
P
os

te
d

on
A

u
th

or
ea

1
D

ec
20

20
—

T
h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

g
h
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
60

68
15

04
.4

30
21

91
8/

v
1

—
T

h
is

a
p
re

p
ri

n
t

a
n
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

Infective endocarditis of composite aortic valve grafts

Carlo Olevano1, Pietro Malvindi2, Suvitesh Luthra2, and Sunil Ohri3

1Southampton General Hospital
2University Hospital Southampton NHS Foundation Trust
3Southampton University Hospitals

December 1, 2020

Abstract

Background The Infection of aortic valve graft conduit is still burdened by notable morbidity and mortality. Medical and surgical

strategies play a crucial role in patient outcome and vary depending on infection extend into adjacent cardiac structures, systemic

spread and micro-organism involved. Methods In this retrospective study, we report our experience in the management of thirty

consecutive patients admitted to our centre with composite aortic valve graft infection during the period 2008-2018. We review

the early and mid-term outcomes of patients who underwent a reoperation or received a conservative medical treatment. Results

Twenty patients underwent redo surgery with an early mortality of 10% and a survival of 83% at 7-year follow-up. Ten patients

were treated medically and experienced an early mortality of 30% and a mid-term survival of 33%. Conclusion A surgical

reoperation, despite a non-negligible perioperative risk, is the only radical treatment able to provide a good survival also in

patients with complicated infective endocarditis.
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Abstract

Background

The Infection of aortic valve graft conduit is still burdened by notable morbidity and mortality. Medical
and surgical strategies play a crucial role in patient outcome and vary depending on infection extend into
adjacent cardiac structures, systemic spread and micro-organism involved.

Methods

In this retrospective study, we report our experience in the management of thirty consecutive patients
admitted to our centre with composite aortic valve graft infection during the period 2008-2018. We review
the early and mid-term outcomes of patients who underwent a reoperation or received a conservative medical
treatment.

Results

Twenty patients underwent redo surgery with an early mortality of 10% and a survival of 83% at 7-year
follow-up. Ten patients were treated medically and experienced an early mortality of 30% and a mid-term
survival of 33%.

Conclusion

A surgical reoperation, despite a non-negligible perioperative risk, is the only radical treatment able to
provide a good survival also in patients with complicated infective endocarditis.

Keywords: endocarditis, aortic valve, aortic root, reoperation

Introduction

Prosthetic valve endocarditis is not uncommon and accounts for about 30% of all the cases of infective
endocarditis (1,2). Its incidence after aortic valve replacement is estimated at 0.57% per person-year (3),
and it is often associated with systemic and local cardiovascular complications. Surgical correction is usually
indicated in these cases, but a reoperation is generally performed in only half of the patients (4-6). Surgical
treatment carries high in-hospital mortality rate (7,8) and this is particularly evident in patients who had
undergone Bentall procedure (9,10,11). On the other hand, medical therapy has been associated with a worse
early outcome in patients with infective endocarditis who presented a theoretical indication for surgery (4,12).
The aim of our study is to review our results in the treatment of patients who were admitted with infective
endocarditis of a composite aortic valve graft conduit after a Bentall procedure.

Materials and Methods

Population

The internal database of Wessex Cardiothoracic Centre at UHS was interrogated to find patients who were
admitted with aortic valve prosthesis infective endocarditis during the period January 2008 – December
2018. Thirty patients who fulfilled the criteria of definite acute composite aortic valve graft endocarditis
were included in the study.

Study design and data collection

This study is a retrospective outcome evaluation from institutional records with prospective data entry.
Follow-up was completed by review of the online database system and patient’s records. This study was
registered in our institution as a service review, therefore ethical approval and informed consent were not
deemed necessary.
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Definitions

Infective endocarditis was defined according to the modified Duke criteria (13) and a progressive extensive use
of other imaging modalities (14). Anatomical and echocardiographic definitions align with ESC guidelines
terminology (14). Surgical indications were based on recommendations of the most recent guidelines (14)(15).
Anaemia and thrombocytopenia were graded according to WHO and NHLBI definitions.

Medical management and surgical techniques

All the patients admitted during the study period were evaluated and managed by a multidisciplinary team
involving the figures of cardiologists, cardiac surgeons, intensivists and microbiologists. Further support
when needed was obtained by cardiothoracic radiologists, vascular surgeons, neurologists, neurosurgeons and
general surgeons. Antibiotic therapy was based on results of blood/specimen cultures or empirical therapy
was provided according to guidelines (14); usually the treatment was maintained for 6 weeks. Surgery
was always performed during the index hospitalisation. Timing of surgery varied according to the clinical
scenario, anatomical findings and complications. A large ischaemic area or the presence of brain haemorrhage
led to a delayed operation (as recommended at least 4 weeks) in case of stable haemodynamic and low risk
of recurrent embolism.

All the operations were performed through a redo sternotomy. Radical debridement of all infective tissue
and removal of necrotic tissue and prosthetic material were performed. Tissue and prosthetic specimens
were always sent for culture and microbiologist evaluation. A new aortic prosthesis was then implanted,
associated procedures were performed based on the extension of the infective process and the involvement
of other cardiac structures.

Follow-up assessment was arranged at our outpatient clinic.

Statistical analysis

Continuous data are presented as mean ± standard deviation or median [range], and categorical variables are
given as counts and percentages. Survival rates were calculated using the Kaplan–Meier method. Statistical
analyses were performed using the Stat-View Statistical Software Package 5.0 (SAS Institute, Inc., Cary,
NC, USA), NCSS 2001 (Number Cruncher Statistical System, Kaysville, Utah).

Results

Preoperative characteristics

Twenty patients underwent a redo aortic procedure (66% of the entire population). The remaining ten
patients had conservative treatment which was proposed based on sepsis control in absence of heart failure
and local complications in six patients, haemorrhagic cerebral stroke in 1 patients, ischaemic cerebral stroke
in 1 case, bilateral pneumonia in 1 patient, high surgical risk due to multiple comorbidities in a 82-year old
patient.

Table 1 details about preoperative characteristics and presentation of the two groups of patients. Previous
procedures details are shown in Table 2.

At the reoperation, presence of vegetations was confirmed in 10 patients, in 14 cases there was a periannular
abscess and 6 patients presented detachment of the aortic conduit from the left ventricle outflow tract. In
patients who had medical management vegetations were described in 7 cases (70%) and periannular abscess
in 3 cases (30%). None of the patients who underwent conservative treatment presented aorto-ventricular
discontinuity at the admission.

Details about blood and tissue cultures results for the two groups are shown in Table 3.

Surgical procedures

Patients were reoperated after a median interval time of 12 days since the diagnosis and 7 days since the
admission at our centre.

3
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Logistic EuroSCORE was 26% ± 22%. Redo aortic root replacement was performed in all the cases, associated
procedures were necessary in 8 cases (patch annular repair in 6 patients, tricuspid valve repair in 1 patient,
CABG in 2 cases, arch replacement in one patient).

Survival

In the surgical group two patients died before discharge for an overall in-hospital mortality of 10%; causes
of death were uncontrollable bleeding and multi-organ failure due to sepsis. The overall survival at 1-year
and 7-year follow up was 90% and 83%, respectively.

Three patients who underwent medical management were not discharged from hospital (30% mortality).
One of them experienced a sudden death on day 17, one patient had a new cerebral embolism with brain
haemorrhage and died 15 days after the admission, in one case there was a sudden deterioration with
development of multiple organ failure due to combined sepsis and heart failure and death on day 11 since
the admission.

The three patients who presented with a periannular abscess and underwent medical treatment died in
the first 4 months since diagnosis. Furthermore, two patients in the medical group, who initially presented
without local complications, developed a periannular abscess and rupture of the aorto-ventricular junction. In
one case, there was a rapid expansion of the infective process despite an ongoing targeted antibiotic therapy,
the patient ultimately died at 40 days since the diagnosis (Videos 1 and 2). The other patient had a relapse of
infective endocarditis after 5 years and developed aorto-ventricular discontinuity with systolic graft collapse
and severe mitral regurgitation (Video 3). Table 4 details about early and late course of patients who had
lone medical treatment.

For patients who did not undergo a cardiac reoperation, the overall survival at 1-year and 7-year was 50%
and 33%, respectively.

Discussion

Endocarditis after composite valve graft root replacement (Bentall procedure) is not uncommon (16)(17)
and is often associated with periannular abscess, disruption of aortic-ventricular junction and aortic false
aneurysm (18-20). Redo root surgery is warranted in these cases and may poses difficulties in chest re-entry, in
providing an adequate myocardial protection and handling of frail and infected tissue (21,22). These patients
can further present severe medical issues with ongoing heart failure and a poor controlled septic status, which
account for a high perioperative mortality rate (9). Despite these technical and medical challenges, previous
experiences reported good outcomes after reoperation for Bentall infection (9,10,11,21,22) and our results,
early mortality of 10% and acceptable survival at 7-year follow-up, are in keeping with these findings.

Two large multi-institutional registries have recently shown that failure to undertake an operation in patients
with infective endocarditis and presenting an indication for surgical treatment is a risk factor for early
mortality (4,23). On the contrary, a conservative approach seemed providing an acceptable survival especially
in patients who did not have local complications, such as abscess, fistula or false aneurysm. These findings
were retrieved from mixed populations, including native and prosthetic valve endocarditis, and few evidences
exist regarding patients who had a previous root replacement with a valve graft conduit.

We found that a conservative treatment can be associated with a dismal early and mid-term survival also in
patients who did not present at the admission with local infective complications and severe tissue disruption.
In our series, the most common reason for a conservative treatment was the presence of stable haemodynamic,
controlled sepsis and the absence of local infective complications. Among these six patients who had no urgent
indication for a surgical procedure (14,24), four did generally well and had a satisfactory survival, while two
patients sustained a relapse of infective endocarditis with uncontrolled sepsis and heart failure.

Machelar et al. reported their experience in 8 patients with aortic valve graft conduit infection who were
ultimately treated conservatively (25). Among them, one died due to cerebral haemorrhage after 6 weeks
and one due to polymicrobial infection after 18 months. Another patient sustained a recurrent infection,
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and one was still on treatment. Four patients had complete remission during a follow-up time ranging from
30 to 68 months and, noteworthy, none of them had local infective complications at the admission. Similar
results were found in our population, as we showed that patients with a stable clinical picture in absence of
periannular abscess or aorto-ventricular disruption could be successfully managed with medical treatment
in the acute setting. Alongside a less severe anatomical disruption, Staphylococcus aureus was not isolated,
both in Machelar’s and our experiences, in any of the patients who sustained a complete remission after lone
antibiotic treatment.

Conclusions

Medical treatment provided to be a reasonable option in uncomplicated cases of Bentall infective endocardi-
tis, although, relapse of infection of the aortic conduit is not uncommon during early and mid-term follow-up.
A close clinical and imaging follow-up is necessary in these patients in order to rule out any subtle recurrence
or development of complications following a multimodality imaging approach in case of inconclusive or suspi-
cious transthoracic or transoesophageal echocardiography (14,25,26). A surgical reoperation represents the
only definitive approach especially in complicated cases. Despite expected technical and medical difficulties
and a non-negligible operative mortality, the benefits of redo surgery are stable with satisfactory outcomes
at mid-term follow-up.
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Grossi P, Hannan M, Hoen B, Muñoz P, Rizk H, Kanj SS, Selton-Suty C, Sexton DJ, Spelman D, Ravasio V,
Tripodi MF, Wang A; International Collaboration on Endocarditis–Prospective Cohort Study Investigators.
In-hospital and 1-year mortality in patients undergoing early surgery for prosthetic valve endocarditis. JAMA
Intern Med. 2013 Sep 9;173(16):1495-504

24 - Nishimura RA, Otto CM, Bonow RO, et al. 2017 AHA/ACC Focused Update of the 2014 AHA/ACC
Guideline for the Management of Patients With Valvular Heart Disease: A Report of the American College

6



P
os

te
d

on
A

u
th

or
ea

1
D

ec
20

20
—

T
h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

g
h
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
60

68
15

04
.4

30
21

91
8/

v
1

—
T

h
is

a
p
re

p
ri

n
t

a
n
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. J Am Coll Cardiol
2017;70:252-89

25 - Machelart I, Greib C, Wirth G, Camou F, Issa N, Viallard JF, Pellegrin JL, Lazaro E. Graft infection
after a Bentall procedure: A case series and systematic review of the literature. Diagn Microbiol Infect Dis.
2017 Jun;88(2):158-162
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Videos

Video 1. TTE showed normal function of aortic valve prosthesis and absence of abscess or false aneurysm in
a patient with positive blood culture for Coagulase negative Staphylococcus and presence of small vegetations
(<1 cm). Patient 8 in Table 4.

Video 2. After 1 month, despite targeted antibiotic therapy, patient deteriorated and TOE showed a false
aneurysm (cavity with systolic pulse around the valve graft conduit) arising from the aorto-mitral continuity.
Patient 8 in Table 4.

Video 3. TOE showed disruption of the aorto-mitral continuity with systolic graft collapse. Patient 2 in
Table 4.

Table 1. Patients’ characteristics and clinical presentation

Surgical treatment Medical treatment

Variables Number (%) or Mean ± SD or
Median [range]

Number (%) or Mean ± SD or
Median [range]

Patients 20 10
Age (years) 52 ± 16 61 ± 13
Gender M/F 19/1 9/1
Diabetes Mellitus 0 0
Previous Cerebral Stroke 4 (20%) 0
Haemodialysis 2 (10%) 0
History of cancer 1 (5%) 0
Liver disease 0 0
IDU 3 (15 %) 0
Alcohol addiction 0 0
Immunosuppressive therapy 1 (5%) 1 (10%)
Previous infective endocarditis 8 (40%) 2 (20%)
Atrial fibrillation 2 (10%) 2 (20%)
Permanent pacemaker 0 2 (20%)
NYHA III-IV 8 (40%) 1 (10%)
Fever 14 (70%) 9 (90%)
Asthenia 16 (80%) 6 (60%)
Embolism Cerebral Abdomen
Peripheral Multi

3 (15%) 2 (10%) 2 (10%) 0 1
(5%)

2 (20%) 2 (20%) 0 1 (10%)
1(10%)

Preoperative inotropes 2 (10%) 1 (10%)
Creatinine>200 mmol/L 1 (5%) 0
LVEF (%) 30 – 50 4 (20%) 1 (10%)
PAPs > 30 mmHg 6 (30%) 1 (10%)
Anaemia Mild Moderate Severe 13 7 0 5 4 0
Thrombocytopenia Mild
Moderate

1 1 0 0
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CRP (mg/L) 108 [2 – 334] 122 [10 – 266]

Table 2. Previous operation(s)

Surgical treatment Medical treatment

Variables Number (%) or Median [range] Number (%) or Median [range]
Aortic valve + root replacement 17 (85%) 5 (50%)
Aortic valve + root replacement
+ tricuspid valve repair

1 (5%) 0

Aortic valve + root + mitral
valve replacement

0 1 (10%)

Aortic valve + root + mitral
valve replacement + tricuspid
valve repair

0 1 (10%)

Aortic valve + root + CABG 1 (5%) 0
Aortic valve + root +
ascending aorta

1 (5%) 3 (30%)

Biological prosthesis 8 (40%) 5 (50%
Mechanical prosthesis 12 (60%) 5 (50%)
Number of previous cardiac
operation(s) 1 2

16 4 7 3

Interval time between index
treatment and last operation
(months)

71 [2 – 267] 35 [3 – 117]

Table 3. Blood and surgical specimens culture results

Surgical treatment Medical treatment

Variables Number of patients (%) Number of patients (%)
Positive blood cultures Streptococcus spp. Enterococcus Candida St. aureus Coagulase negative Staphylococci Other Gram+ Other Gram- 15 (75%) 5 0 1 6 0 1 2 8 (80%) 3 0 1 2 1 1 0
Positive tissue culture Enterococcus Candida St. aureus 4 (20%) 1 1 2

Table 4. Details of patients who underwent medical management

Age Gender

CRP at the
admission
(mg/L) Vegetations

Abscess/
False
aneurysm

Isolated
microorganism

Status at
discharge Follow-up

Patient
1

37 Female 184 <1 cm No Strep
group A

Alive Alive at
135
months
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Age Gender

CRP at the
admission
(mg/L) Vegetations

Abscess/
False
aneurysm

Isolated
microorganism

Status at
discharge Follow-up

Patient
2

59 Male 55 No No Strep
group A

Alive Died at
69
months,
relapse
with
heart
failure

Patient
3

53 Male 31 >1 cm No Strep
bovis

Alive Died at
98
months
not
related
to
infection

Patient
4

82 Male 266 No Abscess Staph
aureus

Dead

Patient
5

71 Male 119 <1 cm Abscess - Alive Died at
4
months,
lack of
recovery

Patient
6

72 Male 10 <1 cm No - Alive Alive at
58
months

Patient
7

54 Male 84 >1 cm No Gram + Alive Alive at
59
months

Patient
8

68 Male 237 <1cm No Coag
neg
Staph

Alive Died at
1
month,
relapse
with
heart
failure
and
sepsis

Patient
9

51 Male 125 No Abscess Staph
aureus

Dead

Patient
10

70 Male 128 >1 cm No Trichosporon Dead
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