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Infective Endocarditis. Surgical Therapy
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Objective - To assess the major causes of surgical
morbidity and mortality in patients with infective endo-
carditis operated upon in a regional cardiology center:

Methods - Thirty-four patients underwent surgical
treatment for infective endocarditis. Their ages ranged
from 20 to 68 years (mean of 40.6) and 79% were males.
Their NYHA functional classes were as follows: IV - 19
(55.8%) patients, Il - 12 (35.2%) patients; II - 3 (8.8%)
patients. Blood cultures were positive in only 32% of the
cases. Eight patients had already undergone previous
cardiac surgery, whose major indication (82.3%) was
heart failure refractory to clinical treatment.

Results - Four (11.7%) patients died at the hospital.
Follow-up was complete in 26 (86%) patients. Five
(14.7%) patients died later, 12, 36, 48, 60, and 89 months
after hospital discharge. Of the 21 patients being currently
followed up, 1 is in NYHA functional class 111, and 5 in
NYHA functional class I1.

Conclusion - A high degree of clinical suspicion, at
an early diagnosis, and indication of surgical treatment
prior to deterioration of left ventricular function and
installation of generalized sepsis may improve prognosis.
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Despiteall diagnosti c and therapeutic advances, acti-
veintracardiacinfection, so-calledinfectiveendocarditis, is
till related to ahighrisk of morbidity and mortality in Brazil
and in other countries**. In acontinental and heteroge-
neous country like ours, these advances frequently have a
compromised application: patientsinitially managed in
community hospital swith nolaboratory resourcesor ima-
ging techniques, such asultrasonography, tomography, or
magneti c resonanceimaging, arefrequently referredto spe-
cidized centersinan already advanced stage of thedisease.
Inaddition, regional centers, despitetheincreasing surgical
demand, may still lack alargevolumeof surgeries, having,
therefore, lessexperiencein managing thistype of patient.
On the other hand, it would be impossible to imagine the
entirenational demand absorbed by 3 or 4 centersherecon-
sidered to be excellent. Undoubtedly, early recognition,
mainly stimulated by ahigh degree of suspicion of thedi-
sease and aggressivetherapy, isthemajor factor for asuc-
cessful strategy. Age, left ventricular function, presence of
acardiacvavular prosthesis, renal failure, diabetes, embo-
liccomplications, and theinfecting agent arethemajor fac-
torsthat determinethe course of infective endocarditis®”.
In aretrospective study, we analyzed the major causes of
morbidity and mortality in patientswith infectiveendocar-
ditisinaregional cardiology center and what can bedoneto
improvethe prognosisof thisspecia group of patients.

Methods

From May 1986to April 2001, 34 patientsunderwent
cardiac surgery for infective endocarditisin the Service of
Cardiothoracic Surgery of theHospital S&o Vicentede Pau-
lo, inthecity of Passo Fundo, inthe Brazilian state of Rio
Grandedo Sul. That isauniversity-affiliated general hospi-
tal with 640 beds, where 40 to 50 cardiac surgerieswith
extracorporeal circulation are performed every month. Its
area of influence encompasses 300 municipalitiesin the
statesof Rio Grandedo Sul and SantaCatarina, involvinga
population of 1,050,000inhabitants. Thehospital islocated
inthecity of Passo Fundo (170 thousand inhabitants) inthe
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northernregion of thestateof Rio Grandedo Sul. Following
adefined protocol, the medical records of those patients
werereviewed andtheir clinical evolution analyzed.

Themalesex prevailed, corresponding to 79.4% of the
patients; their agesranged from 20to 68 years (mean age of
40.6years). AccordingtotheNY HA functional classclassi-
fication of heart failure, 19 (55.8%) patientswereclass|V; 12
(35.2%) wereclasslI; and 3 (8.8%) wereclassi|. Blood cul-
tureswere performed in al patients, and microorganisms
wereidentifiedinonly 11 (32.3%) patients. Streptococcus
viridans (5 cases) and Staphylococcus aureus (3 cases)
werethemicroorganismsmost frequently found. Kiebsiella
and Escherichia coli wereidentifiedin 2 other patients. All
caseswere confirmed asinfectiveendocarditisby surgical
findings. The patients with negative blood cultures also
had negative tissue cultures.

Clinical, laboratory, and radiol ogical findingssugges-
ting the diagnosis of infective endocarditiswerein accor-
dancewith those of 2-dimensional Doppler echocardiogra-
phy performed in al patients. In addition, 4 patients also
underwent cine coronary angiography. Clinical signscom-
patiblewith cerebral embolismwereidentifiedin 2 patients.
Their complementary study included computerized tomo-
graphy of thebrainin both patientsand angi ography of the
internal carotid artery in 1 patient. Inthelatter, acerebral
abscess was drained and cardiac surgery was performed
within4weeks. These patientsneither underwent previous
surgery nor weretaking oral anticoagulant agents. Antibio-
tic therapy was performed from the beginning of the symp-
tomsuntil thesurgical procedurefor aperiodrangingfrom?2
to 120days(mean of 28.1 days). Eight patientshad already
undergone the following cardiac surgeries: 7 patients
underwent aortic valvereplacement (4 biological and 3me-
chanical prostheses) and 1 underwent mitral valvereplace-
ment (mechanical prosthesis) (fig. 1a, 1b, 1¢). In patients
without previoussurgical treatment, thefollowinglesions
wereidentified: mitral valveprolapse(4), mitral stenosis(1),
congenital mitral insufficiency (1), and congenital aortic
stenosis(1).

Of the patients undergoing surgical treatment, 19
(55.8%) had clinical signsof severeheart failureduetoval-
vular lesions, but the systemic infection was considered
under control. Theremaining, in addition to theindication
for valvular prosthesisimplantation dueto severeinsuffi-
ciency, hadtheir clinical pictureimpaired by the presenceof
sepsis, cardiogenic shock, abscess, aneurysm, or fistula.
One patient wasunder mechanical ventilatory support. In3
patients, the source of endocarditiswasprevioushemodia
lysisdueto acute renal failurethat developed after blood
dyscrasiabecause of infection from lizard toxin (Lonomia
obligua). Hemodialysis due to chronic renal failure and
aortic valve calcification were indications in 2 other
patients.

All patients were operated upon with extracorporeal
circulationin moderate systemic hypothermia(28°C), myo-
cardia protectionwithtopical cooling of the cardiac surfa-
ce, and anterogradeintracoronary infusion of acrystalloid
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Fig. 1—1a) Implantation of doubleleaflet mitral prosthesis 14 months before. Active
infective endocarditis; 1b) Atrial face of the prosthesis with vegetations; 1c)
Ventricular face of the prosthesis blocked by vegetations.
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cardioplegicsolution. Dueto annular fragility and aiming at
strengthening the suture, the stitcheswere usually ancho-
redinaTeflon pillow. Whentheaortic ring required wide-
ning or thefistulasrequired closing, aflap of bovinepericar-
dium preservedin glutaraldehydewasused. Themost fre-
guently impaired valve wasthe aortic valve (17 patients-
50%), followed by themitral valve (11 patients—32.3%) (fig.
243, 2b), and the following associations: mitral-aorticin 3
(8.8%), mitral-tricuspidin 2 (5.8%), and aortic-tricuspidin 1
patient (3.4%). Two patientsrequiring mitral valvereplace-
ment by amechanical prosthesis dueto destruction of the
valvular apparatusby infective endocarditis had asignifi-
cant associ ated tricuspidinsufficiency that required correc-
tion of the DeVegaannul oplasty type, but no signsof infec-
tive endocarditiswere observed in that valve. One patient
(2.9%) had impairment of thetricuspid valve by infective
endocarditis; the4 patientstreated with mitral valvuloplas-
ty had vegetations characteristic of infective endocarditis
inthevalvular apparatus. Annuloplasty techniques®°with
simplesutures(1) or placement of aCarpentier ring (3), par-
tial resections of the impaired leaflets and repaired with
direct sutures, when adequate (1), or repaired with bovine
pericardiumflap (3) wereusedinthesepatients. Thesecon-
servativetechniqueswere used only in situationsinwhich
thepartia resection of theimpaired |eafl etsdid not prevent
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compl ete resection of the vegetations. Five patients had
total atrioventricular block at thetime of thesurgical deci-
sion. Thesurgical proceduresarespecifiedintablel.

Results

Themajor indication for surgery wasthe presence of
refractory heart failurein 28 (82.3%) patients. Third-degree
atrioventricular block, central embolism, and periannular
aorticand mitral abscesswith theformation of aortic/right
atrium/left atrium fistulacompl etetheremaining indi cations.
Duration of aortic clamping ranged from 21 to 130 minutes
(mean of 67.8 minutes). The mean length of stay in the
intensive care unit was 5.2 days, and the mean postopera
tive hospital stay was 21 days. Of the 5 patientswith total
atrioventricular block at thetimeof surgery, 2 required defi-
nitiveimplantsof artificia cardiac stimulation (1 epimyocar-
dial and 1 endocardial). Two patientswho had no conduc-
tion disorder detected inthe preoperative period devel oped
total atrioventricular block by theend of thesurgical proce-
dure, requiring atemporary pacemaker. One of these
patientsrequired theimplantation of adefinitive pacemaker,
inwhichan epimyocardial electrodewasused.

Four (11.7%) patients died during hospital stay as
follows: 2during surgery, 1 onthefirst postoperativeday, and
another ontheninth postoperativeday. Of the patientsdying
intheoperating room, 1 had staphylococcal endocarditisin
the biological aortic prosthesis. This patient developed a
dental abscess 20 days before and was being treated for
congestive heart failure. Asthe patient did not improve, he
wasoperated uponintotal atrioventricular block, sepsis, and
mechanical ventilation. Onsurgery, aperiannular abscessof
the biological aortic prosthesisand of the interventricular
septum wasidentified. Even with the extensive surgical
débridement andimplantation of anew aortic prosthesis, the
patient could not mai ntain sufficient cardiac output without
extracorporeal circulation support and diedintheoperating
room. Thesecond patient, operated uponinasimilar clinical
condition, had his mitral valve destroyed by vegetations.
Although the surgical treatment was considered adequate,
theextracorporesl circulation support could not beremoved,
andthepatient died with signsof right ventricular failure. The
third patient, operated upon with cardiogenic shock (aortic
and mitral insufficiency) and disseminated intravascul ar
coagulation present, had to be reoperated onin thefirst 24

Table I - Procedures

Mechanical aortic prosthesis 11 Mechanica mitral prosthesis 5

Biological aortic prosthesis 4 Mitral valvuloplasty 2

Mechanical mitral prosthesis Mechanical aortic prosthesis
+ tricuspid valvuloplasty 2+ mitra valvuloplasty 2

Biological aortic + Biological aortic +
mitral prosthesis 1 tricuspid prosthesis 1

Fig. 2—2a) View of the mitral valve destroyed by vegetations during surgery; 2b)
Excised mitral valve with alterations of infective endocarditis.

Correction of aortalRA/LA fistulas 2 Biological mitral prosthesis 4
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hours because of persistent bleeding and cardiac tampona-
de. The patient wastransferred to theintensive care unitin
critical conditionwith maximal use of inotropic agentsand
died 7 dayslater because of the persistence of sepsisand
multipleorganfailure. Thefourth patient, withtricuspidand
aortic insufficiency, sepsisand cardiogenic shock, died on
the first postoperative day because of cardiopulmonary
failure Tablell showsthesepatients.

Five patientsrequired morethan 1 surgical interven-
tion because of the recurrence of endocarditis or to its
sequel ae. One patient had to bereoperated on twice becau-
se of the recurrence of infection; the first episode was 2
years after theinitial intervention and the second episode
wasafter thethird year. Inthelatter, destruction of the supe-
rior mitral ring wasobserved with formation of an abscessin
the mitral-aortic continuity and loss of sustentation of the
anterior mitral lesflet. Mitral valvul oplasty andimplantation
of anew aortic prosthesiswereperformed. Thispatient died
after a4-year follow-up dueto anew return of the cardiac
and systemicinfection with consequent septicemia.

Another patient, initially with extensiveaorticvalvular
destruction and aorta/right atrium fistula, required 3 surgi-
cal interventionsto control infection and restorenormal he-
modynamics. Currently, the patient hasanormal life, is
asymptomeatic, but asmall residud aortic perivalvular fistula
persistswith noclinical repercussions.

Of the 30 patientsdischarged fromthe hospital, 4 were
not followed up. Of the 26 patients with regular clinical
follow-up, 5died after 12, 36, 48, 60, and 89 months. These
patientsaredescribedintablelll.

Of the 19 patientsoperated uponinNY HA functional
classlV,5died, 2arebeingfollowed up, 7 evolvedtoclassl,
4toclassll, and 1toclasslll. Of the 12 patients operated
uponinclasslil, 3died, 2arebeingfollowed up, 6areinclass
I,and lisinclassll. Of the 3 patientsoperated uponinclass
Il,1diedand2areinclassl.
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Discussion

Infective endocarditis has had a greater incidence
sincethe 1980s, with reports of 5.9 and 11.6 episodes per
100,000inhabitantsin Sweden and Philadel phia, respective-
ly 112, Approximately half of the casesreportedin Philadel -
phiahad a previous history of the use of injectable drugs.
Theincidenceincreasesprogressively after 30 yearsof age,
exceeding 15to 30 cases per 100,000 people/year between
thesixth and eighth decade of life. Fifty-fiveto 75% of the
patients with infective endocarditisin native valves have
predisposing conditions, such asrheumatic disease, con-
genital disease, mitral valve prolapse, degenerative heart
disease, asymmetric septal hypertrophy, or use of illegal
intravenous drugs **4, Seven to 25% of the casesinvolve
the presence of prostheses 12, In 25% of the cases, pre-
disposing factors for infective endocarditis cannot be
identified.

Signsand symptomsof infectiveendocarditisarefre-
quently neglected and, when evident, normally reflect a
complication and not an intracardiac infection per se.
Clinical suspicion should be highly emphasized until diag-
nostic definition. Application of thecriteriareportedinthe
literature allows an approach with good sensitivity and
specificity for the diagnosis of infective endocarditis®*®.
Theuseof echocardiography in patientswith aclinical sus-
picionof infectiveendocarditisoftenalowsmorphol ogical
confirmation of infection and is of inestimable help in
choosing the adequate approach in each case’sY’. Echocar-
diography should be performed mainly in patients with
negative blood cultures?. Transesophageal echocardiogra
phy allowsthevisualization of small vegetationsand adds
resol utionto the conventional transthoracic echocardiogra-
phy with pulsed and continuous wave Doppler 38, Trans-
thoracic echocardiography and itsassociation withtranse-

Table III — Late deaths

Table II — In-hospital deaths

Patient 1: Female, 26 years. Infective endocarditis in biological aortic
prosthesis implanted 2 years before. Dental abscess for 20 days. Total
atrioventricular block, sepsis, cardiogenic shock, under mechanical
ventilation. S. aureus in the first blood culture 10 days before. Implantation
of biologica aortic and mitral prostheses on the day of transference to our
service. Death in the operating room.

Patient 2: Femae, 68 years. Cardiogenic shock and sepsis due to mitra valve
destruction by vegetations. Negative culture. The patient underwent surgery
on the day of transference to our service. Death in the operating room.

Patient 3: Male, 22 years. Cardiogenic shock, DIVC and sepsis due to aortic
and mitral insufficiency. Culture positive for nonhemolytic Streptococcus 7
days before. Implantation of biological aortic and mitral prostheses.
Reoperated upon in 24 hours due to cardiac tamponade. Death on the seventh
postoperative day due to multiple organ failure and sepsis.

Patient 4. Male, 21 years. Drug addict. Under hemodialysis for 30 days.
Tricuspid and aortic insufficiency. Sepsis, cardiogenic shock. Annular and
subannular aortic abscess. Aortic and tricuspid vegetations. Death 24 hours
after implantation of biological aortic and tricuspid prostheses due to
cardiogenic shock and persistence of sepsis.

Preoperative period Postoperative period

1) Male, 43 years old, aortic and
mitral insufficiency, NYHA
functional class IV. Aortic
and mitral prosthesis

Deeth 12 months after surgery.
Heart failure. Irregular and
noncooperative treatment.

2) Male, 22 years old. Mitral insuf-
ficiency. NYHA functional
class IIl. Mitral prosthesis.

Desath 36 months after surgery.
Heart failure.

3) Male, 63 years old. Endocarditis Desath 48 months after surgery.
in the aortic valve prosthesis and ~ Heart failure due to
native mitral valve. NYHA func- perivalvular fistula.
tional class Ill. Aortic prosthesis
and mitral valvuloplasty.

4) Male, 40 years old. Mitral valve
insufficiency. NYHA functional
class II. Mechanical mitral prosthesis.

Death 60 months after surgery
due to hemorrhagic stroke.

5) Male, 53 years old. NYHA
functional class IV. Meningitis.
Mitral prosthesis.

Death 89 months after surgery
due to acute myocardial infarction.
Prosthesis without alterations.
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Fig. 3—3a, 3b) Active endocarditisin native aortic valve. Aortic insufficiency.

sophageal echocardiography, which havebeenusedinour
unit since 1991, were definitive for making surgical deci-
sions. Transesophageal echocardiography has been used
during surgery tosearchfor residual fistulaswhiletheextra-
corporeal circulation cannulaisstill installedinthe patient.

Thecausal agent isidentified through blood cultures.
A positiveblood cultureisimportant for the diagnosisand
management of the case, directly influencing themorbidity
and mortality of these patients. I n patients who had not
previously taken antibiotics, positivity of the blood cultu-
res should be expected in more than 95%. However, the
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Fig. 4—Patients’ survival according to the Kaplan-Meier curve. Of the 26 patients
under regular clinical follow-up, 5 died 12, 36, 48, 60, and 89 months after surgery.

indiscriminateuseof antibioticsintheinitial phaseof symp-

tomsisthemajor causeof lack of growth of microorganisms
inculturein approximately 35% of the patients®. Thisisa
common practice, and, in addition, several laboratories
experiencetechnical difficultieswith culturesinananaero-

bic medium. These facts may have accounted for the low
rate of positivity inthe cultures(32.3%) in our case series.

Thelist of microorganismscausing infective endocarditis
hasincreased dueto thegreat number of uncommon patho-

gensthat continueto beidentified. Gram-positivemicroor-
ganisms, particularly Streptococcus and Staphylococcus,

till predominate. | n patientsusing intravenous drugsand
inimmunocompromised patients, gram-negativeand fungal

infections have been reported. Streptococcus viridans
accountsfor 30to 65% of the casesof endocarditisin native
valves. Enterococci areresponsiblefor 10to 20% of theca
sesof infectiveendocarditisand may infect normal valvular
tissue. Staphylococcus aureus, acommon causeof infective
endocarditis, isahighly virulent microorganismthat usualy
has severe consegquences for the patient. When present in
the left cardiac chambers, Staphylococcus aureus iSasso-
ciated withamortality of 35t040%, probably duetoitsabili-
ty to destroy normal and abnormal valvular tissue®*??, cau-
sing frequent embolismsand metastatic infection. Staphy-
lococcus aureus Wasidentified inonly 3 patients(32.3% of
the positive cultures), 2 of whom died at the hospital, and,

inthethird patient, Staphylococcus aureus wastheinitial

cause of infective endocarditis and 3 interventions were
required because of therecurrence of the disease. In deve-
loped countries, epidemiological studiessuggest that pros-

NYHA Evolution

Number of patients

Fig. 5—Evolution of pre- and postoperative functional classes.
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thetic valveendocarditis (PV E) represents 10 to 30% of the
cases of infective endocarditis?. Themajor risk of develo-
pinginfectiveendocarditisoccursinthefirst 6 monthsafter
surgery, mainly withinthe5and 6initial weeks; therisk then
declines, although some persists 1323, Patients with pre-
vious endocarditisin the native valves, especially when
operated upon in the active phase of the disease, are more
proneto develop PVE2+%, Prosthetic valve endocarditis
occurs more often in the aortic position, and no statistical

difference exists whether it is biological or mechanical.
When the infected prosthesisis of the mechanical type,
perivalvular destruction and presence of fistulas and abs-
cessesarethemost frequent findings, because noleafl et of
organic material existsto be destroyed by the microorga
nisms. However, if theinfectionisearly, the prosthesismay
till be sterilized with early antibiotic therapy, which will

avoid the need for anew surgery in the acute phase. Eight
(23.5%) patients who underwent surgery here devel oped
endocarditisinanimplanted prosthesis; 7 (87.5%), likethe
report intheliterature, were prosthesesin the aortic posi-
tion. Oneof the4in-hospital deathsoccurredinthisgroup
withabiologica aortic prosthesis, with extensive perivavu-
lar necrosisand clinical findingsof sepsis. General consen-
sus exists about the unsatisfactory long-term resultsin
PV E, despiteadequatesurgical techniquesand good clinical

management. Lytleet a *reported therecurrenceof infec-

tionin 25% of their patientsin a5-year follow-up. Inthat
study, 7 patientsdischarged from hospital after intervention
for PV Ewerefollowed up. Two (28%) patientsrequired new
surgical interventionsasfollows: thefirst patient, after the
second and third years, died from the recurrence of infec-

tioninthefollowingyear; the second patient, after thefirst
andfifthyears, had asmall periaorticfistulawithout clinical

repercussionsand freeof infection, and 9 yearshavearea
dy passed sincethelast surgical intervention. Themicroor-
ganisms most frequently found in PV E are of the nosoco-

mial and even community types. Inthefirst 60 days after

surgery, Staphylococcus epidermidis, Staphylococcus
aureus, thegram-negativebacilli, diphtheroids, and fungi

arethemost common causesof PVE?®,

Theindicationsfor thesurgical treatment of infective
endocarditisreportedintheliterature?®aresimilar tothose
inour seriesand may begrouped asfollows: severeand pro-
gressiveheart failurerefractory toclinical treatment; infec-
tion that could not be controlled with antimicrobial treat-
ment; uncontrolled infection in a cardiac prosthesis, and
systemicarterial embolisms. Inregardtofunctional class, as
reported by other authors®3!, most patientswereinNY HA
functional classes||| and IV. Of theindicationsfor surgical
treatment, heart failure and infection not controlled with
adequate antibi oticsare the most common *3, | n our case
series, thosewereresponsiblefor approximately 91% of the
surgical indications. Patientswith mechanical prostheses
under continuous use of coumarin anticoagulants (4) had
their medi cation replaced by intravenousheparin, infusion
of fresh plasma, and interruption of theinfusion of heparin
4 hoursprior tothesurgical procedure.
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The most common surgical procedure was valvular
replacement with abiological or metallic prosthesis and
homograft. Valvuloplasty was also possible with recons-
truction techniquesin select cases®.

The presence of total atrioventricular block in the
clinical presentation of infective endocarditisand theneed
toimplant adefinitive pacemaker showed the severity and
theextension of paravalvular tissuenecrosis. Thechoiceof
endomyocardial electrodeswill depend onthe phaseandthe
clinical situationinwhich these devicesareimplanted. Of
the 3 pati entsreceiving definitive pacemakers, theepicardia
electrode was chosen for 2 patients, because definitive
implantationwasindicated early.

Perivalvular involvement with the formation of abs-
cessesandfistulasrepresentsarisk factor for recurrence of
the disease®. Despite the extensive débridement and
closure of the cavities and fistulas by using autol ogous or
bovinepericardium, 5 patientsrequired morethan 1 surgical
intervention due to arelapse of the endocarditis or its
sequelae. Danchin et al * and Renzulli et al *did not find
differencesbetween the patientswith and without perival-
vular involvement, and, ina10-year follow-up, reported a
58% rateof norelapse.

Thein-hospital mortality of 11.7% (4 patients) here
reported resulted from the delay inindicating surgery and
consequent severemyocardial failure, tothepresent sepsis,
and to theanatomic propagationwith formation of intraca-
vitary abscesses. Although 3 of the patients were young,
whichwouldbeafactor favorableto survival, becausethey
only experienced intervention in the final phase of the
disease, they did not survive. A preoccupying fact in this
and other surgical heart pathologiesisthecritical state at
which surgery isconsidered for many of these patients. In
thissituation, integrity of the central nervous system was
the major feature to be considered. If the central nervous
system is considered suitable, with noirreversibleinjury,
surgery isusually the option. However, 1 patient in our
serieswasinacritical clinical situationand diedintheopera-
ting room, athough her neurologic condition wassuitable
when surgery wasindicated. All 5(14.7%) deathsafter hos-
pital discharge were the consequence of heart failure,
except for 1 patient operated uponinclass!l, whodied due
to hemorrhagic strokewhileusing coumarin anticoagul ants.
This confirmsthe fact that even with the infection under
control, ventricular dysfunctionisapreponderant factorin
the postoperative evolution of these patients. For us, the
difficulty intheclinical follow-up of patients, who usually
comefromregionsfar fromspeciaized centers,inadditionto
theinaccuracy in controlling the coumarin anticoagulants,
isareality that should be emphasized.

The current conceptionisthat the surgical treatment
of infective endocarditis should be instituted as soon as
heart failureisidentified. Themajor predictor of survival has
been the presence of preoperativeventricular dysfunction.
Surgery is usually necessary in the presence of PVE,
because the extravalvular extension of the disease with
abscessesand fistulasiscommon. Inaddition, thelimitation
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of the antibioticsin acting in the presence of an infected
foreign body iswell known.

Recent advancesin the diagnosis of infective endo-
carditis, mainly transesophageal echocardiography, new
antibioticregimens, and adequate surgical techniqueshave
provided early therapy and consequent improvement inthe
results. However, morbidity and mortality of infective
endocarditiscaused by microorganismslikeStaphylococ-
cus aureus and PV E gtill remainhighinthesepatients. This
study carried outinaregional cardiol ogy center intheBrazi-
lian state of Rio Grande do Sul showsthat, in addition to
those principlesaready internationally diffused, theearly
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diagnosis of infective endocarditis should be emphasized
for the obtainment of greater positivity in blood cultures,
that clinical and surgical treatment should beinstituted as
soon as possible and not when cardi ogenic shock and sep-
sishad aready occurred. Onthe other hand, new prospec-
tiveresearch isrequired to answer severa pending ques-
tions, ie, how toimprovethe management of complications
and theindicationsof therapiesininfectiveendocarditis.
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