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CONCLUSION : 
« We all know that feasibility depends not on the lesion but on 
the experience of the surgeon, and it is more true in endocarditis 
than for any other lesion … 
 

 …So, I mean, it is not the debate today » G Dreyfus 
 

  MV Rep possible in the majority of cases 
  Low Mortality 
  Very good long-term results  
  Few Reoperations and few Recurrence of EI 
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•  From 1987 to 1994 :  49 Mitral IE  è 37 repair 

Def. = Surgery during the 6 weeks of antibiotherapy 
 

 * prosthetic annuloplasty  è 31 patients (84%),  
 * valve resection   è 31 patients (84%),  
 * chord. Shorten. or transpo.è 19 Patients (51%) 
 * pericardial patch   è 16 Patients (43%),  
 * leaflet perforation suture    è   4 Patients (11%).  

 
Secondarily, to improve the feasibility of MVRep, paucisymptomatic patients 
(NYHA I to II) with severe mitral regurgitation (grade 3 to 4) were also included in 
the hemodynamic deterioration group (12 patients, 32%). 

Reparability 
75% 



organ failure. Repeated postoperative echocardiography re-
vealed a competent mitral valve without any signs of persis-
tent endocarditis.

Postoperative morbidity mainly included low cardiac out-
put syndrome (13 patients, 35%), transient complete AV
block (3 patients, 8%), pericardial effusion (1 patient, 3%)
requiring surgical drainage, and renal failure (1 patient, 3%)
necessitating hemodialysis. No patient required placement of
a permanent pacemaker. Bleeding, mediastinitis, and stroke
were not observed. Median intensive care unit stay and
hospital stay were 1 day (range, 1 to 28 days) and 10 days
(range, 5 to 38 days), respectively.

One patient (3%; 95% CI, 0 to 15.5) was reoperated on 9
days after the first operation, which consisted of a quadran-
gular resection of the posterior leaflet. The valve defect was
then replaced by a glutaraldehyde-treated pericardial patch. A
massive mitral regurgitation, secondary to the patch dehis-
cence, occurred postoperatively and required emergent sur-
gery. A repeated valvuloplasty was performed, consisting of
a sliding leaflet plasty. Retrospectively, we think that the
surgical valve repair performed during the first operation was
inappropriate. This early reoperation was not considered a
reoperation during the long-term follow-up.

Valve repair was assessed by transthoracic echocardiogra-
phy in all survivors before hospital discharge. Mitral valve
regurgitation was absent in 28 patients (78%). Residual mitral
regurgitation was graded 1! in 7 patients (19%) and 2! in 1
patient (3%).

Long-Term Evaluation
Follow-up was complete in 35 patients (94%). Two patients
were lost to follow-up 40 and 76 months after their opera-
tions. With the patient who died in the operative period
excluded, median follow-up was 140 months (range, 12 to
183 months). Eight patients (22%) died during the follow-up
period, for Kaplan-Meier survival rates (including the oper-
ative death) of 89% (95% CI, 80 to 98) at 5 years and 80%
(95% CI, 66 to 94) at 10 years (Figure 1). Causes of death
were cancer (n"4), sudden death (n"1), suicide (n"1),
rupture of an abdominal aortic aneurysm (n"1), or unknown
(n"1).

Recurrence of endocarditis was observed in 1 patient (3%;
95% CI, 0 to 16). This patient had a mitral and tricuspid valve
repair during the acute phase of Streptococcus pyogenes
endocarditis. Thirteen months later, he developed endocardi-
tis resulting from Staphylococcus aureus. A mitral homograft
was implanted in the mitral and tricuspid position. However,
53 months later, a new episode of endocarditis (Streptococcus
untyped) was also diagnosed.

Four patients (11%; 95% CI, 2 to 28) were reoperated. One
patient was reoperated on 88 months later for deterioration of
an aortic homograft while the MVRep was satisfactory. He
underwent a mechanical aortic valve replacement. Indications
for mitral valve redo surgery were endocarditis (n"1; 13
months postoperatively) and mitral valve failure (n"2; 9 and
89 months postoperatively). In 1 case, mitral stenosis (small
annuloplasty ring and leaflet fibrosis) occurred; in the other
case, the valve failure was due to prosthetic ring dehiscence.
These 2 patients underwent a mechanical MVR. Freedom
from mitral reoperation was 94% (95% CI, 86 to 100) and
91% (95% CI, 81 to 100) at 5 and 10 years, respectively
(Figure 2).

No thromboembolic or hemorrhagic episodes were re-
ported during the follow-up period.

At the end of the study, 24 patients (median follow-up, 151
months; range, 117 to 180 months) were alive, not lost to
follow-up, and not reoperated on for mitral valve failure or
endocarditis. All except 1 patient (96%) were in NYHA
functional class I to II. Atrial fibrillation was present in 1
patient, and another patient had a permanent pacemaker. The
last Doppler echocardiographic studies as part of routine
follow-up revealed no mitral regurgitation in 15 patients
(63%). Residual mitral regurgitation was graded 1! in 7
patients (29%) and 2! in 2 patients (8%).

Discussion
In the present study, we have shown that MVRep performed
in the setting of AE was associated with a low operative
mortality (3%) and good long-term results. Ten years after the
operation, 96% of the survivors were in good functional
status (NYHA class I to II), and 92% had no or trivial mitral

Figure 1. Survival rate after MVRep for native mitral valve endo-
carditis. Numbers in parentheses indicate number of patients
alive.

Figure 2. Rate of freedom from mitral reoperation after MVRep
for native mitral valve endocarditis. Numbers in parentheses
indicate number of patients at risk.
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•  37 Repairs  1987-1994 

 Mortality (3%)  
 Very good long-term results.  
 Recurrence of endocarditis  3% 
 Reoperation at 10-year  9%  

Bacteriology
The microorganisms responsible for endocarditis are reported in
Table 2. The most common infecting organisms were streptococcus
species in 20 patients (54%) and staphylococcus species in 11 (30%).
Bacteria were isolated from blood culture in 30 patients (81%).
Direct examination and culture of valve specimens were positive in
15 patients (41%) and 7 patients (19%), respectively.

Operative Findings and Surgical Techniques
All operations were performed through a median sternotomy on full
cardiopulmonary bypass between the 2 venae cava and the ascending
aorta. Mild systemic hypothermia (28°C to 30°C) was used in all
cases. Myocardial protection was identical for all patients and
consisted of an anterograde cold blood crystalloid cardioplegia with
topical ice slush. Mitral valve exposure was achieved through either
a standard left atriotomy along the interatrial groove (34 patients) or
a trans-septal approach (3 patients).

Pathologic findings consisted of vegetations (86%), valve prolapse
(86%) secondary to marginal chordal rupture, annular dilatation
(76%), leaflet perforation (49%), and annular abscess (5%). Infection
also involved the aortic valve in 8 patients (22%) and the tricuspid
valve in 2 patients (5%).

All macroscopically involved tissue was widely removed without
concern for the possibility of repair. Valve reconstruction was then
performed according to Carpentier’s techniques.13 These included
leaflet resection (84%), transposition of chordae (46%) or chordal
shortening (5%), pericardial patching (43%) or direct suturing of
perforation (11%). A Carpentier prosthetic ring was used in 31 cases
(84%). All repairs were controlled perioperatively by transesopha-
geal echocardiography.

Associated procedures were performed in 11 patients (30%). The
aortic valve was either repaired (2 patients) or replaced (1 biopros-
thesis, 1 mechanical valve, 3 aortic homografts, and 1 Ross opera-
tion). Repair of the tricuspid valve was also necessary in 2 patients.

An atrial septal defect was closed with a pericardial patch in 1
patient.

Follow-Up
Long-term follow-up data were obtained during a 4-month period
through questionnaires and telephone contact with patients or rela-
tives, physicians, and cardiologists. Information regarding cause of
death was collected from physicians and cardiologists.

Long-term results were assessed on the basis of NYHA functional
class, auscultation, ECG, and echocardiography. Cardiac rhythm,
thromboembolic or bleeding events, recurrence of endocarditis, and
reoperations were systematically recorded.

Statistical Analysis
Data were expressed as median (range) for continuous variables and
as percentage for categorical variables. The 95% CI is given for most
clinically relevant variables. Calculation of cumulative survival and
freedom from events was performed by the Kaplan-Meier method.

Results
MVRep Feasibility
During the 5-year study, 49 consecutive patients were admit-
ted to our department for native mitral valve AE. Among
them, 6 patients (12%) underwent an MVR, and partial mitral
valve homograft was used in 6 others. Thus, MVRep was
possible in 75% to 85% of AE whether or not patients with
partial mitral valve homograft were included.

Perioperative Morbidity and Hospital Mortality
One patient (3%; 95% CI, 0 to 15.5) died 19 days after
MVRep. He developed several complications (splenic ab-
scess, cholecystis, renal failure) leading to fatal multiple

TABLE 1. Main Results From Surgical Series of Valve Repair in AE

Population,
n

Operative
Mortality, %

Follow-Up,*
mo

Reoperation/Recurrence
of Endocarditis

Late Survival,
% (y)

Dreyfus et al3 (1990) 35 2.5 30 (6–94) 0/0 NA

Fuzellier et al9 (1994) 35 5.7 23 (1–63) 1/0 NA

Podesser et al11 (2000) 22 9 45 (1–90) 2/0 87!12.5 (5)

Senni et al12 (2001) 13 0 73 (31–110) 1/0 100 (5)

Sternik et al6 (2002) 12 0 38 0/0 NA

*Mean follow-up (range).

TABLE 2. Microorganisms Responsible for AE

Gram-Positive Cocci
(n"33, 89%), n (%)

Gram-Negative Bacilli
(n"3, 8%), n (%)

Unknown
(n"2, 5%)

Streptococcaceae, 20 (54) Haemophilus influenzae, 1 (2.5) ! ! !

Oral streptococci,* 8 Haemophilus species, 1 (2.5) ! ! !

Streptococcus bovis, 7 Culture negative, 1 (3) ! ! !

Enterococcus faecalis, 3 ! ! ! ! ! !

Streptococcus pyogenes, 1 ! ! ! ! ! !

Streptococcus agalactiae, 1 ! ! ! ! ! !

Staphylococcaceae, 11 (30) ! ! ! ! ! !

Staphylococcus aureus, 9 ! ! ! ! ! !

Staphylococcus epidermidis, 2 ! ! ! ! ! !

Culture negative, 2 (5) ! ! ! ! ! !

Two bacteria were isolated from 1 patient.
*Included S sanguinis (n"3), S mitis (n"3), S mutans (n"1), and S salivarius (n"1).
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excluded, median follow-up was 140 months (range, 12 to
183 months). Eight patients (22%) died during the follow-up
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ative death) of 89% (95% CI, 80 to 98) at 5 years and 80%
(95% CI, 66 to 94) at 10 years (Figure 1). Causes of death
were cancer (n"4), sudden death (n"1), suicide (n"1),
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Recurrence of endocarditis was observed in 1 patient (3%;
95% CI, 0 to 16). This patient had a mitral and tricuspid valve
repair during the acute phase of Streptococcus pyogenes
endocarditis. Thirteen months later, he developed endocardi-
tis resulting from Staphylococcus aureus. A mitral homograft
was implanted in the mitral and tricuspid position. However,
53 months later, a new episode of endocarditis (Streptococcus
untyped) was also diagnosed.

Four patients (11%; 95% CI, 2 to 28) were reoperated. One
patient was reoperated on 88 months later for deterioration of
an aortic homograft while the MVRep was satisfactory. He
underwent a mechanical aortic valve replacement. Indications
for mitral valve redo surgery were endocarditis (n"1; 13
months postoperatively) and mitral valve failure (n"2; 9 and
89 months postoperatively). In 1 case, mitral stenosis (small
annuloplasty ring and leaflet fibrosis) occurred; in the other
case, the valve failure was due to prosthetic ring dehiscence.
These 2 patients underwent a mechanical MVR. Freedom
from mitral reoperation was 94% (95% CI, 86 to 100) and
91% (95% CI, 81 to 100) at 5 and 10 years, respectively
(Figure 2).

No thromboembolic or hemorrhagic episodes were re-
ported during the follow-up period.

At the end of the study, 24 patients (median follow-up, 151
months; range, 117 to 180 months) were alive, not lost to
follow-up, and not reoperated on for mitral valve failure or
endocarditis. All except 1 patient (96%) were in NYHA
functional class I to II. Atrial fibrillation was present in 1
patient, and another patient had a permanent pacemaker. The
last Doppler echocardiographic studies as part of routine
follow-up revealed no mitral regurgitation in 15 patients
(63%). Residual mitral regurgitation was graded 1! in 7
patients (29%) and 2! in 2 patients (8%).

Discussion
In the present study, we have shown that MVRep performed
in the setting of AE was associated with a low operative
mortality (3%) and good long-term results. Ten years after the
operation, 96% of the survivors were in good functional
status (NYHA class I to II), and 92% had no or trivial mitral

Figure 1. Survival rate after MVRep for native mitral valve endo-
carditis. Numbers in parentheses indicate number of patients
alive.

Figure 2. Rate of freedom from mitral reoperation after MVRep
for native mitral valve endocarditis. Numbers in parentheses
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« Mitral Valve Repair Provides improved Outcome over Replacement in  
active IE. E Rutmann et al. JTCVS 2005 ; 130 : 765-71  -  Innsbruck, Austria.» 

Replacement or Repair in Mitral Valve Endocarditis 

68 mitral endocarditis.   34 repair 
    34 replacement.  

Dreyfus and colleagues5 were the first to demonstrate
that valve repair is feasible in aortic and mitral endocarditis
in 1990.

Several outcome studies6-8 have confirmed that mitral
valve repair is effective in patients with IE but were lacking
comparable matched cohorts of patients undergoing mitral
valve replacement for the same indication.6,7 Additionally,
in most studies, patients with healed endocarditis and pa-
tients with underlying rheumatic disease were investigated
and had limited sample sizes.9-11

Superiority of valve repair as a possible treatment option
for active mitral endocarditis has never been confirmed.

At the Department of Cardiac Surgery at the University
Hospital Innsbruck, a large number of patients with active
mitral endocarditis have undergone operations during recent
years. Approximately half of the patients underwent mitral
repair.

The aims of our study were (1) to investigate whether
there are differences in the extent of infectious destruction
of mitral valves undergoing either repair or replacement and
(2) to evaluate whether valve repair offers a benefit over
replacement in acute IE in respect to perioperative mortality
and long-term event-free survival.

Methods
From 1992 through 2004, a consecutive series of 74 patients
underwent cardiac operations for active IE of the native mitral
valve at the Cardiac Surgery Department of the University Hos-
pital Innsbruck. Six patients with an underlying rheumatic valve
stenosis were excluded from further analysis to avoid selection
bias because of limited chance for sufficient valve repair.

A total of 68 patients (39 [57.4%] male and 29 [42.6%] female
patients) were divided into 2 cohorts with regard to the type of
mitral valve procedure performed: 34 (50%) patients underwent
mitral valve repair, and the remaining 34 patients underwent mitral
valve replacement.

All patients were receiving antibiotic treatment and had to undergo
an operation because of the failure of conservative therapy (persisting
sepsis, embolic events, and hemodynamic instability). All patients
described in our series were given diagnoses not only on the basis of
the clinical Dukes criteria but also on the basis of preoperative and
intraoperative echocardiography.12,13 Additionally, intraoperative
bacterial cultures and histology of the excised valve tissue confirmed
the diagnosis of active valvular infection.

All surgical procedures, both repair and replacement, were
performed by experienced surgeons in the position of a consultant.
From a technical aspect, radical debridement of the infective
material without consideration of the resulting lesion and, in a
second step, restoration of a morphologic and functional valve
were performed.

Event-free survival was defined as the primary outcome mea-
sure to compare efficacy. Deaths of all causes, valvular reopera-
tion, and recurrent endocarditis were regarded as events. Kaplan-
Meier analysis, together with log-rank testing, was used to
compare event-free survival between the 2 treatment options (re-
pair vs replacement). The Pearson !2 test or the Fisher exact test
(when appropriate) was used to test for baseline differences in
categoric variables. Continuous variables were tested with the
Student t test or the Mann-Whitney U test (if assumption of
Gaussian distribution was not fulfilled). The Cox proportional
hazard model was used to assess the effect of treatment indepen-
dently from other potential life-threatening predictors. Adjusted
hazard ratios (HRs) and their 95% confidence intervals (CIs) were
calculated. All variables that showed a significant effect on event-
free survival in the univariate Kaplan-Meier analysis were in-
cluded in the multivariate Cox model.

Data documentation and statistical analysis were performed
with SPSS software version 11.0 (SPSS Inc, Chicago, Ill).

Results
Patient Characteristics
The mean age of the patients was 51.5 ! 17.0 years in the
repair group and 53.2 ! 13.1 years in the replacement group

TABLE 1. Patient characteristics
Mitral valve repair

(n ! 34)
Mitral valve replacement

(n ! 34) P value

Age, y 51.5 ! 17.0* 53.2 ! 13.1 .840
Male sex 22 (64.7%) 17 (50.0%) .383
Obesity, BMI "30 kg/m2) 3 (8.8%) 4 (11.8%) .721
Diabetes 6 (17.6%) 6 (17.6%) .954
Chronic obstructive pulmonary disease 6 (17.6%) 5 (14.7%) .701
Impaired renal function (creatinine "2 mg/dL) 10 (29.4%) 12 (35.3%) .479
Preoperative kidney failure 6 (17.6%) 3 (8.8%) .476
Ejection fraction 49% ! 12% 53% ! 12% .197
NYHA stage (mean) 2.80 ! 0.87 2.76 ! 0.55 .968
NYHA stage IV (%) 7 (20.6%) 2 (5.9%) .121
Previous septic embolization 15 (44.2%) 6 (17.6%) .027
Preexisting degenerative valvular disease 15 (44.2%) 12 (35.3%) .840
EuroSCORE (mean) 9.8 ! 4.2 9.7 ! 3.8 .760

BMI, Body mass index; NYHA, New York Heart Association. *Means ! SD.

Surgery for Acquired Cardiovascular Disease Ruttmann et al

766 The Journal of Thoracic and Cardiovascular Surgery ● September 2005

ACD

with ring annuloplasty. He underwent reoperation under
septic conditions after he had an embolic cerebral event and
received a mechanical mitral prosthesis. The patient died on
the first postoperative day of refractory sepsis. There were
no other valve-related complications or late deaths in the
repair group. In the replacement group 3 patients underwent
reoperation because of recurrence of endocarditis (2, 12,
and 19 months after the primary operation, respectively),
and 2 patients died of recurrence of infection 2 and 4
months after initial surgical treatment without undergoing
reoperation. Diagnosis of recurrence was confirmed at au-
topsy. A total of 6 cardiac-related deaths occurred in the
replacement group. Three patients died within 18 months,
and 3 patients died later in the follow-up.

A male patient underwent reoperation because of throm-
bosis of the mechanical mitral valve prosthesis and again
recovered well. Another patient died of recurrence of sepsis

but without reinfection of the valve prosthesis 3 months
after the operation.

Actuarial 1-year survival was 88.2% in the repair group
and 73.5% in the replacement group, and 5-year survival
was 85.1% in the repair group and 66.6% in the replacement
group (P ! .242).

One-year freedom from valvular reoperation was 100%
in the repair group and 89.4% in the replacement group, and
at 5 years’ follow-up, it was 96.4% in the repair group and
85.5% in the replacement group (P ! .146).

Actuarial freedom from recurrence of endocarditis at 5
years’ follow-up was 96.4% in the repair group and 82.7%
in the replacement group (P ! .086).

Event-Free Survival
To evaluate the efficacy of both treatment groups, a com-
posite end point consisting of survival, reoperation, and/or

TABLE 2. Perioperative characteristics
Mitral valve repair

(n ! 34)
Mitral valve replacement

(n ! 34) P value

Main indication for surgical intervention
Persistent sepsis 17 (50%) 6 (26.1%) .005
Proceeded or imminent septic embolism 10 (29.4%) 15 (44.1%) .2
Congestive heart failure 7 (20.6%) 13 (38.2%) .11

Mean mitral regurgitation (grade SD) 2.8 " 1.2* 2.7 " 1.0 .957
Positive intraoperative valve culture 15 (44.1%) 19 (55.9%) .332
Staphylococcal endocarditis 19 (55.9%) 13 (38.2%) .145
Leaflet destruction 15 (44.1%) 11 (32.4%) .394

Anterior mitral leaflet 4 (11.8%) 5 (14.7%)
Posterior mitral leaflet 9 (26.5%) 5 (14.7%)
Both leaflets 2 (5.8%) 1 (2.9%)

Perivalvular destruction 6 (17.6%) 5 (14.7%) .701
Chordal rupture 12 (35.3%) 8 (23.5%) .251
Commissure affected 3 (8.8%) 4 (11.7%) .730
Intraoperative characteristics

Additional surgical procedures 13 (38.2%) 13 (38.2%) 1.0
Coronary artery bypass grafting (procedures) 6 (17.6%) 3 (17.6%) 1.0
Aortic valve replacement (procedures) 6 (17.6%) 6 (17.6%) 1.0
Tricuspid valve repair (procedures) 3 (8.8%) 1 (2.9%) .760

Leaflet reconstruction with direct suture (procedures) 5 (14.7%)
Leaflet reconstruction with glutaraldehyde-fixed pericardium patch

(procedures)
15 (44.1%)

Annular reconstruction with glutaraldehyde-fixed pericardium patch 4 (11.8%) 3 (8.8%) .659
Mitral ring annuloplasty 19 (55.9%)
Chordal implantation-transposition 5 (14.7%)
Rectangular resection 8 (23.5%)
Sliding leaflet plasty 4 (11.8%)
Rotation paracommissural sliding plasty 3 (8.8%)
Mechanical mitral valve prosthesis 28 (82.4%)
Biologic stented mitral valve prosthesis 6 (17.6%)
CPB time (min) 166.0 " 63.2 144.3 " 91.0 .260
Aortic crossclamp time (min) 114.3 " 52.3 85.5 " 40.5 .014

CPB, Cardiopulmonary bypass. *Mean " SD.
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« Mitral Valve Repair Provides improved Outcome over Replacement in  
active IE. E Rutmann et al. JTCVS 2005 ; 130 : 765-71» 

34 Repairs 
 
       Death = 4 / groupe (11,8 %) 
 
34 Remplacements 

68 Acute IE 

Replacement or Repair in Mitral Valve Endocarditis 

« In our patient cohort reconstructive 
operations were exclusively performed 
by 2 surgeons highly experienced in 
mitral repair and might therefore be 
responsible for the convincing 
results ». 

Reparability 
50% 



« Surgical results of active infective native mitral valve endocarditis: repair versus 
replacement.    Sung-Ho Jung  et Al. Europ J Cardiovasc Surg 2011  
Seoul St. Mary’s Hospital South Korea» 

Replacement or Repair in Mitral Valve Endocarditis 

102 Active IE from 1994 to 2009  (24 mini-thoracotomy)    reparability   
 - 41 Repairs         è  16.3  days of ATB           40,2 % 
 - 61 Replacements  è    9.8 days of ATB 

The study ultimately enrolled 102 patients with active
infective endocarditis of the native mitral valve. Forty-one
patients underwent MVP and 61 underwent MVR.

The main preoperative symptoms included fever with or
without chilling (n = 60), dyspnea (n = 17), headache (n = 6),
general weakness (n = 4), specific site pain (n = 7), right- or
left-sided weakness (n = 4), weight loss (n = 6), and altered
mentality (n = 5). Systemic septic embolism before operation
was observed in 48 (47.1%) patients including 19 (46.3%) MVP
and 29 (47.5%) MVR patients. The embolism sites were brain
(n = 28), kidney (n = 15), spleen (n = 17), liver (n = 2), and
periphery (n = 7). Multiple-organ systemic embolism involve-
ment was observed in 14 patients (eight MVP and six MVR).

2.1. Definition

Active infective endocarditis, during surgery, is defined as
the presence of obvious local cardiac infection manifested by
inflammation, active vegetation, or abscesses, and if the
patient was being treated with antibiotics for active
infection [10].

Leaflet destruction is defined as the involvement of the
leaflet edge in the infectious process [8].

All patients described in our series were diagnosed of
infective endocarditis according to the modified Duke
criteria including echocardiographic results with clinical,
microbiologic, and pathologic findings [11].

2.2. Preoperative examinations

Transthoracic and transesophageal echocardiography
were performed in all patients before surgery and the
echocardiograms were reviewed by an expert cardiologist.

2.3. Surgical procedures

In 24 patients, a right minithoracotomy was adopted and
the 4th intercostal space was entered using an AESOP 3000.
The detailed surgical procedures of the right minithoracot-
omy approach were described in our previous report [12].
Myocardial protection was achieved with antegrade cardi-
oplegic solution infusion through the root cannula at the
ascending aorta. CustodiolW HTK solution was used in all
patients.

A conventional median sternotomy was used in the
remaining 78 patients. Bicaval cannulation was performed,
moderate hypothermia was induced, and cardioplegic
solutions (blood cardioplegic solution in 57 and Custdiol
HTKW solution in 21 patients) were administered in an
antegrade fashion (n = 58), a retrograde fashion (n = 1), or
both (n = 19).

2.4. Statistical analysis

Data are expressed as mean ! standard deviation for
continuous variables, and as number and percentage for
categorical variables. Paired and unpaired Student’s t-tests
were used to determine intra- and intergroup differences
between mean values for continuous variables, as appro-
priate. Pearson x2 test or Fisher’s exact tests were used to
analyze baseline differences between categorical variables.
Survival rate was estimated using the Kaplan—Meier
method, and intergroup comparisons were performed using
log-rank tests. A p value <0.05 was considered to indicate a
significant difference. To reduce the impact of treatment
selection bias and potential confounding in an observational
study, we performed rigorous adjustment for significant
differences in patient characteristics by using weighted Cox
proportional-hazards regression models and inverse-prob-
ability-of-treatment weighting (IPTW) [13]. SAS Version 9.1
(SAS Institute, Cary, NC, USA) was used for statistical
analysis.

3. Results

The mean patient age was 34.4 ! 16.9 years in the MVP
group and 43.1 ! 1 4.9 years in the MVR group ( p = 0.007).
Preoperative data analysis showed that the only difference
between the two groups was age (Table 1).

3.1. Microorganisms

Preoperative blood cultures showed that microorganisms
were present in 29 (70.7%) MVP patients and in 47 (77.0%)
MVR patients. The most common microorganism in the MVP
group was Staphylococcus aureus (n = 11), and was Viridans
group streptococci (n = 20) in the MVR group (Table 2).

S.-H. Jung et al. / European Journal of Cardio-thoracic Surgery xxx (2011) xxx—xxx2

EJCTS-8163; No. of Pages 6

Please cite this article in press as: Jung S-H, et al. Surgical results of active infective native mitral valve endocarditis: repair versus
replacement. Eur J Cardiothorac Surg (2011), doi:10.1016/j.ejcts.2011.01.016

Table 1. Preoperative data.

Mitral valve repair (n = 41) Mitral valve replacement (n = 61) p-value

Age (years) 34.4 ! 16.9 43.1 ! 14.9 0.007
Sex (male) 19 (46.3%) 33 (54.1%) 0.442
DM 5 (12.2%) 8 (13.1%) 0.891
Hypertension 4 (9.8%) 9 (14.8%) 0.554
NYHA FC " III 8 (19.5%) 20 (32.8%) 0.141
Preop Cr level 0.9 ! 0.5 1.3 ! 1.3 0.056
Dialysis dependent CRF 0 2 0.514
Impaired renal function (creatinine >2 mg/dl) 2 (4.9%) 7 (11.7%) 0.305

Preoperative septic embolization 19 (46.3%) 29 (47.5%) 0.905
LV EF (%) 64.1 !4.2 62.7 !6.2 0.216
Severe MR 34 (82.9%) 53(86.9%) 0.583
Preop blood culture (+) 29(70.7%) 47(77.0%) 0.600

DM: diabetes mellitus; NYHA FC: New York Heart Association functional class; Cr: creatinine; CRF: chronic renal failure; LV EF: left ventricular ejection fraction; MR:
mitral regurgitation.



culture, and systemic emboli were observed in both legs.
G(+) cocci were identified in the specimen culture. On
postoperative day 19, the patient had sudden chest pain and
his blood pressure dropped. A transesophageal echocardio-
graphy indicated rupture of the abdominal aorta. He did not
recover after resuscitation.

The second patient was a 46-year-old female who
underwent mechanical valve MVR. Preoperative brain
examination was not performed due to the need for
emergency surgery. On postoperative day 6, mental function
suddenly altered and a brain CT showed a 5 cm ! 5 cm
hemorrhage at the basal ganglia. The patient’s condition
deteriorated, ultimately leading to death. Prothrombin time
at the time of the event was 1.96 INR.

The third patient was being treated for a liver abscess
and hepatic dysfunction due to alcoholism and also
had uncontrolled diabetes mellitus. He showed sudden-
onset dyspnea and severe mitral valve regurgitation due to
the infective endocarditis. Blood culture revealed a
‘S. aureus infection. Surgical findings showed that not
only was the mitral valve destroyed but also that an
abscess was present on the left ventricular wall. He
underwent MVR using mechanical valve. Postoperative
echocardiography showed paravalvular leakage, and multi-
organ failure ensued.

3.5. Immediate postoperative complications

Postoperative complications in the MVP group were
postoperative bleeding (n = 3, 7.3%), new-onset stroke
(n = 1, 2.4%), left ventricular pseudoaneurysm (n = 1,
2.4%), and pericardial effusion (n = 1, 2.4%; in this patient,
pericardiocentesis was performed but resulted in the left
ventricular rupture that required emergency opening).

Postoperative complications in the MVR group were
postoperative bleeding (n = 6, 9.8%), low cardiac output
syndrome (n = 1, 1.6%), new-onset stroke (n = 5, 8.2%,
infarction: n = 3, hemorrhage: n = 2), acute renal failure
(n = 5, 8.2%), and wound infection (n = 1, 1.6%).

3.6. Early results of valve repair

The status of valve repair was assessed using Doppler
echocardiography in all patients before hospital discharge.
Thirty-six patients showed no regurgitation and three had
mild regurgitation. Two patients showed moderate regur-
gitation; of these, in one patient, it was due to recurrent
infective endocarditis.

3.7. Long-term postoperative outcomes

In the MVP group, three patients underwent reoperation
due to relapsed infective endocarditis. Cerebral embolisms
occurred in two patients at 5.5 years and 2.4 years
postoperatively, respectively. There was one reoperation
for mitral stenosis at 8.8 years postoperatively.

In the MVR group, two patients underwent reoperation
owing to left ventricular pseudoaneurysm and bioprosthetic
valve failure. There was no recurrent infective endocarditis
during the follow-up period. Hemorrhagic events occurred in
two patients, and a cerebral embolic event occurred in one

patient. A traumatic subdural hemorrhage developed in one
patient due to a fall-down injury with paraplegia.

The actuarial 1-year survival rate was 97.2% in the MVP
group and 90% in the MVR group, and the 5-year survival rate
was 97.5% in the MVP group and 85.8% in the MVR group
( p = 0.316).

The 1-year freedom-from-valvular-reoperation rates were
90.2% in the MVP group and 98.4% in the MVR group,
respectively, while the 5-year rates were 90.2% and 92.1% in
the MVP and MVR groups, respectively ( p = 0.351).

We compared the efficacy of the treatments in terms of
reoperation, endocarditis recurrence, survival, and hemor-
rhagic or embolic event. The actuarial event-free survival
rate at 1 year was 92.7% in the MVP group and 94.8% in the
MVR group, the 5-year event-free survival rate was 89.5% in
the MVP group and 81.0% in the MVR group, and the 10-year
event-free survival rate was 72.2% in the MVP group and
77.3% in the MVR group ( p = 0.787, Fig. 1).

4. Discussion

The current study compared the efficacy of repair and
replacement in mitral valve endocarditis patients. To reduce
the heterogeneity of the patient population, the study only
included patients with isolated native mitral valve endo-
carditis with an active infection. We found that valve repair
was possible in 40.2% patients, overall survival and event-
free survival were similar for both repair and replacement
patients, repair patients showed better early outcomes in
terms of cerebral complications including infarction or
hemorrhage, and mechanical valve replacement was not a
risk factor for recurrent infective endocarditis. The results
also showed that 1- and 5-year survival rates were excellent
in both groups, and that surgery could be performed safely
via a right minithoracotomy.

During the study period, there were no changes in surgical
strategies such as perioperative antibiotic treatment,
operative indication, and decision for operative timing.
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Fig. 1. Event (reoperation, infective endocarditis, thromboembolism, and
hemorrhage)-free survival rate (Kaplan—Meier method).

« Surgical results of active infective native mitral valve endocarditis: repair versus 
replacement.    Sung-Ho Jung  et Al. Europ J Cardiovasc Surg 2011  
Seoul St. Mary’s Hospital South Korea» 

Replacement or Repair in Mitral Valve Endocarditis 

3.2. Timing of surgery

The mean interval from onset of symptoms to antibiotic
treatment was 30.7 ! 24.7 days in the MVP group and
33.9 ! 31.4 days in the MVR group ( p = 0.582). The mean
duration of preoperative antibiotic treatment was 16.3 !
13.2 days in the MVP group and 9.8 ! 9.8 days in the MVR
group ( p = 0.009). The major indications for surgery were
congestive heart failure (n = 25), uncontrolled sepsis (n = 3),
large and mobile vegetation (n = 30), systemic embolic event
(n = 3), and severe MR (n = 41) (Table 3).

3.3. Surgical findings

Underlying mitral valve disease was present in 12 (29.3%)
MVP and 22 (36.1%) MVR patients ( p = 0.379). Underlying
mitral valve disease was mitral cleft (n = 2), rheumatic
pathology (n = 15), degenerative changes (n = 9), and
myxomatous changes (n = 8). Infection involved both leaflets
in 26 MVP and 39 MVR. Vegetation was the most common
finding, and was present in 38 MVP and 60 MVR patients.
Leaflet destruction was present in eight (19.5%) MVP and 24
(39.3%) MVR patients (Table 3).

Surgical techniques used in both groups are summarized in
Table 4. The mean cardiopulmonary bypass time was
111.4 ! 34.7 min in the MVP group and 101.1 ! 42.9 min in

the MVR group ( p = 0.204). Aortic cross-clamping time was
slightly longer in the MVP group than in the MVR group
(72.7 ! 23.7 vs 62.9 ! 26.9 min, p = 0.062).

The right minithoracotomy approach using an AESOP 3000
was more commonly used in the MVP group than in the MVR
group ( p < 0.001).

3.4. In-hospital mortality

There were three in-hospital mortalities and all were in
the MVR group (overall: 3/102, 2.9%; MVR group: 3/61, 4.9%;
MVP group: 0/41, 0%, p = 0.272). One patient was a 56-year-
old male who underwent mechanical valve MVR. Preopera-
tively, Streptococcus viridans was identified in the blood
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Table 2. Causative microorganisms.

Total
(n = 102)

Mitral valve
repair (n = 41)

Mitral valve
replacement
(n = 61)

Streptococcus species 39 13 26
Viridans group streptococci 30 10 20
Other streptococci 9 3 6

Staphylococcus aureus 19 11 8
Coagulase-negative
staphylococci

3 1 2

HACEK organisms 7 1 6
Other microorganisms 8 3 5
Culture-negative 26 12 14

Table 4. Surgical techniques.

MVP (n = 41) MVR
(n = 61)

p-value

Mitral valve repair
Ring annuloplasty 29
Leaflet resection 18
Pericardial patch closure 10
New chordae formation 11
Chordae transfer 2

Mitral valve replacement
Mechanical valve 55
Tissue valve 6
Valve or ring size (mm) 28.9 ! 2.4 28.8 ! 2.3

Annulus reconstruction 1 2
Concomitant procedure
ASD/PFO closure 4 4
Coronary bypass surgery 1 1
TV repair 3
Septal myectomy 1
PDA ligation 1
Coronary bypass surgery 1

CPB time 111.4 ! 34.7 101.1 ! 42.9 0.204
ACC time 72.7 ! 23.7 62.9 ! 26.9 0.062
Right minithoracotomy
approach

21 (51.2%) 3 (4.9%) <0.001

ASD: atrial septal defect; PFO: patent foramen ovale; TV: tricuspid valve; PDA:
patent ductus arteriosus; CPB: cardiopulmonary bypass; ACC: aorta cross
clamp.

Table 3. Perioperative data.

Total (n = 102) Mitral valve
repair (n = 41)

Mitral valve
replacement (n = 61)

p-value

Main indication for surgery
Heart failure 25 (24.5%) 9 (22.0%) 16 (26.2%) 0.648
Uncontrolled sepsis 3 (2.9%) 0 3 (4.9%) 0.272
Large and mobile vegetation 30 (29.4%) 11 (26.8%) 19 (31.1%) 0.665
Systemic embolic event 3 (2.9%) 2 (4.9%) 1 (1.6%) 0.563
Severe mitral regurgitation without heart failure 41 (40.2%) 19 (46.3%) 22 (36.1%) 0.312

Underlying mitral valve disease 34 (33.3%) 12 (29.3%) 22 (36.1%) 0.526
Leaflet destruction
Anterior mitral leaflet 19 (18.6%) 7 (17.1%) 12 (19.7%) 0.801
Posterior mitral leaflet 16 (15.7%) 6 (14.6%) 10 (16.4%) 1.0
Both leaflets 65 (63.7%) 26 (63.4%) 39 (63.9%) 1.0
Commissural involvement 7 (6.9%) 3 (7.3%) 4 (6.6%) 1.0

Types of endocarditis lesions
Vegetation 98 (96.1%) 38 (92.7%) 60 (98.4%) 0.300
Rupture of chordae tendineae 41 (40.2%) 21 (51.2%) 20 (32.8%) 0.068
Leaflet perforation 18 (17.6%) 7 (17.1%) 11 (18.0%) 1.0
Abscesses 7 (6.9%) 2(4.9%) 5 (8.2%) 0.699
Leaflet destruction 32 (31.4%) 8 (19.5%) 24 (39.3%) 0.034
Involvement of fibrous skeleton 6 (5.9%) 3 (7.3%) 3 (4.9%) 0.682
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istics of infective endocarditis (native or prosthetic valve
endocarditis, causative micro-organism, echocardio-
graphic data), surgical data (mitral valve repair or re-
placement, indication for surgery, acuity of surgery, con-
comitant aortic or tricuspid valve surgery, perioperative
findings), and follow-up data. Acute surgery was defined
as surgery before completion of the antibiotic course or
surgery within 6 weeks after the diagnosis of endocardi-
tis. The duration of follow-up was noted. Early and late
follow-up data included the primary endpoint of death
and the secondary endpoint of morbidity. Morbidity
results were divided into the following categories: repeat
surgery for mitral valve failure, recurrent left-sided en-
docarditis, cerebrovascular events, and thromboembolic
events. Events during early follow-up were defined as
occurring during the postoperative in-hospital stay or
after hospital discharge but within 30 days after surgery.

Statistical Analysis
All univariate analyses were calculated using Comprehen-
sive Meta-Analysis (available at: www.Meta-Analysis.com;
accessed on September 21, 2005). Using the pooled fre-
quency of baseline categorical variables, rates for mitral
valve repair versus replacement studies were compared
using !2 statistics. For this comparison, when frequency

from any of the 2 " 2 tables was zero, a 0.5 was added for
the calculation of probability values. For comparisons of
continuous variables, mean differences were compared
by including the total number of cases, the average value
for that patient subset and including the standard differ-
ence between groups. From this summary data, a prob-
ability value was calculated for differences in mean age,
time interval for acute evaluation, and months of fol-
low-up for mitral valve repair and replacement studies
(Tables 1 and 2).

The frequency of early and late mortality was collected
from each of the published reports. Pooled and summary
univariate comparisons of 2 " 2 outcomes were com-
pared with calculate a relative risk ratio. For early and
late mortality, a summary relative risk ratio for mitral
valve repair and replacement was calculated using a
random effects model so as to incorporate a wider berth
of uncertainty around the mortality estimate. As fol-
low-up differed between the two procedures, we entered
data approximating 3-year mortality rates for all studies.
A random effects model is generally employed for obser-
vational data, as is evaluated herein. For each of the
morbid complications, pooled frequency data for each
report was entered into the comprehensive meta-

Table 3. Metaregression Model to Predict Early and Late Mortality

# Coefficient Standard Error p Value

Early mortality (model p $ 0.0001)
Mitral valve repair versus replacement %1.76 (%2.10–1.42) $ 0.0001
Male sex 2.16 (0.89–3.43) 0.088
Acute surgery 0.65 (0.16–1.14) 0.18

Late mortality (model p $ 0.0001)
Mitral valve repair versus replacement %2.05 (%2.29–1.81) $ 0.0001
Age (per year increase) 0.047 (0.021–0.073) 0.068

Table 2. Outcome After Mitral Valve Repair Versus Mitral Valve Replacement

Mitral Valve Repair
(n & 470 patients)

Mitral Valve
Replacement

(n & 724 patients) p Value

Mortality
Early ($ 30 days) 11/470 (2.3%) [13] 104/724 (14.4%) [17] $ 0.0001
Late (! 30 days) 24/307 (7.8%) [10] 137/338 (40.5%) [8] $ 0.0001

Morbidity
Early

Reoperation 7/319 (2.2%) [9] 26/205 (12.7%) [5] $ 0.0001
Recurrent endocarditis 1/217 (0.5%) [8] 3/253 (1.2%) [8] 0.63
Thromboembolism 2/130 (1.5%) [4] 0/17 (0.0%) [2] 0.20
Cerebrovascular event 7/150 (4.7%) [5] 19/165 (11.5%) [4] 0.045

Late
Reoperation 20/430 (4.7%) [12] 26/298 (8.7%) [9] 0.039
Recurrent endocarditis 6/328 (1.8%) [11] 28/386 (7.3%) [9] 0.0013
Thrombo-embolism 6/185 (3.2%) [6] 0/7 (0.0%) [1] 0.15
Cerebrovascular event 3/188 (1.6%) [5] 11/45 (24.4%) [2] $ 0.0001

Number of events/number of total patients (%) [number of studies with available data].
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In conclusion : This systematic review of literature showed that mitral 

valve repair is associated with good early and long-term results among 

patients undergoing surgery for infective endocarditis. In-hospital and 

long- term mortality rates were higher after mitral valve replacement. 

Mitral valve repair should be considered in patients with endocarditis 

referred for surgery. 

« Mitral Valve Repair and Replacement in Endocarditis: A Systematic Review of 
Literature.  Harm H et al.   Ann Thorac Surg 2007;83:564–71  
Leiden, Atlanta, Rotterdam »  
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Material and Methods

Data Collection
A Medline search was conducted for literature (from
January 1980 to May 2005) reporting prognosis of
patients who underwent surgery for mitral valve en-
docarditis. The following key words were used: “infec-
tive endocarditis,” “mitral valve surgery,” “mitral
valve reconstruction,” “mitral valve repair,” and “mi-
tral valve replacement,” with all possible combinations
allowed. A manual search was also performed in 10
cardiology and cardiothoracic surgery journals (Amer-
ican Heart Journal, American Journal of Cardiology, Annals
of Thoracic Surgery, British Heart Journal/Heart, Circula-
tion, European Heart Journal, European Journal of Cardio-
Thoracic Surgery, Journal of Heart Valve Disease, Journal of
the American College of Cardiology, and Journal of Tho-
racic and Cardiovascular Surgery). The reference lists of
the published original articles obtained through these
searches were manually screened for articles that may
have been missed. The investigators independently
reviewed the list with all the potentially relevant
manuscripts. Reviews and abstracts were excluded,
and only articles in English language were considered.

Inclusion and Exclusion Criteria
Studies that met the following criteria were included:
(1) studies evaluating mitral valve replacement or mitral
valve repair in patients who presented with acute or
healed infective endocarditis; and (2) the number of
patients who underwent mitral valve surgery was avail-
able. Studies were excluded when (1) they were anec-
dotal reports of 4 or fewer cases; (2) in-hospital or
long-term follow-up data after mitral valve repair or
replacement were not provided; and (3) the publication
date was before January 1995. The reason for this last
exclusion criterium is that more recently interest in valve
repair has increased, and surgical techniques have de-
veloped extensively; to reflect current practice, the anal-
ysis was restricted to the last decade.

If more than one study was published from a center
concerning the same study population, only the study
with the largest number of patients was included in the
analysis.

Abstraction of Data
The following information was derived from each article:
year of publication, characteristics of the study popula-
tion (age, sex, previous mitral valve surgery), character-

Table 1. Clinical Characteristics of the Published Studies

Studies Including
Mitral Valve Repair

(n ! 13)

Studies Including Mitral
Valve Replacement

(n ! 17) p Value

Number of patients with mitral valve repair 470
Number of patients with mitral valve replacement 724
Men (%) 74.3% [13] 74.2% [17] 0.98
Mean age (years) 50.7 " 8.4 [13] 49.5 " 9.1 [17] 0.62
Surgical acuity

Acute 66.3% [12] 77.8% [14] # 0.0001
Chronic 33.7% [12] 22.2% [14] # 0.0001

Time interval between start of antibiotic
treatment and surgery in acute cases

21.9 " 3.8 [9] 20.3 " 10.6 [12] 0.66

Indications for surgery
Congestive heart failure 55.2% [9] 62.8% [11] 0.020
Embolization 11.5% [10] 14.3% [13] 0.11
Large/mobile vegetation 32.9% [9] 28.7% [6] 0.24
Uncontrolled sepsis 15.8% [10] 37.4% [11] # 0.0001
Abscess 0.0% [9] 11.0% [4] # 0.0001

Microorganism
Streptococcus sp 42.6% [12] 42.1% [16] 0.89
Staphylococcus sp 24.0% [12] 31.0% [16] 0.0031
Other 12.5% [12] 7.1% [16] 0.00029
Culture negative/unknown 20.9% [11] 19.8% [15] 0.63

Perioperative findings
Perforation 29.9% [11] 31.4% [6] 0.63
Vegetation 47.3% [11] 65.2% [7] # 0.0001
Chordal rupture 41.0% [11] 26.7% [5] # 0.0001
Abscess 15.3% [10] 14.9% [4] 0.83
Complete leaflet destruction 0.0% [1] 22.7% [1] # 0.0001

Data shown as % or mean " SD [number of studies with available data].
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•  398 patients avec EI du cœur gauche"
•  Aortique !40%!

                ! !      181 opérés!
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•  Mitrale: !45%!

"95 gestes mitraux isolés ou non"
                                       - Réparation !         26%!
                                           - Mécanique !41%!
                                           - Bioprothèse !33%!
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2)  Délai avant indication : 
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•  plus de végétations > 10 mm: 82% vs 58% (p < 0,0001)!
•  plus d’abcès: 39% vs 13% (p < 0,0001)!
•  moins d’EI mitrales: 33% vs 55% (p < 0,0001)!
•  mortalité hospitalière plus basse: 20% vs 26% (NS)!
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REPLACEMENT OF POSTERIOR LEAFLET IN MITRAL VALVE ENDOCARDITIS
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Figure 1. (A) Intra-operative transoesophageal echo show-
ing a posterior mitral valve leaflet vegetation (red arrow) and
severe mitral valve regurgitation. (B) Intra-operative trans-
esophageal echo showing the repaired mitral valve with no
mitral valve regurgitation.

nonprolapsing primary chordae of residual P1 and P3.
Subsequently to optimize coaptation between recon-
structed PL and the anterior leaflet, a bilateral commis-
suroplasty was carried out with 4–0 prolene reinforced
with BPP pledgets. This was followed by a posterior
remodeling annuloplasty using a semicomplete peri-
cardial ring made out in the operating room out of the
same BPP using a 32-ring sizer and sutured to the an-
nulus using interrupted sutures (Fig. 2D).

Figure 2. (A) Distribution of the infective process and the vegetations on the posterior mitral valve leaflet. (B) Extent of resection
of the posterior mitral valve leaflet with a defect measured to be 3.5 cm. (C) Reduced defect with positioning of compressing
buttressed stitches of 4–0 prolene sutures with bovine pericardium pledgets on the corresponding portion of the posterior
annulus. (D) Final appearance of the repair with the patch of bovine pericardium sutured in place, bilateral commissuroplasties,
and remodeling annuloplasty with semicircular biological ring.

Testing with saline confirmed a good repair with
a competent mitral valve with good residual mobil-
ity of the PL. The left atrium was closed and after
deairing maneuvres, cardiopulmonary bypass was dis-
continued with temporary ventricular pacing. On-table
transesophageal echocardiogram showed a good re-
pair with no MR (Fig. 1B). After two days in inten-
sive care, the patient was transferred to the ward be-
ing stable, with a normal ECG and no sign of recur-
rent infection. He was anticoagulated with warfarin for
12 weeks. A predischarge postoperative echocardio-
gram showed no residual vegetations, no mitral valve
regurgitation, no tricuspid regurgitation, and resolving
right ventricle (RV) function. The function of the aortic
valve remained unchanged.

Cultures of the excised valve showed no growth,
but the patient was continued on antibiotics for six
weeks postoperatively and made a complete recovery.
His three-month follow-up echo is unremarkable.

DISCUSSION

Surgery for infective mitral valve endocarditis should
include resection/debridement of all infected tissue,
but this may leave behind insufficient autologous mi-
tral valve tissue for an adequate repair. De Kerchove
et al.4 in their series have shown 78% feasibility of
mitral valve repair for mitral valve endocarditis using
a wide variety of biological patch materials and tech-
niques. Lung et al.3 in their series also demonstrate the
feasibility of mitral valve repairs using biological patch
materials in the setting of mitral valve endocarditis.

We however find that the techniques of repair de-
scribed so far are related to patch repairs for in-leaflet
defects not amenable for direct closure.3–5 Thus, the
techniques described so far have been in disease
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Figure 1. (A) Intra-operative transoesophageal echo show-
ing a posterior mitral valve leaflet vegetation (red arrow) and
severe mitral valve regurgitation. (B) Intra-operative trans-
esophageal echo showing the repaired mitral valve with no
mitral valve regurgitation.

nonprolapsing primary chordae of residual P1 and P3.
Subsequently to optimize coaptation between recon-
structed PL and the anterior leaflet, a bilateral commis-
suroplasty was carried out with 4–0 prolene reinforced
with BPP pledgets. This was followed by a posterior
remodeling annuloplasty using a semicomplete peri-
cardial ring made out in the operating room out of the
same BPP using a 32-ring sizer and sutured to the an-
nulus using interrupted sutures (Fig. 2D).

Figure 2. (A) Distribution of the infective process and the vegetations on the posterior mitral valve leaflet. (B) Extent of resection
of the posterior mitral valve leaflet with a defect measured to be 3.5 cm. (C) Reduced defect with positioning of compressing
buttressed stitches of 4–0 prolene sutures with bovine pericardium pledgets on the corresponding portion of the posterior
annulus. (D) Final appearance of the repair with the patch of bovine pericardium sutured in place, bilateral commissuroplasties,
and remodeling annuloplasty with semicircular biological ring.

Testing with saline confirmed a good repair with
a competent mitral valve with good residual mobil-
ity of the PL. The left atrium was closed and after
deairing maneuvres, cardiopulmonary bypass was dis-
continued with temporary ventricular pacing. On-table
transesophageal echocardiogram showed a good re-
pair with no MR (Fig. 1B). After two days in inten-
sive care, the patient was transferred to the ward be-
ing stable, with a normal ECG and no sign of recur-
rent infection. He was anticoagulated with warfarin for
12 weeks. A predischarge postoperative echocardio-
gram showed no residual vegetations, no mitral valve
regurgitation, no tricuspid regurgitation, and resolving
right ventricle (RV) function. The function of the aortic
valve remained unchanged.

Cultures of the excised valve showed no growth,
but the patient was continued on antibiotics for six
weeks postoperatively and made a complete recovery.
His three-month follow-up echo is unremarkable.

DISCUSSION

Surgery for infective mitral valve endocarditis should
include resection/debridement of all infected tissue,
but this may leave behind insufficient autologous mi-
tral valve tissue for an adequate repair. De Kerchove
et al.4 in their series have shown 78% feasibility of
mitral valve repair for mitral valve endocarditis using
a wide variety of biological patch materials and tech-
niques. Lung et al.3 in their series also demonstrate the
feasibility of mitral valve repairs using biological patch
materials in the setting of mitral valve endocarditis.

We however find that the techniques of repair de-
scribed so far are related to patch repairs for in-leaflet
defects not amenable for direct closure.3–5 Thus, the
techniques described so far have been in disease
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