valve repair 
is recommended to treat native mitral valve 
endocarditis. (Class I, Level B)

• When surgery is indicated, mechanical or 
stented tissue valves can be useful for mitral 
valve replacement. (Class IIa, Level B)

Ann Thorac Surg 2011;91:2012-9



Prosthetic Mitral Valve Endocarditis

• When surgery is indicated for prosthetic mitral 
valve endocarditis, either mechanical or 
stented tissue valves may be considered for 
valve replacement. (Class IIb, Level C)

Ann Thorac Surg 2011;91:2012-9





Chicago Experience

• N = 34

• Mean age of 10.7 years

• 60% congenital heart disease

• MV > AV > TV > RV-PA conduit

• Native > prosthetic

• Replacement > repair > Ross

• 15% operative mortality                                      
(infants, prematurity, fungus)

Ann Thorac Surg 2013;96:171-5





Texas Experience

• N = 46

• Median age of 8.7 years

• 54% congenital heart disease

• TV > MV > AV > RV-PA conduit

• Native > prosthetic

• 76% early surgery (< 7 days of the diagnosis)

• Repair > replacement > Ross

• 2% operative mortality

• 10-year survival of 81%

J Thorac Cardiovasc Surg 2013;146:506-11
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RV-PA Conduit Endocarditis

• Bovine jugular vein grafts (Contegra) are 
associated with a 9-fold greater risk of late 
endocarditis compared with other RV-PA 
conduits.
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Percutaneous PV Endocarditis

• There is a higher incidence of endocarditis in patients 
with percutaneous pulmonary valve (Melody) 
implantation compared with surgical pulmonary 
valves.

• When analyzing the type of valves regardless of the 
implantation technique, IE was more frequent in 
patients with bovine jugular vein valves (ie, Contegra 
and Melody) compared with others.



Summary

1. Guidelines for surgical management of pediatric IE are mostly an 
extension of guidelines for management of adult IE.

2. Decisions regarding surgery for IE are complex and should be 
determined by a multispecialty team with expertise in cardiology, 
imaging, cardiothoracic surgery, and infectious diseases.

3. Proper patient selection and optimal surgical timing are crucial for 
improved outcomes.

4. There is an increased risk of endocarditis in patients receiving a 
bovine jugular vein valve either surgically (Contegra) or by the 
transcatheter technique (Melody).


