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ABSTRACT 

Background: Infective endocarditis remains a major cause of morbidity and mortality worldwide. There are 
concerns related to the increased number of infections associatedwith virulent agents and medical procedures. 
Objective: The aim of this study was to reveiw the surgical experience in the cardiothoracic surgical 
department, National Heart Institute (NHI) regarding patients with native or prosthetic valve endocarditis and 
determining predictors of mortality. Patients and Methods: A prospective study of fifty consecutive patients 
diagnosed with definite infective endocarditis and underwent cardiac surgery from July 2014 till September 
2015. We tested preoperative, intraoperative, and postoperative data as potential predictors of mortality. 
Results: Rheumatic heart disease was the most common underlying cardiac disease (n=28, 56%). Native 
valve endocarditis was present in 37 (74%) and prosthetic valve endocarditis in 13 (26%). Mean Euro 
SCORE II was 5.71%. The hospital mortality was 20%, while the 6-month mortality was 12.5%. Congestive 
heart failure, embolization, and periannular extension of infection are the most powerful predictors of 
hospital mortality. Periannular extension of infection is the most powerful predictor of 6-month mortality. 
Conclusion: Surgery for infective endocarditis continues to be challenging. EuroSCORE II has a good 
discrimination ability to predict in-hospital mortality in IE surgery. Satisfactory results can be obtained with 
valve repair in IE.  
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INTRODUCTION 

     Infective endocarditis (IE) is an endo-
vascular infection and inflammation with 
vegetation formation, usually caused by 
infectious agents. Over the ensuing 
decades, developments in open-heart 
surgery and the evolution of cardiac-
valvular prostheses have since made 
surgery for endocarditis part of the routine 
work of every cardiac surgical unit. 
Nevertheless, such surgery still poses 
unique challenges and carries substantial 
risk of morbidity and mortality. Further-

more, the indications, timing, and type of 
surgery remain controversial as there are 
few randomized trials to guide patient 
management (Ozlem et al., 2013).  

     IE is a disease that needs a multi-
system approach for the following 
reasons: it is a systematic disease, but 
rather may present with very different 
aspects depending on the first organ 
involved, the underlying cardiac disease 
(if any), the microorganism involved, the 
presence or absence of complications and 
the patient’s characteristics (Lancellotti et 
al., 2013). 
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    The two primary objectives of surgery 
are total removal of infected tissues and 
reconstruction of cardiac morphology, 
including repair or replacement of the 
affected valve(s) (De Kerchove et al., 
2007). When infection is confined to the 
valve cusps or leaflets, any method to 
repair or replacement may be used. 
However, valve repair is favoured 
whenever possible, particularly when IE 
affects the mitral or tricuspid valve. 
Perforations in a single valve cusp or 
leaflet may be repaired with an autologous 
glutaraldehyde-treated or bovine 
pericardial patch (David et al., 2007). 

    In complex cases with locally uncon-
trolled infection, total excision of infected 
and devitalized tissue should be done 
followed by valve replacement and repair 
of associated defects to secure valve 
fixation. Mechanical and biological 
prostheses have similar operative 
mortality. Therefore, the Task Force does 
not favour any specific valve substitute 
but recommends a tailored approach for 
each individual patient and clinical 
situation. The use of foreign material 
should be kept to a minimum (Lopes et 
al., 2007). Cardiac transplantation may be 
considered in extreme cases where 
repeated operative procedures have failed 
to eradicate persistent or recurrent PVE 
(Kaiser et al., 2007). 

PATIENTS AND METHODS 
1- Study design: 

     This prospective cohort study included 
50 consecutive patients who were 
diagnosed with definite IE and required 
cardiac surgery. They were operated upon 
in the cardiothoracic surgical department, 
National Heart Institute (NHI), Giza, 

Egypt from July 2014 to September 2015. 
We tested preoperative, intra-operative, 
and post-operative data and followed up 
the patients prospectively for six months 
to detect relapse, re-infection, associated 
co-morbidities, mortality and outcome of 
surgical treatment of valve IE. 

2- Selection criteria in this study: 

     Diagnosis was based on strict case 
definition fulfilling modified Duke's 
criteria in collaboration with the 
endocarditis team in our hospital. 

Inclusion criteria: All native or prosthetic 
valve endocarditis patients with 
involvement of mitral, aortic or tricuspid 
valve either isolated or combined.  

Exclusion criteria: 

■ Patients presented with irreversible 
septic shock with failed medical 
treatment. 

■ Patients with neurological insult as deep 
coma or intra-cranial haemorrahge. 

■ Patients with severe co-morbidities as 
mycotic aneurysm. 

■ Patients with Poor ejection fraction 
(EF<30%).  

   Data regarding demographics, preopera-
tive clinical status, intra- and early 
postoperative course were collected 
prospectively. Operative mortality risk 
was assessed for every patient according 
to the European System for Cardiac 
Operative Risk Evaluation (EuroSCORE) 
and a signed written informed consent was 
obtained from each patient before surgery. 

Statistical Analysis: 
     SPSS (Statistical Package for the 
Social Sciences) version 20.0 was used for 
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data analysis. Data were expressed as 
mean ± SD or counts and percentages 
when appropriate. Univariate analysis was 
conducted using the Student’s t-test for 
comparison of means and the Fisher’s 
exact or chi-square tests for comparison of 
categoric parameters. Multivariate logistic 
regression analysis was used to depict 
variables that contribute independently to 
the event of mortality among our patients. 
A p value < 0.05 was considered 
statistically significant.  

RESULTS 

     This prospective cohort study included 
50 consecutive patients diagnosed with 
definite IE. 

a) Indications of surgery: 
     The main indications for surgery were 
one or more of the following: Congestive 
heart failure due to valve dysfunction in 
25 (50%), large vegetation (>10 mm in 
size) in 23 (46%), uncontrolled infection 
(blood cultures remain positive despite 
administration of culture specific 
antibiotic for >10 days) in 19 (38%), 
prosthetic valve dysfunction in 11 (22%), 
recuurent emboli in 8 (16%), abscess in 8 
(16%) (Table 1). 

Table (1): Indications of surgery in IE 
patients 

Indications Number of 
patients (%) 

CHF 25 (50%) 

Large vegetation 23 (46%) 

Uncontrolled infection 19 (38%) 

Prosthetic valve 
dysfunc-tion 

11 (22%) 

Recurrent emboli 8 (16%) 

Abscess 8 (16%) 

b) Timing of surgery: 

     Surgical treatment was performed on 
emergency (within 24 hour) in 5 patients 
(10%), on urgency bases (within a few 
days) in 25 patients (50%), and on elective 
bases (after at least 1 or 2 weeks of 
antibiotic therapy) in 20 patients (40%) 

II- pre-operative data:  

A) EuroSCORE II: Euro SCORE II 
ranged from 1.23 to 36.99%, with a 
mean value of 5.71%. 

B) Echocardiographic findings (Tran-
thoracic and transoesophageal): The 
findings of preoperative transthoracic 
and transoesophageal echocardio-
graphy are summarized in table (2). 

Table (2): Echocardiographic findings 
in IE patients. 

Echocardiographic findings 
Number of 

patients 
(%) 

Type of IE    
• Native valve 

 
37 (74%) 

•Prosthetic valve  
- Early PVE (< 1 year) 
- Late PVE (> 1 year) 

13 (26%) 
5 (10%) 
8 (16%) 

- Site of IE           
• Mitral valve alone 
• Aortic valve alone 
• Mitral and aortic valves                            
• Tricuspid valve 

 
22 (44%) 
13 (26%) 
8 (16%) 
7 (14%) 

Vegetations       
• Visible vegetations 
• Vegetation size (mean mm) 
• Vegetation size > 10 mm  
• Severe mobility 

 
46 (92%) 

13.9 
23 (46%) 
15 (30%) 

Periannular extension of infec-
tion 
 • Abscess 
 • Pseudoaneurysm 
 • Fistula 

8 (16%) 
 

8 (16%) 
1 (2%) 
1 (2%) 

Paravalvular leak 11 (22%) 
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C) Complications: 

     Preoperatively, congestive heart failure 
developed in 25 patients (50%). 
Embolization was evident in 18 patients 
(36%). The sites of embolization were the 
CNS (9 patients), upper/lower extremities 
(7 patients), spleen (4 patients), lung (4 
patients), and kidney (2 patients). Renal 
impairment developed in 17 patients 

(34%) from which six patients were on 
dialiysis. 

III - Intraoperative data: 

All operative procedures and types of 
implanted valves are summarized in table 
(3). 

Table (3): Operative procedures and types of implanted valves. 

Operative procedures No. of 
patients (%) 

Types of 
implanted 

valves 

• Mitral valve involvement 
- MVR 
-MVR + TV repair 
 -MVR + AVR + TV repair 
 -MV repair 
-MV repair + TV repair 

22 (44%) 
11 (22%) 
3 (6%) 
2 (4%) 
5 (10%) 
1 (2%) 

Mechanical (9)          
Bioprosthic (2) 
Mechanical (3) 
Mechanical (2) 

-------------- 
-------------- 

• Aortic valve involvement 
    -AVR 
- Aortic valve and root replacement 
- AVR + SAM excision  
- AVR + Open mitral valvotomy 

13 (26%) 
9 (18%) 
2 (4%) 
1 (2%) 
1 (2%) 

Mechanical (8) 
Bioprosthic (1) 
Homograft (2) 
Mechanical (1) 
Mechanical (1) 

• Double-valve involvement 
- DVR 
-DVR+ TV repair 
-AVR + MV repair 

8 (16%) 
5 (10%) 
2 (4%) 
1 (2%) 

 
Mechanical (5) 
Mechanical (2) 
Mechanical (1) 

• Tricuspid valve involvement 
-TVR 
- TV repair 

   -TV repair + Closure of VSD with  Dacron patch 

7 (14%) 
5 (10%) 
1 (2%) 
1 (2%) 

 
Bioprosthic (5) 

-------------- 
-------------- 

 
    Ischemic time (aortic cross-clamp time) 
ranged from 28 to 191 minutes, with a 
mean value of 79.47 minutes. Cardio-
pulmonary bypass time ranged from 40 to 
253 minutes, with a mean value of 106.45 
minutes. 

     Successful primary weaning from 
cardiopulmonary bypass was achieved in 
45 patients (90%), while in the remaining 
5 patients (10%) reinstitution of cardio-
pulmonary bypass was needed. In 4 of 
these 5 patients, the weaning succeeded in 
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the second trial after administration of 
inotropic support at high doses including 
adrenaline and noradrenaline. The 
remaining patient died intraoperatively 
due to persistent low CO with failure to 
wean from CPB despite high inotropic 
support. Forty-five patients (90%) needed 
intraoperative inotropic support. Total 
operative time ranged from 110 to 360 
minutes, with a mean value of 205.3 ± 
63.4 minutes. 

IV- Hospital mortality and morbidity: 
        The in-hospital mortality was 10 
patients (20%). The causes of death were 
summarized in Table (4). Twenty-two 
patients (44%) experienced one or more 
postoperative complications (Table 5). 

        The period of mechanical ventilation 
ranged from 5 to 280 hours, with a mean 
value of 30.65 hours. The period of 
mechanical ventilation was < 24 hours in 
34 patients (68%), 24 to 48 hours in 3 
(6%), and > 48 hours in 12 (24%). Forty-
three patients (86%) were kept on 
inotropic support (nineteen of them (38%) 
required inotropic support for more than 
48 hours). The duration of ICU stay 
ranged from 2 to 12 days, with a mean 
value of 2.85 days. 

Table (4): Causes of hospital mortality 
in IE patients   

Causes of hospital 
mortality 

Number of 
patients 

(%) 
• Congestive heart 

failure and cardiogenic 
shock 

• Systemic sepsis 
• Chest infection and 

respiratory failure 
• Renal failure 
• Cerebral hemorrhage 
• Intraoperative 

persistent low CO with 
failure to wean from 
CPB 

3 (30%) 
 

3 (30%) 
1 (10%) 

 
1 (10%) 
1 (10%) 
1 (10%) 

Table (5): Major postoperative compli-
cations and morbidities. 

Complications Number of 
patients (%) 

• Postoperative fever 
• Low cardiac output 

syndrome 
• Reexploration for 

bleeding 
• New neurologic insult  
• New renal impairment 
• Chest infection and 

respiratory failure 
• Systemic sepsis 
• Conduction 

abnormality 
• Embolization (other 

than CNS)  
• Recurrent endocarditis 

4 (8%) 
5 (10%) 

 
3 (6%) 

 
2 (4%) 

7 (14%) 
6 (12%) 

 
3 (6%) 
2 (4%) 
2 (4%) 

 
Nil 

 

Table (5): Major postoperative compli-
cations and morbidities 

Complications Number of 
patients (%) 

• Postoperative fever 
• Low cardiac output 

syndrome 
• Reexploration for 

bleeding 
• New neurologic insult  
• New renal impairment 
• Chest infection and 

respiratory failure 
• Systemic sepsis 
• Conduction 

abnormality 
• Embolization (other 

than CNS)  
• Recurrent endocarditis 

4 (8%) 
5 (10%) 

 
3 (6%) 

 
2 (4%) 

7 (14%) 
6 (12%) 

 
3 (6%) 
2 (4%) 
2 (4%) 

 
Nil 

 
▪ Predictors of hospital mortality: 
A) Preoperative predictors: 

     Sixty-five preoperative variables were 
analyzed by univariate analysis to identify 
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significant predictors for hospital 
mortality. Only nine variables were found 

to have statistical significance as 
predictors of hospital mortality (Table 6). 

 

Table (6): Preoperative predictive variables for hospital mortality 
Groups 

  
Parameters 

Hospital mortality 
(n=10) 

Hospital 
survival 
(n=40) 

P-value 

•Underlying cardiac disease 
 -Prosthetic valve 

 
5 (50%) 

 
8 (20%) 

 
0.046 

• EuroSCORE II (mean %) 24.69 5.75 < 0.001 
•Echocardiographic predictors  
  -Type of IE 
Native valve 
Prosthetic valve 
-Periannular extension of infection 
-Abscess 

 
 

5 (50%) 
5 (50%) 
5 (50%) 
5 (50%) 

 
 

32(80%) 
8 (20%) 
3 (7.5%) 
3 (7.5%) 

 
 

0.046 
 

0.005 
0.005 

•Laboratory predictors 
-Serum creatinine  (mean mg/dL) 
-CRP (mean mg/L) 

 
2.7 

108.8 

 
1.27 

64.20 

 
0.022 
0.016 

•Complications 
- CHF 
- Embolization 

 
9 (90%) 
5 (50%) 

 
16(38%) 
11(26%) 

 
0.011 
0.024 

 
B) Operative predictors: 

     Sixteen operative variables were 
analyzed by univariate analysis to identify 
significant predictors for hospital morta-

lity. Only three variables were found to 
have statistical significance as predictors 
of hospital mortality (Table 7). 

 

Table (7): Operative predictive variables for hospital mortality. 

Groups 
  
Parameters 

Hospital 
mortality 
(n=10) 

Hospital 
survival 
(n=40) 

P-value 

Timing of surgery 
Emergency 
   Urgent 
   Elective 

 
3 (30%) 
6 (60%) 
1 (10%) 

 
2 (5%) 

19(47.5%) 
19(47.5%) 

 
 

0.047 
 

First do 
Redo 

4 (40%) 
6 (60%) 

33(82.5%) 
7 (17.5%) 

0.046 

Bypass time (mean min) 156.1 110.58 0.009 
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C) Postoperative predictors: 

     Fourteen postoperative variables were 
analyzed by univariate analysis to identify 
significant predictors for hospital 

mortality. Only eight variables were found 
to have statistical significance as 
predictors of hospital mortality (Table 8). 

 

Table (8): Postoperative predictive variables for hospital mortality 

Groups 
  
Parameters 

Hospital 
mortality 
(n=9) * 

Hospital 
survival 
(n=40) 

P-value 

•Complications 
- Postoperative fever 
- Low cardiac output syndrome 
- New renal impairment  
- Chest infection and respiratory failure 
-Systemic sepsis 

 
3 (33.3%) 
3 (33.3%) 
4 (44.4%) 
5 (55.5%) 
3 (33.3%) 

 
1 (2.5%) 
2 (5%) 

3 (7.5%) 
1 (2.5%) 

0 

 
0.017 
0.037 
0.016 

0.0004 
0.005 

Period of mechanical ventilation (mean hours) 247.11 18.08 < 0.0001 

• Inotropic support 
     No 
< 48 hours 
> 48 hours 

 
0 

1 (11.1%) 
8 (88.9%) 

 
6 (15%) 

23(57.5%) 
11(27.5%) 

 
 

0.004 
 

Duration of ICU stay (mean days) 10.56 5 < 0.0001 

* One patient who died intraoperatively was excluded from the analysis 
 
V- Six-months follow-up data: 

     Five patients died during the follow-up 
period [12.5% among hospital survivors 
(40)], yielding an overall 6-month 
mortality of 30%. Causes of mortality 
were listed in Table 9. 

Table (9): Causes of 6-month mortality 
in IE patients. 

Causes of 6-month 
mortality 

Number of 
patients (%) 

• CHF and cardiogenic 
shock 

• Relapse of IE 
• Renal failure 
• Undetermined 

2 (40%) 
 
1 (20%) 
1 (20%) 
1 (20%) 

Regarding surviving group after six 
months of follow up (35 patients):  

     Two patients suffered permenant 
neurological disability, and 4 patients had 
dyspnea (NYHA FC Ш-ΙV). From the 
four dyspenic patients, one patient 
developed severe aortic paravalvular leak 
without endocarditis and underwent redo 
aortic valve replacement (AVR). Another 
two patients suffered a relapse. The 
offending microorganism was Staph. 
aureus in both cases. One of them had 
involvement of mechanical aortic 
prosthesis and died of sepsis before re-
operation. The other patient had involve-
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ment of mechanical mitral prosthesis. This 
patient underwent redo mitral valve 
replacement (MVR) with a mechanical 
prosthesis and survived.The other 29 
patients had no detected comorbidity.  

     In the group of patients selected for 
valve repair strategy, none had recurrence 
of endocarditis, and at follow-up echo-

cardiography did not show more than mild 
residual regurgitation. 

▪ Predictors of 6-month mortality: 

A) Preoperative predictors: 

        By univariate analysis, only five 
preoperative variables were found to have 
statistical significance as predictors of 6-
month mortality (Table 10). 

 

Table (10): Preoperative predictive variables for 6-month mortality. 

Mortality 
  
Parameters 

6-month 
mortality   

(n=5) 

6-month 
survival          
(n=35) 

P-value 

• EuroSCORE II  (mean %) 16.3 4.24 0.0005 

•Echocardiographic predictors 
- Periannular extension of  infection 
- Abscess 

 
2 (40%) 
2 (40%) 

 
1(2.9%) 
1(2.9%) 

 
0.036 
0.036 

•Laboratory predictors 
   - WBC count  (mean × 10³ / µL) 
   - Serum creatinine  (mean mg/dL) 

 
21.74 
2.6 

 
13.57 
1.08 

 
0.033 
0.005 

 

B) Operative predictors: 

     By univariate analysis, only one 
operative variable [emergency surgery 
(P=0.049)] was found to have statistical 
significance as a predictor of 6-month 
mortality. 

C) Postoperative predictors: 

     By univariate analysis, all the post-
operative variables were found to be 
insignificant predictors of 6-month 
mortality. 

DISCUSSION 

    The ESC published guidelines on the 
prevention and treatment of IE in 2015 

(Gilbert et al., 2015), including helpful 
recommendations concerning the indica-
tions for surgery. We followed these 
guidelines to detect the main indications 
for surgery. 

     In this study, we found that the most 
common findings leading to surgical 
treatment for both NVE and PVE was 
severe valvular regurgitation with 
intractable heart failure (50%). Rekik et 
al. (2009) in their retrospective study, the 
main indication for surgery was severe 
valvular dysfunction with congestive heart 
failure (52.3%).  
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Predictors of hospital mortality 

I- Preoperative predictors of hospital 
mortality: 

     Euro SCORE II is an important risk 
stratification score valuable indetermining 
mortality risk in cardiac surgical 
operations. In this study, EuroSCORE II 
had a good discrimination ability to 
predict in-hospital mortality and six 
month mortality in IE surgery. This 
agreed with studies by Di Dedda et al. 
(2013) and Borracci et al. (2014) in 
which EuroSCORE II showed satisfactory 
prediction of mortality in patients 
undergoing heart valve surgery.  

     Prosthetic valve endocarditis (PVE) 
was a univariate predictor of in-hospital 
mortality. From ten patients died during 
hospital period, five had PVE. PVE is 
frequently complicated by peri-valvular 
extension of infection and in many of 
these cases, infection spreads behind the 
site of attachment of the valve prosthesis, 
resulting in valve dehiscence in most of 
cases. Dehiscence of prosthetic valve 
increases volume overload on corres-
ponding ventricle precipitating heart 
failure. PVE was found a significant risk 
predictor of mortality also in the following 
studies: Similar results were obtained by 
David et al. (2007) and Manne et al. 
(2012). 

     Peri-annular extension of infection was 
an idependent predictor of hospital 
mortality and six month mortality in the 
current study. Half of the dead patients 
had Peri-annular extension of infection 
out of total eight patients with peri-
annular extension of infection preopera-
tively (5/8; 62.5%). Musci et al. (2008) 
found abscess formation a significant risk 

factor for early mortality (≤ 30 days) in 
the univariate analysis.  

     In the current study, seventeen patients 
had pre-operative renal impairment 
(s.creatnine > 1.3) of which six patients 
(35%) were on renal dialysis. From these 
six patients, only one patient (17%) died 
during hospital period from renal failure. 
High serum creatinine was a univariate 
predictor of hospital mortality and six 
month mortality.  

     In this study, the strategy we followed 
in treating renal impaired patients was 
trying to avoid fluid overload in congested 
patients with diseased kidneys. This was 
done by shortening the length of 
cardiopulmonary bypass (CPB) circuits 
and making priming by colloids as plasma 
or packed RBCs rather than crystalloids. 
Also, we managed to maintain mean 
blood pressure above 60 during CPB. 
Rekik et al. (2009) stated that creatinine 
was strongly associated with mortality.  

    In this study, CHF was a strong 
independent predictor of in-hospital 
mortality. It was found in 90% of the 
hospital mortality patients. In severe cases 
of endocarditis, infection spread results in 
destruction of peri-valvuler tissue causing 
acute regurgitation in native valve 
endocarditis (NVE) or dehiscence and 
para-valvuler leak in PVE, Both causing 
volume overload on corresponding 
ventricle precipitating heart failure. Also, 
large vegetations obstructs blood outflow 
causing congestive heart failure (CHF). 
Associated myocarditis causes pump 
failure. Heart failure is agreed as a 
contributing factor in the mortality of IE 
as shown in several studies. In a 
prospective WEB-based, nation-wide 
registration study conducted in Japan 
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(Ohara et al., 2013). Also, In a Spanish 
multicenter study involving the analysis of 
257 patients with definite left-sided PVE 
(L?pez et al., 2013). 

    We found high C-reactive protein level 
a univariate predictor of in-hospital 
mortality. It is a sign of active infection 
which makes the tissues friable increasing 
operative technical difficulty. Similarly, 
high CRP values (≥100 mg/l) on 
admission significantly predicted both 
short-term and 1-year mortality in Heiro et 
al. study (Heiro et al., 2007). Also, C-
reactive protein > 120 mg/L was an 
independent prognostic factor of 5-year 
mortality (Bannay et al., 2011).  

    In the present study, systemic emboliza-
tion was an independent predictor of in-
hospital mortality. It was found in 50% of 
hospital mortality patients. We managed 
to maintain mean arterial blood pressure 
above 60 mmhg to maintain affected 
organ perfusion and prevent further 
complications of organ hypo-perfusion. 
Similarly, systemic embolic events were 
predictors of both in-hospital and one-year 
mortality in Heiro et al. (2007) study. 

II- Operative predictors of hospital 
mortality: 

     This study showed that emergency 
surgery was a significant univariate 
predictor of hospital mortality and six 
month mortality. Our strategy in surgical 
IE treatment was not to rush surgery until 
patient is stabilized. So, majority of our 
patients were operated upon on urgent 
bases (50%). Five IE patients could not be 
stabilized. They all presented with CHF 
with hemodynamic instability despite high 
inotropic support. Two of them had NVE 
with new onset acute regurgitant lesions 
while other three had PVE with new onset 

sudden valve dehiscence and severe para-
valvuler leak. These five patients were 
operated upon on emergency bases. Of 
these five IE patients, three patients (60%) 
had hospital mortality. This high hospital 
mortality may be contributed to deficient 
patient preparations, antibiotic therapy 
and infection control, failure of 
controlling patient risky co-morbidities 
prior to surgery as toxemia, CHF and 
pulmonary oedema, lack of time needed 
for preparations of different blood 
products. Our results go in line with other 
several studies as in Musci et al. (2008) 
study emergency surgery was a significant 
predictor of in-hospital mortality.  

     This study showed that redo surgery 
was a significant univariate predictor of 
in-hospital mortality. 50% of mortality 
patients had PVE with risky redo 
operations. In redo surgery, presence of 
PVE increases time needed for valve 
excision increasing CPB time and 
consequently the ischemic time. Similarly, 
redo surgery is a predictor of in-hospital 
mortality (Sheikh et al., 2009). 

     This study showed that prolonged 
cardiopulmonary bypass time was a 
significant univariate predictor of hospital 
mortality. This prolonged CPB time may 
be contributed to increased time needed 
for dissection and prosthetic valve 
extraction in cases with PVE.  While, in 
cases with NVE there is increased time 
needed for good debridement and valve 
repair. Also, the presence of friable tissues 
makes operations technically more 
difficult due to difficult suturing 
increasing the ischemic time. Klieverik et 
al. (2009) and Nayak et al. (2011) 
showed that bypass time and cross clamp 
time were significant univariate predictors 
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of 30-day mortality and long-term 
mortality.  

III- Postoperative predictors of hospital 
mortality: 

     In this study, four patients suffered 
from post-operative fever. All started in 
the first postoperative day. Two patients 
had hectic fever and the other two patients 
had a continuous fever. Of those four 
patients, three died during the hospital 
period (75%). In agreement to our result, 
post-operative fever was found as a good 
predictor of mortality by Rostagno et al. 
(2010). 

     In this study, out of all six patients who 
had post-operative chest infection and 
respiratory failure, only one patient 
survived during the hospital period 
(mortality 84%). Post-operative atelectasis 
or pneumonia commonly causes post-
operative chest infection which is 
associated with fever. In severe cases, this 
infection may progress to respiratory 
failure which is associated with prolonged 
ventilation, need to inotropic support and 
prolonged length of ICU stay. Smith et al. 
(2007) and Sheikh et al. (2009) stated that 
postoperative pulmonary complications 
were good predictors of mortality. 

    Systemic sepsis was found a significant 
predictor of hospital mortality in this 
study. All the three patients who had 
systemic sepsis died during hospitalization 
(mortality 100%). Sepsis resulted in 
severe vasodilation, hypotension and 
concurrently decreased peripheral 
perfusion and low cardiac output 
syndrome which led to different organ 
ischemia (e.g. renal ischemia and 
pulmonary ischemia). Presence of fever, 
pulmonary ischemia, and low cardiac 
output leads to prolonged ventilation. 

Finally, prolonged ventilation and high 
doses of inotropic support prolongs the 
length of ICU stay. Sheikh et al. (2009) 
showed that postoperative sepsis was a 
good predictor of mortality.  

    In this study, five patients suffered from 
post-operative low cardiac output 
syndrome. Of these five patients, three 
died during the hospital period (60%). 
Presence of postoperative low COP 
increases mortality risk due to decreased 
peripheral perfusion making different 
organs at ischemic risk especially the 
kidneys decreasing renal perfusion 
predisposing to renal impairment which 
may progress to renal failure in severe 
cases. Also, low cardiac output increases 
the need for inotropic support which 
prolongs the duration of ICU stay. 
Decreased peripheral perfusion 
predisposes to different organ infection. 
Together with associated post-operative 
mechanical ventilation predisposes to 
chest infection which in turn leads to 
prolonged period of mechanical 
ventilation which in severe cases may 
progress to respiratory failure (Conrad et 
al., 2016).  

   Smith et al. (2007) stated 14% mortality 
due to low COP. Sheikh et al. (2009) 
retrospective study which analyzed the 
data of 104 patients and also found post-
operative low cardiac output syndrome as 
an independent predictor of hospital 
mortality.  

    In the current study, we found that 
presence of new renal impairment was a 
significant predictor of post-operative 
mortality. Seven patients had post-
operative new renal impairment 
(s.creatinine > 1.3gm/dl). Only two 
patients required hemodialysis. Four 
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patients (out of these seven patients; 57%) 
died during hospital period with only one 
patient died of renal failure after 
haemodialysis, while the other three 
patients died from low COP syndrome. 
Similarly to our results, Smith et al. 
(2007) stated renal complications as a 
predictor of in-hospital mortality. Sheikh 
et al. (2009) also stated postoperative 
renal failure as a predictor of mortality.  

     Prolonged period of mechanical 
ventilation was found as a significant 
predictor of hospital mortality in current 
study. In agreement with several studies, 
this study showed that period of 
mechanical ventilation, inotropic support 
> 48 hours, and duration of ICU stay were 
all significant univariate predictors of in-
hospital mortality. Perrotta et al. (2010) 
showed that prolonged intubation was an 
independent predictor of hospital 
mortality. 

    This study showed that presence of 
inotropic support for more than two days 
was a significant predictor of post-
operative mortality. In this study, only six 
patients did not need inotropic support. 
From twenty four patients needed 
inotropic support for less than two days, 
only one patient died. From Seventeen 
patients needed inotropic support for more 
than two days, Six patients died (35%) 
during hospital period. These six patients 
who died, three had alpha medication and 
the other three had beta inotropic support. 
In agreement with several studies, this 
study showed that inotropic support > 48 
hours was significant univariate predictor 
of in-hospital mortality. Perrotta et al. 
(2010) stated that prolonged inotropic 
support was univariate predictor of early 
mortality.  

The current work detected that the 
prolonged duration of ICU stay was a 
significant predictor of post-operative 
mortality. Similarly, Konstantinos et al. 
(2016) found that longer stay in intensive 
care unit was an independent predictor for 
long-term mortality.  

Effect of Valve repair on early outcome 

    Valve repair, in particular in patients 
with mitral valve endocarditis, is 
considered a valuable therapeutic option 
when technically feasible. Conservative 
surgery decreases the risks related to 
prolonged anticoagulation and the 
unfavourable left ventricular geometric 
changes associated with valve 
replacement (Feringa et al., 2007). Also, 
valve repair decreased risk of re-infection 
and re-operation. In our study, among 
patients undergoing NVE reparative 
surgery (n=8), only one mortality was 
recorded during the follow-up. All other 
patients remained free from reoperation 
and recurrent endocarditis until the end of 
follow-up.  

    The validity of comparing mitral valve 
repair with mitral valve replacement may 
be questioned because the valve 
replacement is often reserved for the 
sickest patients in whom mitral valve 
repair cannot be performed. Therefore, it 
would not be surprising that postoperative 
results would be worse for these patients. 
It was observed that mitral valve replace-
ment is more frequently performed in the 
acute setting, in patients with heart failure, 
uncontrolled sepsis, and abscesses, or with 
endocarditis due to staphylococcus 
infection (Gutierrez-Martin et al., 2010). 

    Aortic valve repair is nearly exclusively 
limited to patients with aortic regurgita-
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tion without a component of stenosis. 
Patients considered for repair are 
generally young who wish to avoid 
anticoagulation and would be expected to 
outlive a tissue valve should replacement 
be considered. In order to perform this 
operation, the cusps must be thin and 
flexible without calcifications. In case of 
IE, valve cusps are thickened with various 
vegetations attached. Most repairs result 
in downsizing the effective orifice area in 
order to increase coaptation with the 
available cusp area. There is a resultant 
increase in aortic valve gradient and this 
must be anticipated when evaluating 
patients preoperatively. The decision to 
repair an aortic valve is made by weighing 
the risk of repair failure versus the benefit 
of decreased risk of re-infection, re-
operation and avoidance of oral 
anticoagulation therapy. Also, valve repair 
procedures are relatively time consuming, 
increasing ischemic time and CPB time 
with all its hazarads (Konstantinos et al., 
2016). 

    Mayer et al. (2012) conclude that AV 
repair for active endocarditis seems to 
lead to better survival compared with 
replacement. Also, the use of large 
patches in combination with bicuspid 
anatomy results in increased risk of late 
failure.  

     Several reports on tricuspid valve (TV) 
reconstruction demonstrate that this 
treatment option offers good results with 
respect to hemodynamics and long-time 
survival. In study of Gottardi et al. 
(2007), TV reconstruction was performed 
in 18 patients and TV replacement in 4 
patients.  

Predictors of 6-month mortality 

I- Preoperative predictors of 6-month 
mortality: 

     By univariate analysis, only five 
preoperative variables were found to have 
statistical significance as predictors of 6-
month mortality. 

     This study showed that high white 
blood cell count was a univariate predictor 
of 6-month mortality. Elevated white 
blood cell count is an indicator of 
presence of active infection. Similarly, 
Rostagno et al. (2010) found that patients 
with WBC count outside the normal range 
were at a significantly greater risk of 
death at both discharge and 6 months 
while elevated WBC count did not predict 
in-hospital or 1-year mortality  (Heiro et 
al., 2007). 

II- Operative predictors of 6-month 
mortality: 

    Only one operative variable (emergency 
surgery) was found to have statistical 
significance as a predictor of 6-month 
mortality.  

III - Postoperative predictors of 6-
month mortality: 

      All the postoperative variables were 
found to be insignificant predictors of 6-
month mortality. However, the data 
analysis during follow-up period showed 
that five patients died during this period, 
yielding an overall 6-month mortality of 
30%.  

     An increased rate of relapse may be 
due to inadequate antibiotic treatment, 
resistant microorganisms, polymicrobial 
infection, empirical antimicrobial therapy 
for bacterial culture negative endocarditis, 
peri-annular extension, PVE, persistent 
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metastatic foci of infection (abscesses), 
resistance to conventional antibiotic 
regimens, positive valve culture, 
persistence of fever at the seventh 
postoperative day and chronic dialysis. 
Also, recurrence of infection occurred in 
the study of Sheikh et al. (2009). 

     The undetermined cause of death 
during follow up period could be due to 
defective contact with the patient, death 
occurred in local hospital with defective 
registry or that death occurred due to non-
cardiac cause.  

CONCLUSION 
     Surgery for IE continues to be 
challenging and to be associated with high 
mortality. Risk factors for in-hospital 
mortality were: prosthetic valve IE, 
periannular extension of infection 
(especially abscesses), high serum 
creatinine, congestive heart failure, 
embolization, emergency surgery, 
prolonged cardiopulmonary bypass time, 
period of mechanical ventilation, inotropic 
support for >48 hours, and ICU stay, 
postoperative complications (fever, low 
cardiac output syndrome, new renal 
impairment, systemic sepsis, chest 
infection and respiratory failure). 
Congestive heart failure, embolization, 
and periannular extension of infection 
were the most powerful predictors of 
hospital mortality. Risk factors for 6-
month mortality were periannular 
extension of infection (especially 
abscesses), high serum creatinine, and 
emergency surgery. Periannular extension 
of infection was the most powerful 
predictor of 6-month mortality. 
EuroSCORE II has a good discrimination 
ability to predict both in-hospital and 6-
month mortality in IE surgery. Satisfac-

tory results can be obtained with valve 
repair in IE. 
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 لتھابإ حالات فى الجراحي التدخل بعد المبكرة النتائج
  المعدى الشغاف

  
   ٭شلبى سید البرنس عمرو -٭ ٭  الرحمن عبد محمد الرحمن عبد - ٭المصرى فتحى أحمد

  ٭٭   الله عبد حسن شفیق محمد ˉ٭٭   حمّاد عید الله عبد ولید

  **لأزھرجامعة ا  - كلیة الطب  و  القلب بالمركز القومى للبحوث* قسم
  

منقذا للحیاة حیث یحتاج أكثر  لتھاب الشغاف المعديیعتبر التدخل الجراحى فى حالات إخلفیة البحث : 
. یفضѧل القیѧام بالتѧدخل الجراحѧى لتھѧاب الشѧغاف المعѧدي للتѧدخل الجراحѧىمن نصف مرضѧى حѧالات إ

الغیر نشطة من المرض في حѧالات فشѧل العѧلاج الطبѧي للقضѧاء علѧى العѧدوى، أو فشѧل  خلال المرحلة
القلب الأحتقانى، أو في حالات فشل الصمام الأصطناعى، أو في حالات وجود خراج، أو وجود تنبتات 

 كبیرة متحركة على صمامات القلب، أو وجود عدوى فطریة.

قسѧم جراحѧѧة القلѧѧب والصѧدربالمعھد القѧѧومى للقلѧѧب مراجعѧѧة التجربѧѧة الجراحیѧة فѧѧي  :البحѧثالھѧدف مѧѧن 
فى صمامات القلب الطبیعیة أو الاصطناعیة وتحدید  لتھاب الشغاف المعديللمرضى الذین یعانون من إ

 عوامل التكھن بأسباب الوفاه في المستشفى و خلال الستة أشھر الأولى بعد الجراحة. 

بدقѧة.  لتھاب الشغاف المعديخیص إصابتھم بإتم تسجیل خمسین مریضا تم تشالمرضى وطرق البحث: 
وقد خضع جمیѧع ھѧؤلاء المرضѧى لعملیѧة جراحیѧة فѧى صѧمامات القلѧب فѧي ھѧذه الدراسѧة. وقѧد اختبرنѧا 
جمیع بیانات ھؤلاء المرضى قبل الجراحة، أثناء العملیة، وبعد العملیة الجراحیة لتحدید عوامѧل الѧتكھن 

 ة أشھر الأولى بعد الجراحة.بأسباب الوفاه في المستشفى و خلال الست

٪.  بینمѧا كѧان معѧدل وفیѧات خѧلال ٢٠معدل الوفیات داخل المستشفى خلال ھذه الدراسѧة كان النتائج : 
٪ مѧن المرضѧى خѧلال ٤٪ وحѧدث تكѧرار الإصѧابة بѧالمرض فѧي ١٢الستة أشѧھر الأولѧى بعѧد الجراحѧة 

 المتابعة.

 :باب الوفیѧѧات فѧѧي المستشѧѧفى تنقسѧѧم الѧѧىالعوامѧѧل الرئیسѧѧیة للѧѧتكھن بأسѧѧأثبتѧѧت ھѧѧذه الدراسѧѧة أن 
صѧمام (خاصѧة فѧى متداد العدوى لحلقѧة الإلجراحة {وجود الصمام الاصطناعي، عوامل ما قبل اجراء ا
اعلي، وفشѧل رتفاع نسبة بروتین سي التفѧإسبة الكریاتینین في الدم، وكذلك رتفاع نإحالة وجود خراج)، 

یѧة { اجѧѧراء الجراحѧة بصѧѧورة طارئѧة، إجѧѧراء الجراحѧѧة نسѧداد} و عوامѧѧل جراحالإوالقلѧب الاحتقѧѧاني،  
للمѧرة الثانیѧة، وطѧول الوقѧت علѧى ماكینѧة القلѧب الصѧناعى} و عوامѧل مѧا بعѧد اجѧراء الجراحѧة {وجѧود 
مضاعفات بعد العملیѧة الجراحیѧة مثѧل (الحمѧى، ووجѧود فشѧل فѧى وظѧائف القلѧب، وجѧود قصѧور كلѧوي 
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عطѧاء إالتѧنفس الصѧناعى، و ، طѧول المѧدة علѧى جھѧازجدید، وعدوى الصدر وفشل في الجھاز التنفسي)
  أدویة لضعف عضلة القلب لأكثر من یومین بعد الجراحة ومدة الإقامة وحدة العنایة المركزة}. 

العوامل الرئیسیة للتكھن بأسباب الوفیات خѧلال السѧتة أشѧھر الأولѧى بعѧد الجراحѧة بینما أثبتت أن 
{ امتѧѧداد العѧدوى لحلقѧة الصѧمام (خاصѧѧة فѧى حالѧة وجѧѧود  عوامѧل مѧѧا قبѧل اجѧراء الجراحѧة :تنقسѧم الѧى

رتفاع عدد خلایا الدم البیضاء ، ارتفاع نسبة الكریاتینین في الدم} و عوامل جراحیة { اجراء إ)، خراج
  .الجراحة بصورة طارئة}

ارتبط اجراء إصلاح للصمام الطبیعى بدلا من استبدالھ بأخر اصطناعى بانخفѧاض معѧدل الوفیѧات، 
 ومة إعادة العدوى.ومقا

التعامل مѧع ھѧذا المѧرض مѧن قبѧل فریѧق متعѧدد التخصصѧات یخفѧض الوفیѧات بشѧكل كبیѧر.  الإستنتاج: 
تشѧمل تحسѧین اسѧتراتیجیات التشѧخیص للحѧد مѧن التعامѧل مѧع ھѧذا المѧرض وبالتالي، فѧان التحѧدیات فѧي 

    .التأخیر فى بدء العلاج المناسب، وتحدید ما ھو أفضل للمرضى


