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ence in the procedure, the number of perioperative complications
has gradually decreased.

To conclude, endovascular treatment for aortobronchial fis-
tulas is technically feasible and is associated with higher sur-
vival than conventional surgery. Midterm results in regard to
cessation of hemoptysis episodes are good. Specific complica-
tions, such as endoleaks or the need for adjuvant processes,
have not been eliminated yet. Stent improvement and optimal
patient management will most likely decrease these complica-
tions inherent to the method. A longer term follow-up is re-
quired to establish the results of these procedures. Prospective,
randomized studies allowing for an analysis of the results and a
comparison with the results of conventional surgery are difficult
to conduct because of the low prevalence of the condition and
the urgent solution required.
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Monobloc aorto-mitral homograft or mechanical valve replacement:
A new surgical option for extensive bivalvular endocarditis
J. F. Obadia, MD, PhD,a R. Hénaine, MD,a C. Bergerot, MD,b I. Ginon, MD,b P. Nataf, MD,c N. Chavanis, MD,a
J. Robin, MD, PhD,a X. André-Fouët, MD,b J. Ninet, MD,a and O. Raisky, MD, PhD,a Lyon and Saint Denis, France

Aortic and mitral prosthetic valve endocarditis with
extensive abscess is generally considered to be a
critical situation with no satisfactory technical solu-
tion.1,2� Although� we� respect� the� principle� of� wide

resection� proposed� by� Tirone� David,3� we� report� a� simplified� re-
construction solution using an aorto-mitral monobloc.

Technique
The first step consists of wide resection including the aortic and
mitral valve prostheses, the proximal aorta, and the aorto-mitral
curtain. This resection leaves a single gaping aorto-mitral orifice
and 2 button-shaped coronary ostia. The second step of reconstruc-
tion can be simplified, when it is planned, using either a monobloc
aorto-mitral� homograft� (Figure� 1),� for� which� we� have� already

described�the�implantation�technique,4� or�a�monobloc�mechanical
prosthesis prepared before starting cardiopulmonary bypass to
limit�the�duration�of�the�crossclamp�time�(Figure�2).

In both cases, an additional pericardial patch is necessary to
reconstruct the roof of the left atrium, and the coronary ostia are
reimplanted according to Bentall’s technique.

Patients
Five patients aged 36 to 56 years underwent reoperation for the
third to fifth time with extensive abscessing infectious endocarditis
on aortic and mitral prostheses. One patient also had tricuspid
extension with a ventricular septal defect. All 5 patients had
severely altered hemodynamics and sepsis, and 3 of them were
considered to be inoperable in another center before being referred
to us. The microorganism isolated was Staphylococcus aureus in 2
cases, Candida glabrata in 1 case, Kingella dentrificans in 1 case,
and Streptococcus sanguis in 1 case. The ejection fraction was
always preserved (!60%).

Results
Because of the availability of homografts in our tissue bank, 3
patients received an aorto-mitral homograft and the other 2 pa-
tients had to be treated by monobloc mechanical reconstruction.
One patient also required placement of a tricuspid bioprosthesis
and repair of an interventricular septal defect (mean crossclamp
time: 186 minutes, mean cardiopulmonary bypass time: 231 min-
utes). All 5 patients recovered from the episode of endocarditis
requiring surgery with satisfactory long-term echocardiographic
follow-up of the reconstruction. However, 1 patient who was
comatose on arrival in the operating room never recovered after
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surgery and died of neurologic complications 6 months after the
operation. Another patient died of progression of pulmonary ab-
scesses 4 months after the operation. One patient completely
recovered from an episode of infectious endocarditis (apyrexia for
!1 year without antibiotics) but died suddenly after a follow-up of
18 months. The diagnosis of new infectious endocarditis was
confirmed by the presence of vegetations and rupture of the pos-
terior papillary muscle insertion of the homograft. Two patients
(1 with a homograft and 1 with monobloc mechanical valve replace-
ment) are still alive with a follow-up of 5.5 years and 2 years,
respectively. Totally afebrile mitral regurgitation developed in the
patient with a homograft after 21 months, requiring reoperation for
mitral valve replacement with a St Jude Medical prosthesis (St
Jude Medical Inc, St Paul, Minn). No infection was detected on
intraoperative samples, and the patient remains asymptomatic 5.5
years after the episode of infectious endocarditis. Follow-up echo-
cardiography of the remaining aortic homograft and the St Jude
Medical mechanical prosthesis was perfectly satisfactory. One
patient with a monobloc aorto-mitral prosthesis and tricuspid bio-
prosthesis is in satisfactory condition apart from right ventricular
failure, which is well controlled by medical therapy.

Discussion
The 2 postoperative deaths and the secondary death were related to
the severe general state of these patients. However, cure of the

valvular septic process in 5 patients confirms the relevance of an
oncologic surgical technique comprising inevitably destructive
wide resection, followed by reconstruction, which can be long and
difficult.� Tirone� David� and� colleagues5� proposed� progressive� re-
construction with successive insertion of a mitral valve prosthesis
followed by an aorto-mitral pericardial patch, an aortic valve
prosthesis, and finally another pericardial patch on the roof of the
right atrium. We propose a monobloc reconstruction technique that
is both simpler and more rapid provided this reconstruction is
planned preoperatively. The monobloc aorto-mitral homograft can
be dissected to obtain an aortic homograft comprising variable
degrees of the mitral valve depending on the particular circum-
stances. When an aorto-mitral homograft is not available, con-
struction of a monobloc mechanical valve before starting cardio-
pulmonary bypass enables a reduction of the clamping time. This
technique is indicated in patients initially considered to be in
critical condition, whose prognosis depends more on the general
state than on the local lesions, which corroborates the analogy with
cancer surgery. Of the 2 patients still alive today, 1 received a
homograft and 1 received a mechanical valve, which suggests that
the concept of extended resection may be more important than the

Figure 1. Monobloc aorto-mitral homograft. All hearts harvested
for our tissue bank are dissected so the homograft includes the
aortic valve and mitral valve in a single monobloc. When the
surgeon thaws the monobloc, he or she can continue dissection
to obtain an aortic valve, a mitral valve, or a bivalvular monobloc
as necessary.

Figure 2. Monobloc aorto-mitral mechanical valve replacement.
A St Jude Medical mitral valve prosthesis and a St Jude Medical
tubular aortic valve prosthesis (St Jude Medical Inc, St Paul,
Minn) were implanted on a sheet of Dacron. A fold in the Dacron
was created by interrupted sutures to allow implantation of an
additional patch to reconstruct the roof of the left atrium. The
dimensions of the prostheses can be determined preoperatively
on the basis of the dimensions of the patient’s infected prosthe-
ses, and the orifice left by resection is always sufficiently large
and flexible to receive an adapted monobloc prosthesis.
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observed among patients>65 years (adjusted HR 1.45 (0.35—
5.97), p = 0.60). Patients receiving homograft and mechan-
ical prosthesis did not differ in risk of 5-year mortality,
whatever the age class.

4. Discussion

In this study, patients with aortic valve IE receiving
bioprosthetic AVR had a significantly independent lower
overall 5-year survival rate than patients receiving mechan-
ical AVR, especially patients !65 years. We found no 5-year
survival difference between patients receiving homografts
and mechanical valves.

4.1. Bioprosthesis versus mechanical prosthesis

Our multivariate analysis suggested that the overall 5-
year mortality risk in patients with aortic valve endocarditis
was 2.4 times higher in patients receiving bioprosthesis than
in those receiving mechanical AVR. More precisely, in
comparing the bioprosthesis group and the mechanical valve
group, the 5-year mortality risk was 4 times higher for

patients with aortic valve endocarditis who were !65 years
old and was no different for patients >65 years. The mean
interval between surgery and death did not significantly
differ between the two groups (21.4 months for bioprosthesis
and 21.6 months for mechanical valve, p = 0.5).

Sweeney et al. [11], in a study of 185 patients with valve
replacement for IE (65% aortic valve), found a survival
advantage at 4 years (excluding operative deaths) for
mechanical versus bioprosthetic valves (87.4% vs 78.7%,
p < 0.05). However, in another study of 306 patients with
left-sided IE (62% patients with aortic valve endocarditis),
Moon et al. [9] found long-term survival independent of valve
type ( p = 0.27). However, this was a study with a long-term
accrual period (from 1964 to 1995), with a probable
therapeutic-process confounding effect.

In a meta-analysis of 32 articles describing 15 mechanical
and 23 biologic valve series totalling 17 439 patients, Lund
et al. found no significant difference in death rate between
patients with mechanical and those with bioprosthetic valves
with correction for age and well-known risk factors [14]. This
study focussed on non-infectious AVR (only 6.8% and 2.2%
patients with active IE in the mechanical valve series and
biologic valve series, respectively). Generalising these results
to patients with IE would be inappropriate because of the
different baseline and evolution of disease for patients with
andwithout IE. Furthermore, in patients with IE, the anatomic
valvular and paravalvular structure is modified by infection
and could be the source of prosthesis-related events and high

D.T. Nguyen et al. / European Journal of Cardio-thoracic Surgery 37 (2010) 1025—1032 1029

Table 1 (Continued )

Total (n = 167) Bioprosthesis
(n = 31)

Homograft
(n = 27)

Mechanical
prosthesis (n = 109)

p

Vegetation size >10 mm 15 (12.0) 2 (8.7) 1 (5.0) 12 (14.6) NS
Embolic events 13 (10.4) 3 (13.0) 0 10 (12.2) NS
Others g 12 (9.6) 1 (4.4) 3 (15.0) 8 (12.0) NS

a Classification of New York Heart Association.
b Serious co-morbid diseases: ischaemic cardiomyopathy, heart failure, peripheral vascular disease previous stroke, chronic pulmonary disease, renal

insufficiency, connective tissue disease, immunodeficiency, liver disease, neoplastic disease.
c C-reactive protein.
d One indication or more for each patient.
e Persistent infection with positive blood cultures after 1 week of antibiotic therapy.
f Perforation or rupture or fistula or large perivalvular abscess.
g Prosthetic dehiscence or infective endocarditis caused by S. marcescens or Pseudomonas species, etc.
* Kruskal—Wallis test.
** Fisher exact test.
*** Log-rank test.

Table 2
Factors associated with the choice of replacement valve device for acute
aortic valve infective endocarditis.

Characteristics Predictors of homograph
replacement (vs
mechanical prosthesis)

Predictors of bioprosth-
esis replacement (vs
mechanical prosthesis)

OR 95% CI OR 95% CI

Age 0.98 0.94—1.01 1.08 1.03—1.13
Number of serious
co-morbidities a

0.65 0.43—0.99 —

Liver disease — 21.86 4.84—98.71

LVEFb

> 50% 1.00 1.00
30—50% 4.80 1.11—20.80 1.45 0.37—5.73
<30% 38.73 2.49—602.88 14.11 1.11—179.28

a Serious co-morbid diseases: ischaemic cardiomyopathy, heart failure,
peripheral vascular disease, previous stroke, chronic pulmonary disease, renal
insufficiency, connective tissue disease, immunodeficiency, liver disease,
neoplastic disease.

b LVEF: left-ventricular ejection fraction. Fig. 1. 5-year survival rates by types of implanted valve.
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Aortic valve replacement for active infective endocarditis: 5-year survival
comparison of bioprostheses, homografts and mechanical prostheses§
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Abstract

Objective: In the surgical treatment of acute aortic valve infective endocarditis (IE), the long-term outcome depending on the choice of valve
replacement remains uncertain. We aimed to compare the impact on 5-year mortality of use of three types of implanted valves: bioprosthesis
(heterograft), mechanical prosthesis and homograft. Methods: A total of 167 patients with a definite aortic valve IE who underwent aortic
replacement were selected from a prospective observational population-based study. Association between the type of implanted valve and 5-
year mortality was examined by the use of an adjusted Cox model. Results: Bioprostheses were implanted in 31 patients (18.6%), homograft in 27
(16.2%) and mechanical valves in 109 (65.2%). Patients with bioprothesis had a higher 5-year mortality risk than patients with mechanical
prosthesis (adjusted hazard ratio (HR) 2.39, 95% confidence interval (95% CI), 1.09—5.21; p = 0.029), particularly in patients !65 years old
(adjusted HR 4.14 (1.27—13.45), p = 0.018) but not in patients >65 years old (adjusted HR: 1.45 (0.35—5.97), p = 0.60). Five-year mortality risk
did not differ between patients with homografts and those with mechanical prostheses (HR 0.46, 95% CI (0.15—1.42), p = 0.18). Conclusions: A
bioprosthetic valve used for aortic valve IE replacementmay be associatedwith lower overall 5-year survival than the use of amechanical valve in
patients up to 65 years old. Further studies are needed to explain these results.
# 2009 European Association for Cardio-Thoracic Surgery. Published by Elsevier B.V. All rights reserved.

Keywords: Aortic valve replacement; Infective endocarditis; Surgery

1. Introduction

The aortic valve is the most-common infected site in
infective endocarditis (IE), accounting for approximately
40—67% of the total infected IE sites [1—5]. From 60% to 72%
patients with aortic valve IE undergo surgical intervention
during the acute phase [1,6]. Aortic valve replacement (AVR:
mechanical valve, bioprosthesis or homograft) is recom-
mended as a standard surgical procedure for most patients
with symptomatic aortic valve disease [7]. Current guidelines
recommend the use of a mechanical valve for patients <65
years, but this recommendation is based on class II evidence
(conflicting evidence or opinion) [8]. However, the age
criteria for the choice of the valve type may differ for

www.elsevier.com/locate/ejcts
European Journal of Cardio-thoracic Surgery 37 (2010) 1025—1032
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CO No. 34, 54035 Nancy Cedex, France. Tel.: +33 383852163;
fax: +33 383851205.

E-mail address: f.alla@chu-nancy.fr (F. Alla).
1 See Appendix A.

1010-7940/$ — see front matter # 2009 European Association for Cardio-Thoracic Surgery. Published by Elsevier B.V. All rights reserved.
doi:10.1016/j.ejcts.2009.11.035

European	
  Journal	
  of	
  Cardio-­‐thoracic	
  Surgery	
  
	
  37	
  (2010)	
  1025—1032	
  

27	
  Homograh	
  	
  
31	
  Bioprosthses	
  
	
  
	
  
109	
  Mechanical	
  

Which	
  SubsLtute	
  ?	
  



OBADIA	
  Jean-­‐François 	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ESC	
  	
  2015	
  –	
  London	
  –	
  August	
  28th	
  /	
  Sept	
  02nd	
  	
  	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Download	
  this	
  presenta0on	
  on	
  	
  «	
  chircardio-­‐lyon.org	
  »	
  

Conclusion	
  

Discussion	
  

Clinical	
  
Case	
  

INTRO	
   	
  

•  Which	
  SubsLtute	
  ?	
  
–  Mechanical	
  Prostheses	
   	
   	
   	
   	
   	
  AorLc	
  
–  Biological	
  +	
  	
  Stents	
   	
   	
   	
   	
   	
   	
  Mitral	
  
–  Repair 	
   	
   	
   	
   	
   	
   	
   	
   	
  Aorto-­‐mitral	
  
–  Ross 	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  Tricuspid	
  
–  Bentall 	
   	
   	
   	
   	
   	
   	
   	
   	
  Abscess	
  
–  Homograh's	
  
	
  
	
  
	
  
	
  

•  Cancer	
  Surgery	
  
–  1)	
  Resec0on	
  of	
  all	
  the	
  lesions	
  
–  2)	
  Reconstruc0on	
  
–  3)	
  Chemotherapy	
  

Consensus	
  ?	
  

IE	
  Heart	
  Team	
  

Consensus	
  	
  +	
  



OBADIA	
  Jean-­‐François 	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ESC	
  	
  2015	
  –	
  London	
  –	
  August	
  28th	
  /	
  Sept	
  02nd	
  	
  	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Download	
  this	
  presenta0on	
  on	
  	
  «	
  chircardio-­‐lyon.org	
  »	
  

Conclusion	
  

Case	
  3	
  
Aher	
  

Transpl.	
  
	
  

Case	
  2	
  
Transplant	
  

Case	
  1	
  
Assistance	
  

The	
  
Heart	
  
Team	
  

	
  
Is	
  there	
  in	
  your	
  insLtuLon	
  a	
  structured	
  IE	
  Heart	
  team	
  ?	
  

	
  
A	
  è	
  Yes	
  	
  

	
  
B	
  è	
  No	
  

	
  

Structured	
  Heart	
  team	
  :	
  
	
  -­‐	
  Regular	
  mee<ngs	
  at	
  a	
  precise	
  <me	
  (Weekly	
  basis)	
  
	
  -­‐	
  at	
  least	
  3	
  different	
  special<es	
  
	
  -­‐	
  Several	
  members	
  /	
  Special<es	
  
	
  -­‐	
  Involving	
  Nurses	
  and	
  Coordinator	
  
	
  -­‐	
  Pre-­‐program	
  announcing	
  the	
  files	
  to	
  discuss	
  
	
  -­‐	
  Wri6en	
  decisions	
  recorded	
  
	
  -­‐	
  Yearly	
  evalua<on	
  



OBADIA	
  Jean-­‐François 	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ESC	
  	
  2015	
  –	
  London	
  –	
  August	
  28th	
  /	
  Sept	
  02nd	
  	
  	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Download	
  this	
  presenta0on	
  on	
  	
  «	
  chircardio-­‐lyon.org	
  »	
  

Conclusion	
  

Case	
  3	
  
Aher	
  

Transpl.	
  
	
  

Case	
  2	
  
Transplant	
  

Case	
  1	
  
Assistance	
  

The	
  
Heart	
  
Team	
  

	
  
Is	
  there	
  in	
  your	
  insLtuLon	
  a	
  structured	
  IE	
  Heart	
  team	
  ?	
  

	
  
A	
  è	
  Yes	
  	
  

	
  
B	
  è	
  No	
  

	
  

Structured	
  Heart	
  team	
  :	
  
	
  -­‐	
  Regular	
  mee<ngs	
  at	
  a	
  precise	
  <me	
  (Weekly	
  basis)	
  
	
  -­‐	
  at	
  least	
  3	
  different	
  special<es	
  
	
  -­‐	
  Several	
  members	
  /	
  Special<es	
  
	
  -­‐	
  Involving	
  Nurses	
  and	
  Coordinator	
  
	
  -­‐	
  Pre-­‐program	
  announcing	
  the	
  files	
  to	
  discuss	
  
	
  -­‐	
  Wri6en	
  decisions	
  recorded	
  
	
  -­‐	
  Yearly	
  evalua<on	
  



OBADIA	
  Jean-­‐François 	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  ESC	
  	
  2015	
  –	
  London	
  –	
  August	
  28th	
  /	
  Sept	
  02nd	
  	
  	
   	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Download	
  this	
  presenta0on	
  on	
  	
  «	
  chircardio-­‐lyon.org	
  »	
  

Conclusion	
  

Discussion	
  

Clinical	
  
Case	
  

INTRO	
  

No	
  rules	
  :	
  Bio	
  >	
  Meca	
  >	
  HomoG	
  
	
  
Desperate	
  situaLons	
  	
  

	
  è	
  Complex	
  surgery	
  
	
  è	
  Less	
  frequent	
  


