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In the case of severe mitral valve pathology and the impossibility of plastic in the
younger children there is a vital need for a mechanical mitral valve prosthesis. During
the period from 2007 to 2013 in the UCCC mitral valve replacements with
mechanical prosthesis were fulfilled in 8 children under 2 years. Immediate and long-
term results are evaluated. All the children are doing well clinically. Early
postoperative mortality was 12.5%, one child died , the youngest in the group, with
severe preoperative condition. Currently one patient is being prepared for
reoperation. In a small group of children is shown satisfactory results of mitral valve

replacement in young children.
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Treatment of children with congenital mitral valve (MV) pathology is one of the
urgent problems of cardiac surgery, especially in young children. These patients
represent a contingent of complex patients due to the fast development of heart failure
that is refractory to medical therapy. A special category of patients are young children
with mitral valve insufficiency, which leads to rapidly progressive overload of the left
heart with subsequent formation of a secondary symptom of pulmonary hypertension.
Congenital mitral insufficiency occurs with a frequency of 0,2-9 % and often
combined with congenital heart defects as the membranes of the heart , an open ductus
arteriosus, coarctation of the aorta, fibroelastosis and endomyocardial fibrosis in



different severity [1,2]. A large number of surgical correction of mitral insufficiency
indicates the complexity of the restoration of normal function of the valve [2]. Some
cardiac clinic abides by the preservation and restoration of the structure of the valve
with a variety of plastic techniques. However, despite the attractiveness of the concept
of preservation of own MV and good results of reconstructive techniques, there is a
large contingent of children in need of MV replacement [3,4].

When choosing method of correction of MV pathology in young children in is
necessary to remember about the hard enough initial clinical status of these patients.
Characteristic features of this age contingent are: 1) the small size of the annulus
fibrosus of MV; 2) a variety of lesions of anatomical structures of the valve; 3) high
frequency of associated congenital heart diseases that complicate the postoperative
course , and 4) the complexity of the selection and administration of anticoagulant
therapy [5,6].

In the case of relatively preserved valvular apparatus in children as in adult
patients, the preferred method is different types of reconstructive operation. A large
number of studies proved that valve preservation with proper selection of patients
gives a good immediate and long-term results and less amount of complications, than
the replacement[7].

However, an anatomical features disease, the high frequency of rough valve
disease, concomitant CHD, and addition of infection often make reconstructive
operations ineffective or technically impossible. In such cases, there is a need to

replace valve by mechanical or biological prosthesis.

Objective: To analyze the immediate and long-term results of mitral valve
replacement in patients younger than 2 years .

Material and methods: During the period from 2007 to 2013 in the Centre
were performed mitral valve replacement with mechanical prosthesis in 8 patients with
severe mitral insufficiency in age from 8 days to 17 month (average 8,9+6,4 months),
weighing from 3.6 kg to 8.8 kg (average 6,2+3,7 kg). There were 5 boys and 3 girls in
the group. Remote follow-up period ranged from 2 to 6 years (average 3,3+2,8 years).

The main indications to the mitral valve was severe congenital mitral

insufficiency associated with pathology of chordal apparatus and valve dysplasia,



which was noted in 6 ( 75%) patients that do not allow to fulfill a successful plastic
valve correction, in 2 (25 %) mitral insufficiency was associated with a failed previous
correction of atrioventricular communication.

Mitral insufficiency was combined with other congenital heart defects (CHD) in 5
(62,5%) patients, on which was held the previous operative intervention and plastic of
mitra valve (see tab.1).

Table 1. Characteristics of patients with mitral insufficiency and concomitant cardiac
pathology required previous surgical interventions

Concomitant Number of patients | Surgical interventions
pathology (n=5)
Crit. AoSt 1 1)BAV
2)AV plasty+MV plasty
SubAoSt+AoSt 1 1)BAV 2 times
2)AV+SubAoSt+MV repair
1 1)SubAoSt repair+MV plasty
AVSD+CoAo0 1 1)CoAo repair+PAB
2)AVSD repair
3)MV repair
AVSD+PAPVC 1 1)AVSD+PAPVC repair
2)MV+TV plasty

Patients underwent previous surgery on concomitant cardiac pathology and plastic of
MV required mitral valve replacement within a period of 20 days to 11 months after
the last operation (average 82,8+57,6 days).

After unsuccessful reconstructive correction mitral valve replacement performed



primary 3 (37.5 %) patients with severe mitral insufficiency associated with mitral
valve dysplasia.

For valve replacement the following valve prosthesis were used : «St. Jude Medical » -
@19mm- in 3 (37,5 %) patients, @17mm- in 2 (25 %), @2lmm- in 1 (12,5 %),
«Carbomedics»-@16mm - in 1 (12,5 %) patient, «Links»-@17mm - 1(12,5 %) patients.

Results: In all patients was marked stable postoperative period. One child aged
8 days died, with severe preoperative condition, on the first day after surgery. The
cause of death was acute cardiovascular failure. Early postoperative mortality was
12,5%. Complete atrioventricular block was observed in 2 (25%) patients after mitral
valve replacement, which required the implantation of an artificial pacemaker.
Duration of mechanical ventilation ranged from 55 to 180 hours (average 99,5+55,2
hours). The lenth of stay in the intensive care unit ranged from 8 to 25 days (average
14+6,6 days). The total period of stay in the hospital ranged from 14 to 74 days (mean
38,5+25,7 days).

All patients were discharged in good condition under the supervision of
children's cardiologists and pediatricians in the community.

Remote follow-up period ranged from 2 to 6 years (average 3.3+2,8 years).
During the observation period no late mortality was noted . There were no
reoperations. Currently one patient is planned for replacement due to the increase in
valve gradient and the need at this moment in the surgical correction of aortic valve
due to severe aortic insufficiency. This is patient who underwent replacement at the
age of 8 months 4 years ago.

In all cases, the evaluation of the mechanical valve was performed by
echocardiography. Disturbances in function of the prosthesis was not found. In one
patient was noted increase in average speed of blood flow through the prosthesis,
which currently exceeds 2 m /s, which is likely due to the growth of the child, the so-
called overgrowing of the size of the implanted valve. Patients is planned for mitral
valve replacement. In the other 6 patients the average speed of blood flow through the
mitral prosthesis is between 1m /s up to 1,8 m/s (in average + 0,56 m/s), significant
insufficiency in implanted valves were not found. All patients contractile function of

the heart is saved, left ventricular volume characteristics were improved , the average



end-diastolic index was 70.1 ml/m? + 38,9 ml/m? (50 to 105 ml/m? ). According to X-
ray in all cases there were no signs of venous congestion, pulmonary pattern
normalized.

None of the patients was noted complications associated with taking anticoagulants.
No patient needed reoperations associated with dysfunction of the prosthetic mitral
valve, also did not reveal signs of thromboembolism or endocarditis.

Our results correlate with those of other cardiac clinics in the world. For
example, in Research center of CVS Bakulyeva for 13 years were performed 104 MV
replacement in young children, age of the patients ranged from 23 days to 4 years, the
average weight from 3.2 to 19 kg. In the early postoperative mortality was 15,4%
(n=16) , but as far as improving surgical techniques over the pasttwo years, reached a
reduction of hospital mortality in infants to 6,6 %. Six (5,7% ) patients underwent
reoperations [4]. In cardiac Institute in Japan were fulfilled MV replacement in 18
patients under the age of 3 years. Age at surgery ranged from 3 months to 3 years ,
weight from 3,4 kg to 13,2 kg. There were 4 (22,2 %) early and 2 (11,1%) late deaths.
3 (16,7%) patients required reoperation because of prosthesis dysfunction [6].
Conclusion:

1. MK Prosthetics in young children is vital method of correction after an unsuccessful
reconstructive surgery or impossible MV plastic, associated with the presence of
severe pathology in all its structures (dilatation of the annulus fibrosus with
disturbances in formation of leaflets , chords and papillary muscles) , which results to
total valve insufficiency. In a small group of children under the age of 2 years were
marked satisfactory long-term results of MV replacement.

2. Question concerning time of valve replacement is decided individually, taking into
account the data of clinical and instrumental methods of analysis, morphological
features of the valve.
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JIOCBII MPOTE3YBAHHSI MITPAJILHOTO KJIAIIAHA V JITEM
BIKOM JIO JIBOX POKIB

Kmavumwa 10.1.L, Pynenko H.M.1 2, XanenoBa B.A.1, Ceran €.B.1, ITo3Hsgk

10.B.1, [Tykac O.1O.1

3a massnocmi eupadsicenoi namonocii mimpanvnoco kianawa (MK) ma
HeMOJICIUBOCMI 11020 NAACMUKU Y Oimell MON00Wo020 6IKYy BUHUKAE JHCUMMEBA

HeoOXIOHICMb Y NPOMe3y8aHHI KIANnaHa MexaHiuHum npome3zom. 3a nepioo 3 2007 p.



no 2013 p. y HIIMI{JIKK 6yno nposedeno npomesysarnns MK mexaniunum npomesom
y 8-mu oimeui sikom 0o 2-x poxis. I[Iposedeno oyinky beanocepeonix ma 6i00a1eHUX
pe3yromamis. Bci oimu xniniuno nouysaromo cebe 0obpe. Panmns nicisionepayiiina
Jemanvhicms ckaana 12,5%, nomepaa 00Ha OumuHa, HAUMOI00UA 8 2pYni, 3 BANCKUM
ooonepayitinum cmauvom. Ha oanuii momenm 00HOMY nayieHmy nIAHYEMBC
penpome3yeants kianawa. Ha wHesenuxiu epyni Oimeu NOKA3aHO 3A008LIbHI
pe3ynbmamu npomesysanns MK y dimeil pannbo2o 6iKy.

Knrwuosi cnosa: mimpanonuii Kianawn, npome3ye8aHHs, NiacmuKa, OUCHIA3isa CMYI0K

Mimpa]leOZO KjiaanaHa.

OIIBIT MPOTE3UPOBAHUS MUTPAJILHOT'O KJIATIAHA ¥V JIETEW B
BO3PACTE 10 ABYX JIET
Kmumunmn FO.U., Pynenko H.M., Xanenora B.A., Ceran E.B., Ilo3nsk 1O.B.,
ITykac O.1O.

Ilpu  Hanuuuu  BvLIPANCEHHOU NAMONOCUU  MUMPATLHO20 KIAnawa U
HEeB03MONCHOCIU €20 NAACMUKU Y Oemel MIa0uie20 803pacma 803HUKAEN HCUSHEHHASL
HeobX00UMOCMb 8 NPOME3UPOBAHUY KIANAHA MEXAHUYECKUM NPOMe30M. 3a nepuoo ¢
2007 no 2013 e. 6 HIIMI{/IKK 6110 nposedeno npomesuposanue MK mexanuueckum
npomezom y 8-mu Oemeti 6 6ospacme 0o 2-x naem. Illposedena oyenka
HeNnocpeoCmeeHHbIX U OMOAIEHHbLX pe3yTbmamos. Bce demu KiuHu14ecku 4y8cmeyom
cebs xopouwio. Pannsas nocneonepayuonnas nemanvrocms cocmasuna 12,5%, ymep
O0OUH peOEHOK, cambli MAAOWUL 8 2cpYnne, C MAMCENbIM O00NEPAYUOHHBIM
cocmosiHuem.  Ha  Oaumnvii  mMomenm — OOHOMY — RAYUEHMY  NIAHUDYEMCsl
penpomesuposanue  kianaxa. Ha  Hebonvwiou  epynne  Oemeu  NOKA3aHb
yooenemeopumenvHuvle pesyntomamul MK y demetl panne2o o3pacma.

Knrwueesvle cnosa: mumpanbHulli K1anaH, npome3uposanue, Niacmurd, OUCNnia3sus

CMBOPOK MUumpalbHO20 KilanaHa



