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EndocarditisEndocarditis

• In pre-antibiotics era, largely fatal disease

• 1885 Sir William Osler in Gulstonian lectures• 1885 – Sir William Osler in Gulstonian lectures 
referred to IE as the “malignant endocarditis”

• 1940’s – PCN revived hope for a cure of IE, however 
morbidity and mortality only partially alteredmorbidity and mortality only partially altered

• Resistant organisms and shifting etiology (IVDA) 

Bashore TM et al., Curr Probl Cardiol. 2006



Pathogenesisg

Prendergast BD, Heart 2006



Cardiac Pathologic ChangesCardiac Pathologic Changes

• Vegetations on valve closure lines
• Destruction and perforation of valve leafletDestruction and perforation of valve leaflet
• Rupture of chordae tendinae, 

i t t i l t ill linterventricular septum, papillary muscles
• Valve ring abscessa e g abscess
• Myocardial abscess
• Conduction abnormalities



Modified Duke CriteriaModified Duke Criteria
• Major CriteriaMajor Criteria

– Positive blood cultures with typical 
organismsorganisms

– Persistently positive blood cultures
– Evidence of Endocardial involvement

• Positive EchocardiogramPositive Echocardiogram
– Oscillating intracardiac mass
– Abscess
– Dehiscence of prosthetic valve

• New Valvular regurgitationg g



Modified Duke CriteriaModified Duke Criteria

• Minor Criteria• Minor Criteria
– Predisposition (valvular disease or IDU)
– Fever
– Vascular phenomena (Arterial emboli,Vascular phenomena (Arterial emboli, 

septic pulmonary infarcts, intracranial 
hemorrhage, Osler, Janeway)hemorrhage, Osler, Janeway)

– Immunologic phenomena (GN, Osler, Roth 
spots Rheumatoid Factor)spots, Rheumatoid Factor)



Modified Duke Criteriaod ed u e C te a
• Definite IE

– Pathologic criteria
Clinical criteria– Clinical criteria

• 2 Major Criteria OR
1 Major and 3 minor Criteria OR• 1 Major and 3 minor Criteria OR

• 5 Minor Criteria

• Possible IE
• 1 Major and 1 Minor OR
• 3 Minor

• Rejected IERejected IE



ClassificationClassification

• OLD
– Subacute Bacterial EndocarditisSubacute Bacterial Endocarditis

• Death in 3-6 months
Acute Bacterial Endocarditis– Acute Bacterial Endocarditis

• Death in < 6 weeks

• NEW
– Native Valve Endocarditis
– Prosthetic Valve Endocarditis



S i l RSurgical Rx

• 1961 – Kay et al. first to report surgical 
cure of pt with medically resistant IEcure of pt with medically resistant IE 
(fungal TV)
1965 W ll t l fi t t f• 1965 Wallace, et al – first report of 
successful valve replacement in active 
endocarditis

• Early success in many studies of selected• Early success in many studies of selected 
patients led to “paradigm shift” in 

t f li t d d ditimanagement of complicated endocarditis



Echo Indication for Surgeryg y

• VegetationVegetation
– Persistent vegetation after systemic embolism
– AMVL vegetation, esp. with size > 10mm
– > 1 embolic events during first 2 weeks of AB

• Valvular dysfunction
– Acute AR or MR with signs of ventricle failure
– HF unresponsive to medical therapy

Valve perforation or rupture– Valve perforation or rupture

• Perivalvular extension
– Valvular dehiscence rupture or fistula– Valvular dehiscence, rupture, or fistula
– New heart block
– Large abscess or extension of abscess in spite of appropriate AB

Baddour LM et al., Circulation 2005



Recommendations for Surgery

AHA/ACC 2006 guidelines Circulation 2006



Indications for Surgery

• Hemodynamic compromise/ Heart failure
• Persistent bacteremia
• Peripheral embolization• Peripheral embolization
• Extravalvular extension of infection



Heart Failure

• 79/144 pt developed CHF within 6mos of 
admission

• 60% moderate-severe60% moderate severe
• MR – 50% developed CHF, 1/2 severe
• AR – 80% CHF, 2/3 severe

– 6 month survival with severe CHF/AR6 month survival with severe CHF/AR
• medical 7 %  vs. med/surgical 64%

Mills J, et al. Chest 1974



Heart FailureHeart Failure
• Early valve replacement in 95 hemodynamically 

unstable pt – 64% emergent, 88% 48hrs
• Mortality

– urgent surgery 15% (13/84)urgent surgery 15% (13/84)
– elective            18% (2/11)

5 i l 60%– 5 year survival 60%
• Periprosthetic leaks in 13% (10/80) of survivors

Lewis BS, et al. J Thorac Cardiovasc Surg 1982



Heart FailureHeart Failure

• 203 patients with active IE and early valve 
replacementreplacement

• Urgent surgery (<48hrs) in 53%
• Mortality followed 38± 22mos

– Urgent 7%Urgent 7%
– Overall 4%

L t 6%– Long term 6%

Middlemost S, et al. JACC 1991



CHF Meta analysisCHF – Meta-analysis 
Mortality

M di l M d/S i lMedical Med/Surgical

No CHF 15% 11%

CHF 60% 29%

Moon, et al. Prog Cardiovasc Dis. 1997



Persistent BacteremiaPersistent Bacteremia

• Nonsterile blood culture 3-5d after diagnosis
• Lack of improvement symptoms after 1wkLack of improvement symptoms after 1wk 

appropriate AB
• Surgery may eliminate septic focus, but not 

necessarily improve pt hemodynamic y p p y
condition unless significant valvular 
regurgitationregurgitation



Persistent BacteremiaPersistent Bacteremia

• may also be from extracardiac 
source/emboli

• splenic renal cerebral abscessessplenic, renal, cerebral abscesses
• ? proper Rx – surgery?, incidence of 

t d diti i th it ti ?recurrent endocarditis in these situations?



I f ti ti lInfectious etiology

• S. aureus
• Gram (-)/serratia/pseudomonas
• FungusFungus 

Rubenstein et al., Eur Heart J 1995



Persistent Bacteremia

• Although ↑ complication if blood culture 
(+), still important to intervene in face of 
further destruction of valvular/annular 
tissue

• Operative mortality risk in uncontrolled• Operative mortality risk in uncontrolled 
infection better when operated earlier 
(within 10d of admit) (17%) than when AB 
continued for 4-6wks (90%)( )

Boyd, et al. J Thorac Cardiovasc Surg, 1977



Peripheral EmbolizationPeripheral Embolization
• Embolic events common 30-40% of IE

– Brain > limbs, coronary, spleen, kidney
– directly responsible for ~25% of fatalities1

– recurrence rate 54% within 30d
• Incidence falls after initiation of AB therapy ~ 2wks
• RiskRisk

– size > 10mm (47% vs 19%)2

staph candida G( ) rod– staph, candida, G(-) rod
– mobile, pedunculated, mitral>aortic

1Acar, et al. Eur Heart J 1995, 2Mugge et al. JACC 1989



Peripheral Embolization

• Recurrent emboli are relative indication 
for surgery (class IIa) but should not be 
considered absolute indication



E t l l E t iExtravalvular Extension
• annular abscess

– Extensive tissue necrosis/structural damage 
including IVS, conduction system, and fibrous 
skeleton of heart
I NVE it l (1 5%) ti (25 50%)– In NVE mitral (1-5%) < aortic (25-50%)

– Clinically have more valvular regurgitation
– Operative mortality 19-43% (vs >75% medically 

treated)
Hi h i k ( t h/f l h t bl k PVE)– High risk (staph/fungal, new heart block, PVE) 
should undergo TEE (90% detection vs 50% TTE)

Moon, et al. Prog Cardiovasc Dis 1997



Extravalvular Extension

• Conduction disturbances in 30% with 
abscess vs < 2% if no abscess

• 1st degree > 7d new 2nd or 3rd degree1 degree > 7d, new 2 or 3 degree 
block requires eval for abscess - TEE



Demographicsg p

Tleyjeh IM et al., Chest. 2007



Change in Proportion per DecadeChange in Proportion per Decade

Tleyjeh IM et al., Chest. 2007



국내심내막염임상상국내심내막염임상상

발표연도 기 간 환자수 평균연령 심질환과거력(%) 수술율(%)발표연도 기 간 환자수 평균연령 심질환과거력(%) 수술율(%)

1975        1965 -1974 33 28 73 NA
1983        1979 -1983  42 15-67 90 0.02
1984 1972 -1984 36 29 83 NA
1984 1975 -1984 87 25 92 NA
1985 1972 -1984 34 17-72 71 NA
1989 1984 -1988 116 38 78 34
1998 1979 -1984 46 32 NA 30

1979 -1996 40 38 NA 63
1999 1989 -1998 156 48 46 44
2005 1995 -2003 152 46 50 532005 1995 2003 152 46 50 53   

김민규등, 대한내과학회지 2000, 손준성등, 감염과화학요법 2005



국내심내막염임상상국내심내막염임상상

발표연도 기 간 환자수 수술율(%)  사망율(내과/내외과%)

1989 1984 -1988 116 34 23 (31/8)

1999 1989 -1998 156 44 17 (21/12)1999 1989 -1998 156 44 17 (21/12)

2005 1995 -2003 152 53 11 (23/3)

김민규등, 대한내과학회지 2000, 손준성등, 감염과화학요법 2005



국내심내막염수술결과

• 67례 ( 12 PVE, 54 NVE, 1 Mural E)
• 수술적응증• 수술적응증

– vegetation with embolization 26
– on-going CHF 22on going CHF 22
– uncontrolled infection 21
– annular or myocardial abscesss 14 
– large vegetation w/o embolization 13
– recurred infection 8

prosthesis instability 3– prosthesis instability 3
– fungal infection 2

성기익등, 대한흉부외과학회지 2002



국내심내막염수술결과

• 수술종류

repair replacement total
mechanical  tissue  homograft

mitral 3 20 5 28
aortic 11 2 6 (6)* 19
mitral+aortic 8 (2)* 4 12mitral+aortic  8 (2)  4 12
tricuspid 3 3 6
others 2 2
total 8 42 (2) 11 6 (6) 67total 8 42 (2)          11 6 (6) 67

* Bentall operation

성기익등, 대한흉부외과학회지 2002



국내심내막염수술결과국내심내막염수술결과

• Mortality 

– Early or in-hospital mortality : 2/67 (3.0%)

– Late mortality : 4/67 (6%)

• M / 59 : ICH with meningitis pt. → SDH (3months) 

• M / 30 : MDS pt sepsis after BMT (16months)• M / 30 : MDS pt. → sepsis after BMT (16months)

• M / 20 : ALL pt. → sepsis after reinduction chemo (20months)

• M / 64 : CRF pt. → recurred infection & medical Tx. (4months)M / 64 : CRF pt.  recurred infection & medical Tx. (4months)

• Morbidity 

– PPM insertion (1), SDH (2), ICH or hemorrhagic infarction (4), recurred 
infection and reop (2)

성기익등, 대한흉부외과학회지 2002



국내심내막염수술결과

• 23례 ( 2 PVE, 21 NVE)
• 수술적응증 ACC/AHA guideline• 수술적응증 – ACC/AHA guideline
• 수술종류

– 13 MV replacement 10 MV repair– 13 MV replacement, 10 MV repair
– 6 AVR, 2 TV repair, 1 VSD colsure

• MortalityMortality 
– Early (<수술후 30일); none
– Late; 수술후 31개월에뇌출혈로 1명사망(4.3%)

• Morbidity 
– 재수술 2례, 종격동염 1례, 저심박출증 1례, 폐렴 1례

안병희등, 대한흉부외과학회지 2004



MV Repair vs. MV Replacement

Feringa H, et al. Ann Thorac Surg 2007



Clinical Characteristics

Feringa H, et al. Ann Thorac Surg 2007



Clinical OutcomeClinical Outcome

Feringa H, et al. Ann Thorac Surg 2007



Summaryy

• Potentially lethal disease with varying etiologic agents• Potentially lethal disease with varying etiologic agents 
and different clinical situations (NVE vs PVE, etc).

N “ kb k” h t th h• No “cookbook” approach to proper therapy, esp. when 
considering surgery.

• Tendency for surgical treatment has been increased with 
better result in selected patients.

• Combined medical/surgical Rx of selected populations 
offers substantial morbidity and mortality benefit.y y



Summaryy

• Careful attention to hemodynamic status infectingCareful attention to hemodynamic status, infecting 
organism (staph aureus, fungi, GNR), clinical 
manifestations (emboli, abscess, conduction abn, CHF), ( , , , ),
and findings on imaging (TTE/TEE, etc) allow a tailored 
approach to proper Rx in each patient to minimize pp p p p
morbidity and mortality.

• However, surgery carries risk and decision on whether or 
not to operate must be carefully thought out with good p y g g
communication between surgical and medical teams.


