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Surgical treatment of infective endocarditis in children
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The Article presents the surgical treatment experience of infective endocarditis (IE) in children. In Amosov National Institute of Cardiovascular surgery were operated 79 children with infective endocarditis during the period from January 2005 to December 2015. Given the constant epidemiological situation, high using of synthetic materials and  invasive procedures in pediatric patients, IE problem in children requires study. The results show early successful treatment possibility in children with IE in acute period with preserve most of the native heart valves, absence of embolic complications in the postoperative period and low mortality.
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Introduction.  Infective endocarditis - severe infective (bacterial most) systemic disease with primary heart valves defects  and  the endocardium wall injury, accompanied by bacteremia, valves destruction, embolic, trombohemorahic and  immunocomplex internal organs injury and  leads to death without treatment [1,2].  IE in children and young people (in contrast to adult) is very rare disease, with frequency is 3,0-4,3 cases per 1 million per  year [3]. However, according  the medical centers in Europe and the US data, in the specialized hospitals among of children and young people with IE  is gradually increasing, which is associated with increasing of the congenital heart defects (CHD) operations ,  using synthetic materials for the defects correction ( patches, vascular prostheses, prosthetic valves, endovascular items), the constant expansion of  invasive diagnostic range and therapeutic medical procedures, and also intravenous drug spread [4,5].  
Main purpose.  To analyze surgical treatment experience in the children with IE.

Materials and  methods.  In Amosov National Institute of Cardiovascular surgery were operated 79 children with infective endocarditis during the period from January 2005 to December 2015. Male – 48 (61%), female – 31 (39%). The average patients age before  the operation  was 11,8 year (from 2 weeks to 18 years). For all patients was performed echocardiography for getting wide results spectrum. Was used also transthoracic echocardiography (TTE)  and transesophageal  echocardiography (TEE). TEE sensitivity is better as TTE (90-100%). Echocardiography IE indication: vegetation, abscess, leaflets perforation, fistulas. Should be store, vegetation is not visualized in the IE early stages often, or in patients with severe CHD and does not exclude IE the absence of vegetation. 
Microbiological blood tests carried out before using antibiotics. Blood sampling was took from 3 different veins, 3samples always – for aerobic, for anaerobic and for fungal flora’s, 5-10 ml interval each 30 min - 1 hour. 
Agent in our group was found in 52 (65,8%) cases. A pathogens variety are presented  in Tab 1.
Tab. 1
Microbiological spectrum of positive blood cultures

	Agent
	№ (%)

	Staphylococcus aureus 
	12 (23)

	Staphylococcus epidermidis 
	10 (19,2)

	Streptococcus pneumonia
	8 (15,3)

	Streptococcus viridans
	8 (15,3)

	Enterococcus faecalis
	6 (11,5)

	Klebsiella pneumoniae 
	4 (7,6)

	Candida albicans
	4 (7,6)

	Among of positive results
	52 (100)


Using also modified criteria developed by Duke Endocarditis Service research group of Durham University (USA, 2000) for diagnostics IE in children and young people. 
Of the 79 postoperative  patients  had  endocarditis 47 (59.4%) patients with CHD background. 

Tab. 2

CHD list at infective endocarditis
	CHD
	№
	%

	CHD patients total number
	47
	100

	Atrial septal defect
	9
	19,1

	Partial anomalous pulmonary venous connection
	2
	4,2

	Ventricular septal defect
	17
	36,2

	Patent ductus arteriosus
	7
	14,8

	Tetralogy of Fallot
	6
	12,8

	Bicuspid aortic valve
	6
	12,8


Therapy started with antibiotic therapy. Was appointed broad spectrum antibiotics and antifungal drugs before agent abjection, after agent  identification  - sensitivity. All patients were operated. Operations were performed against the background of the endocarditis acute phase. Much attention was paid for possibility to save affected by infectious process valves, and only if it was absolutely impossible - performed prosthetic valve. In each  case performed careful sanitation of affected areas: vegetation  removal, abscess and vegetation fixing management. Deleted material (vegetation, valve vestiges and other) subjected histological and  microbiological studies. In 59 cases confirmed microorganism’s presence in biological material. Although there is no uniform protocols as for antibiotics therapy terms after IE in children, patient in study group used antibiotics at least 6 month. Tab.3 presents performed surgeries types in children with IE.
Tab. 3

Surgeries Types at IE
	Surgeries
	Among
	%

	Aortic valve replacement
	8
	10,1

	Aortic valve replacement with aortic arch reconstruction
	4
	5,1

	Mitral  valve replacement
	5
	6,4

	Mitral valve repair
	9
	11,4

	Tricuspid valve repair with vegetation removal, VSD repair 
	15
	18,9

	Tricuspid valve repair with vegetation removal, Tetralogy of Fallot
	6
	7,6

	Tricuspid valve and right atrium vegetation removal
	12
	15,2

	Superior vena cava and  right atrium vegetation removal
	11
	13,9

	Pulmonary artery and  right ventrical vegetation removal,  PDA closure
	9
	11,4

	Total:
	79
	100


Results and discussion.  Hospital mortality is 3.7% (3 patients). Mortality reasons: multiple organ failure at the sepsis background  - 2 patients , massive small branches LA thromboembolism, inability to pulmonary ventilation disconnect – 1 patients.
Postoperative complications were recorded in 25(32%)  of 79 patients complete AV block (stimulator setting) - in 3 patients, acute renal failure - in 7 patients, pneumonia - in 10 patients, bleeding with subsequence rethoracotomy - 3 patients, bilateral exudative pleuritis – 1patients, festering postoperative wound – 1 patients. 
Long-term results were followed up in 97% of patients. The average follow-up duration was 8.7 years. Deaths in the long term is not recorded. Reoperations performed  in 4 patients: aortic valve prosthesis caused  endocarditis – 1, repeated  tricuspid valve repair, valve insufficiency increase – 3. 
Given the constant epidemiological situation, high using of synthetic materials and  invasive procedures in pediatric patients, IE problem in children requires study. The results show early successful treatment possibility in children with IE in acute period with preserve most of the native heart valves, absence of embolic complications in the postoperative period and low mortality. Despite the fact  that some patients will need repeat surgery, survival level in the late period is high.
Conclusion:

1. Early surgical treatment of children with acute IE can be treated successfully with low mortality.
2. TTE / TEE are the most prefer  methods for diagnosis and observation  for  the patients with IE.
3. Each case of unknown etyology fever should be considered as suspected IE.
4. Agent selection in the blood  is very important for IE  diagnosis and  subsequent treatment.
5. IE surgical treatment in children in combination with antibiotics provides well early and long-term results.
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