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In the article presented our experience and analysis of the results of 63
reoperations in 59 patients after total correction of Fallot tetralogy in the long term
observations period from 1981 to 2013. The interval between the total correction
and reoperation ranged from 1 month to 30 years (average 8,54%6,3 years). All
patients were divided into groups depending on the predominance of one or other
complications and their causes: 1) with residual lesions — 42,4%; 2) with right
ventricular dysfunction — 38,9%; 3) with valve pathology — 8,5%; 4) Other rare
complications — 10,1%. The most frequent complications that required second
surgical correction were: recanalization of ventricular septal defect (34 cases —
37,0%), tricuspid valve incompetence (13 — 13,4%), right ventricular aneurysm (19
— 19,5%), the residual obstruction of the right ventricle outflow tract (9 — 9,3%),
pulmonary valve insufficiency (6 — 6,1%). Hospital mortality was 6,7%. All
discharged patients revealed a positive dynamics of volume and functional
parameters of the right and left ventricles of the heart.
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Tetralogy of Fallot (TF) is the most studied congenital anomaly of the heart and
has a half-century history of radical correction. But the study of patients in remote
periods after radical correction of pathology in a sufficiently large number of cases
observed complications such as residual effects of congenital and acquired



abnormalities of the heart, requiring re- adjustment. The number of patients is
increasing every year due to the increasing number of patients who underwent
correction of TF and longer intervals of observation. According to J. Monro et al [9 ]
the probability of life without re-operation in the later periods in 10 years is 91 %, 20
years after radical correction of TF - 89 %. The most common complication is a
residual stenosis of the output of the right ventricle (RV) and ventricular septal defect
recanalization, which is the cause of repeated interventions in 60-70% of cases after
radical correction of FT [3]. Lack valve pulmonary artery (PA) is an inevitable
consequence of transannulyarnoyi plastic and pulmonary valveectomy the correction of
FT, particularly in terms of long-term follow-up. The efficiency of the patient depends
on the severity of pulmonary regurgitation. This is due to the peculiarities of anatomy
flaws, most of which are hypoplastic right ventricular outflow tract , pulmonary
regurgitation as observed in about 80-90 % of patients [ 2]. Only 5-10 % of the original
tract has infundibular valve chamber with an intact aircraft. Valve insufficiency
progresses over time, increase the size of the right ventricle, there is a lack of tricuspid
valve. Expansion is accompanied by ventricular tricuspid insufficiency, atrial and
ventricular arrhythmias, leading to sudden death. Children and adolescents have the
worst prospects due to higher tensile young myocardium in the remote period. The only
way to improve the condition of the patient with pulmonary regurgitation and extend
their life - a prosthetic valve. Significant aortic regurgitation, which occurred after
radical correction of FT is quite rare term complications, morphological substrate which
Is expansion of the fibrous ring of the ascending aorta and iatrogenic damage to the
valve leaflets . The list of complications found after radical correction may continue
stenosis implanted conduit between RV and LA , aortic aneurysm , infectious
complications,andothers.

The purpose of this post - to give the existing experience and results of reoperation

in the later periods after radical correction of FT.

Material and methods
The study included 59 patients after radical correction of FT, 63 who underwent
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reoperation in the later periods of observation in the period from 1981 to 2013
Palliative interventions in a variety of systemic - pulmonary anastomoses to the radical
phase correction TF were performed 41 ( 69.4 %) patients. The age of patients at the
time of radical correction ranged from 8 months. to 40 years (mean 9,16 £+ 7,23 years).
The average age of patients at the time of reoperation - 15,6 + 8,02 years (from 9
months to 53 years). The interval between radical correction of FT and reoperation
averaged 8,54 + 6,3 years (from 1 month to 30 years). Two patients underwent
reoperatsiyi two : one - three times.
On admission to hospital the status of all patients corresponded I11-1V functional class
(NYHA). Signs of circulatory failure stage 2A were observed in 29 ( 49.1 %) patients ,
stage 2B - 18 (305 %), stage 3 in 12 ( 203 %)
The standard scheme for evaluation of patients included a general clinical examination
electrocardiography, chest radiography, ECHO, cavities of the heart catheterization and
angiography. Some patients, if necessary, refine the diagnosis, performed Holter
monitoring, computed tomography and magnetic resonance imaging

In 34 (57.6 %) patients had documented arrhythmias as frequent ventricular premature
beats (n = 15), paroxysmal supraventricular tachycardia and atrial flutter (n = 8),
permanent atrial fibrillation (n = 4), paroxysmal ventricular tachycardia (n = 4),
atrioventricular block I C. (n = 3).
X-ray of the heart and lungs consisted of chest radiography in 3 standard projections (
anteroposterior, left and right oblique projections) and performance X-ray . Slight
cardiomegaly (CTI within 50-55 % of the heart volume is 100 - 140 % of the age of
normal) occurred in 10 (16.9 %) patients. Moderate cardiomegaly ( CT1 within 56-60 %
volume of the heart is 140-180 % of the age norm ) - in 42 (71.1% ), significant
cardiomegaly (CTI more than 60% , the amount of heart ponad180 % of age standards)
- in 7 (11.8 %). Visually assessed pulmonary pattern and size of cavities of the heart.
Measured width of the roots of the lungs and degree arc blast flying . Determined by the
presence or absence of calcifications in patches and conduit , and if calcification was
assessed his degree.
Basically diagnosis of complications in patients after correction of TF , requiring further
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surgical intervention was carried out using ECHO . When Doppler in patients with
valve regurgitation grade pathology determined the prevalence of the jet and reverse
current flow area index was measured and indexed to normal size in the fibrous ring of
the heart valves

Based on these parameters in 10 ( 16.9%) patients with tricuspid valve insufficiency
was responsible - Il - 111 degree , and in 3 (5.0% ) patients - IV degree. Regurgitation on
flap LA Il - IV degree was observed in 6 (10.1 %) patients, 40 ( 67.8 %) patients also
took place, but did not exceed grade Il . The total aortic insufficiency was detected in 2
(3.4% ) patients, even in 3 (5.0%) in line 1l - 1l degree. In one patient revealed mitral
insufficiency v degree.
Particular attention echocardiography performed at the stage of examination of patients
was determined contractile capacity and volume indices of right and left ventricular
(LV ). In the group of patients with right-sided valvular pathology ejection fraction was
34-55 % of the pancreas (an average group of 46 + 6%), right ventricular end -diastolic
volume indexed to body surface area , ranged from 120 to 168 ml/m2 and average was
155 + 26 mI/m2 . EDV. Addicted to LV end- diastolic pressure averaged 1,55 + 0,33. In
four patients with stenosis of the conduit gradient between RV systolic pressure and the
aircraft was in the range 62 - 104 mm. Hg. century. , the ratio of systolic pressure in the
ventricles of the heart more than 1.0 . In patients with insufficiency of the aortic and
mitral valves EDV indexed to body surface area , equal to 144 ml/m2 and 152 ml/m2 ,
LV ejection fraction was 49 % and 55 %. Before you readjust all patients in order to
clarify the diagnosis and determine the output path morphologists RV catheterization
was performed cavities of the heart, angiography and CT with contrast . Residual
defects diagnosed during echocardiography, and in all cases were confirmed in the
performance of the left or right ventricle . Selective angiography was performed in
patients with aortic pathology. All patients with valve insufficiency aircraft during
angiocardiography noted aneurism expansion trunk aircraft. Aneurysm size aircraft
ranging within 5.5 - 9.5 cm in diameter , the average was 7,0 + 2,2 cm in the presence
of interventricular defect recanalization membrane RV pressure was 50-90 % of the
system (average 56 % + 16%).
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All patients are divided into the following groups according to the predominance of a
particular complication and its root causes. 1. Patients with residual defects (25 - 42.4 %
): the recanalization of ventricle septal defect (16), with residual obstruction of
pulmonary blood flow ( 5), stenosis of the conduit (4). 2. Patients with RV dysfunction
(23 -38.9 %): comorbidity of right (pulmonary regurgitation, failure LC, LA and RV
aneurysm , recanalization of ventricle septal defect) - 20 RV aneurysm of ventricle
septal defect (2), aneurysm LA (1) . 3. Patients with disabilities valve (5 - 8.5 %): TC of
pathology (3), MC ( 1) AC (1). 4. Other rare complication (6 - 10.1 %).
In Group | included 16 patients with advanced recanalization ventricle septal defect and
interventricular defects that were not closed in radical correction of defects , 5 Number
of acquired ventricle septal defect ( lead patches) that has developed as a result of
infective endocarditis, 5- pin Number of stenoses Department pancreas, valve LA ,
trunk and branches flying and 4 s with stenosis of bypass conduit implanted after
radical correction of FT

In the P group included 23 patients with RV dilatation and dysfunction that developed
as a result of long-existing pulmonary regurgitation. In 2 patients pulmonary
regurgitation and right ventricular aneurysm with ventricle septal defect were isolated ,
and 20 had concomitant complications. In the 15 patients in this group was
recanalization of ventricle septal defect

By the 11l group included 5 patients with acquired mitral and tricuspid valves ( in 2 )
and iatrogenic aortic injury (1) and tricuspid (2) valves with radical correction
disabilities.

IV group consisted of patients with rare complications that occurred in the late period
after radical correction of FT, namely aneurysm of the ascending aorta in 2 patients,
aorto- right ventricular fistula (2), subaortic stenosis ( 1), thrombosis of the right atrium
(1)

Repeated surgical interventions in 59 patients were removed 97 surgical complications.
During reoperation underwent correction of other complications 11 patients , two
complications - 10 patients , three complications - 18 four - 3. Type and method of
correction of reoperation in the later periods after radical correction FT in the table.



The most frequent complications that required open surgical correction were ventricle
septal defect ( 34 cases - 37.0 %), tricuspid valve insufficiency (13 - 13.4 %), right
ventricular aneurysm (19 - 19.5%) , residual obstruction of RV outflow Department (9 -
9.3%), valve insufficiency LA (6 - 6.1%), aneurysm LA (G - 5.1%).
All patients completed operations under artificial circulation and hypothermia.
Resternotomy responsible step of re-operation , the surgeon requires maximum care ,
accuracy, and compliance with certain preparations for the possible occurrence of
complications in this phase of the operation. When performing re-sternotomy
considered the fusion of the anterior surface of the heart and great vessels of the
posterior surface of the sternum. The presence or absence of a safe space between the
heart and the sternum was determined by the analysis of X-rays and CT scans .
Prerequisite performance resternotomy femoral vessels were preparing for the
possibility of emergency cannulation. Another prerequisite was the start of sternotomy

willingness lung machine prior to perfusion).

Results and discussion.

Intraoperative complications include damage to structures dominated by various kinds
of heart and cardiac arrhythmias . When complete transverse blockade in 3 (4.7 %)
cases needed stimalator implantation . When performing median sternotomy (63 cases),
damage to the structures of the heart bleeding occurred in 5 ( 7.9%) patients: in 3 cases
was damaged pancreas, in the 1st case - PP, and even in the 1st case - unnamed vein .
All of these patients was performed emergency cannulation femoral vessels connecting
lung machine and subsequent correction of defects. At the hospital stage 4 deaths (6.7%
) patients.
All discharged patients with echocardiography - evaluation revealed a positive trend
volumetric and functional parameters of RV and LV

Reintervention in the later periods after radical correction of TF require from 5 to 14 %
of patients [ 4]. The main problems of remote postoperative period is different cardiac
arrhythmias and residual gain and excitation. The most frequent complications that

6



require surgical intervention after radical correction of FT include residual obstruction
of RV outflow Department , ventricle septal defect, tricuspid valve insufficiency and
aircraft. A relatively rare but significant complications that have a significant impact on
the results of surgical treatment of patients with FT is the origin and progression of
aortic regurgitation, coronary ventricular fistulae and others. In addition to the variety
of complications that occur in later periods after radical correction of FT , there are a
variety of reasons for their occurrence. In other words, the same complications can be
caused by various factors. One of the most frequent complications requiring reoperation
in our study was the presence of interventricular defect. In 36 (45.6 %) patients were
found ventricle septal defect , and in 2 of these patients was detected in primary
correction of unclosed additional ventricle septal defect . Our data coincide with data T.
Danilov [ 1] V.P.Podzolkova , I.V.Koksheneva [4], which are also found in their
research that the residual ventricle septal defect after correcting defects is one of the
most frequent complications which require correction. The most common cause of
recanalization ventricle septal defect (31 cases) in our study were surgical error of
closure of the defect. In addition, in 5 patients the cause of fragmentation and patch
formation interventricular defect was infectious endokarditis

Residual obstruction of pulmonary blood flow in our study was found only in 9 (
15.2%) patients, and in 4 - due to conduit stenosis. Average age at the time of radical
correction of defects was 16,2 + 4,1 years. This problem was not the most common
cause reoperation . Studies B.Faidutti et al. [6 ] , residual obstruction of pulmonary
blood flow was the reason for reoperation in 65 % of patients, whose average age at the
time of radical correction of TF was 5,3 + 4,0 years. Contrary to the published P.
Presbitero et al. [10 ], which in the later periods after radical correction of defects found
moderate obstruction of pulmonary blood flow only in 1st with 40 ( 2.5%) patients who
were operated on in adulthood. Differences in data on the frequency of this
complication due to more moderate obstruction of RV outflow Division in patients who
survived to adulthood , and consistent with our data . According to C. Alexiou et al.
(2002 ), one of the risk factors residual obstruction of right ventricular outflow
Department is applying for removal infundibular stenosis transatrium access. The study
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of these authors reoperations on obstruction of RV outflow Division were performed 16
( 23.2%) patients who underwent radical correction using transatrium access, and only 3
(3.3%) patients after a ventriclotomy . In our study, these patients were not. However,
the use transatrium access, albeit indirectly, may be considered a risk factor for residual
obstruction of the right ventricular outflow Department. Among other causes of residual
stenosis of RV outflow tract secrete desire to preserve the pulmonary valve surgeon and
skip the transannular plastic, which apparently caused the residual obstruction of
pulmonary blood flow in 5 of our patients

Tricuspid failure is a frequent complication in patients in the late period . incidence of
moderate and severe tricuspid insufficiency, according to foreign authors, varies from
11-19 % [ 8,9]. In our study, the lack of TC was found in 13 (16.4%) patients.
Incompetence TC in 3 (23.1 %) patients in our study was due to iatrogenic injury while
performing valvular plasty of ventricle septal defect during radical correction. Improper
suturing , patch for fixing interventricular defect led to a rough strain septal and anterior
leaflets of the valve , and in some cases - to the separation section of the wings of the
fibrous ring and recanalization ventricle septal defect . In the 1st patient was due to
incompetence TC tension, shortening and fixation chords septal svorki one of the
seams, fixing patch on ventricle septal defect . One can only assume that more precise
surgical technique and precision when performing a radical correction of defects would
allow to avoid these complications. These patients were performed prosthetic valve.
The secondary character tricuspid regurgitation was confirmed in 10 (76.9%) patients in
our group. Incompetence of the LC in these patients was due to dilatation of its fibrous
ring at the unaltered wings and saved hordo-papillyar valve apparatus. The reasons for
the expansion of the fibrous ring TV in these patients were RV dilatation and severe
pulmonary regurgitation (in 3 cases) and hemodynamic RV overload , caused by
residual obstruction of pulmonary blood flow (in 4 cases). Even in 3 patients with
severe pulmonary regurgitation and right ventricular dilatation conclude secondary
character tricuspid failure can only conditionally, because in addition to dilatation of the
fibrous ring TV in these patients were morphological changes valvular iatrogenic
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Significant aortic regurgitation, which occurred after progressive or radical correction
of FT and requires correction, is quite rare complication remote postoperative period.
According to VP Podzolkova and 1V Koksheneva [4 ] the most common morphological
substrate of aortic regurgitation that developed in the later periods after correction of TF
IS iatrogenic damage AK and dilatation of the ascending aorta and root . In our patients
change AK were secondary and were iatrogenic in nature, as confirmed intraoperatively
. Surgical correction of aortic insufficiency was made by us in 2 - patients , and in one
case used a plastic valve, and the second - the prosthesis as a surgical treatment of
aneurysms of the ascending aorta by the method of Bentall-de Bono, followed by the
aortic valve and ascending aorta replaced vascular prosthesis containing a prosthetic
valve and orifice of the coronary arteries of transplanted vascular prosthesis.
Severe valve insufficiency LA in our study was the reason for the implementation of re-
operation - namely prosthesis biovalve in 6 ( 6.1% ) patients. The most common cause
of pulmonary regurgitation and progression is transannular expansion of the RV
outflow tract . According to M. Hazekamp et al. [7 ] in 80% of patients who required
correction of pulmonary regurgitation , with radical correction of defects was performed
transannulyarna plastic pin RV Division . F. Ruijter et al. [11 ] , evaluating
transannulyarnuyu correction TF showed in his study that severe pulmonary
regurgitation and right ventricular dilatation were observed mainly in patients operated
with this technique. In our group of patients 100 % of the mitral valve was performed
after flying transannular plastic pin RV Division confirming data from other
researchers. It is necessary to clarify that pulmonary regurgitation, in varying degrees ,
in the late period is expressed in the vast majority of patients who have undergone
plastic pin transannulyarnoy Department RV , LA valvulotomii valve and indications
for its correction based on the presence of signs of RV dysfunction However, correction
of TF in early childhood has its own characteristics , which mainly related to the need
for high frequency performance transannular plastic pin RV Division . Thus , the study
J.Caspi et al. [5 ] transannulyarna plastic in radical correction of TF was needed 65.8 %
of patients younger than 1 year. At the same time, according to P.Presbitero etal. [10],
the frequency of having to perform transannular plasticity in adult patients does not
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exceed 40 %. Transannulyarne Extension Department pin RV can be considered a kind
of lack of correction of defects as well as the application of this technique in almost all
patients complicated by the development of pulmonary regurgitation varying degrees of
severity. PREVENTIVE aneurismatic output expansion and development department
RV severe pulmonary regurgitation , according J.Caspi et al. [5 ] may be limited
ventriculotomy and relatively narrow application transannular patch. We believe that a
compromise is delay sensitive full correction of defects in the 1- 2 -year-old age to form
a moderate hypertrophy of the pancreas.
However, transannular plastic pin department pancreas is not the only cause of
progression and pulmonary regurgitation. Important role in the failure of the valve play
LA residual defects (residual stenosis of the branches of the aircraft, and features VSD
correcting defects ( incision in the pancreas, resection infundibular stenosis ), changes
in the pancreas caused by the defect ( marked hypertrophy of the pancreas, conduction
abnormalities ) , and others. All of these various factors were in our patients with
pulmonaryinsufficiency.

Conclusion.

Thus, the most frequent complications that required further surgical correction were
recanalization of wventricle septal defect (34 cases - 37.0 %), tricuspid valve
insufficiency (13 - 13.4 %), right ventricular aneurysm (19 - 19.5%), residual
obstruction RV outflow Division (9 - 9.3%), valve insufficiency LA (6 - 6.1%) and
aneurysm LA (5 - 5.1%). The need for correction tricuspid insufficiency in later periods
after radical correction of FT was due to iatrogenic damage to the valve apparatus
during radical correction, dilatation of the fibrous ring TK, which developed as a result
of volume overload and hemodynamic RV . Causes of severe pulmonary regurgitation
can be considered features of correcting defects ( transannular plastic pin RV Division
), residual defects, anatomical features of the defect and surgical errors committed by
radical correction of defects. To reduce complications ( aneurysm RV , lack TK, RV
dilation , arrhythmias ) associated with the failure of the valve aircraft that emerged in

the late period after correction of FT required implantation of a valve in the pulmonary
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position, which is one of the stages of complete correction of defects, aimed at

improving the quality of life.
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IOBTOPHBIE OIIEPAIIMM ITOCJIE PAJIMKAJIBHOM KOPPEKIITHA
TETPAIDBI ®AJIJIO
3unbkoBckuii M.@., ['opsiueB A.I'., JloBrans A.M., Aramantok M.IO.,
[Tungypun A.A.

B pobome npeocmaenen naw onvim u anaiuz pesyromamos 63 nosmopHvix
xupypauveckux onepayuii y 59 nayuenmos nocie paoukaibHol KOppeKyuu mempaovl
Danno 6 omoaneHHOM nepuode Habmooenus 3a nepuod c¢ 1981 no 2013 2o00uvl.
Hnmepesan mexcoy paouxkanbhol Koppekyuel u nosmopHol onepayueli cocmaguil om
1 mec. 0o 30 nem (8 cpeonem 8,54+6,3 200a). Bce bonvuvie pazoenenvl Ha pynnwvl 8
3aeucumocmu om npeobnadanusi mo20 UM UHO20 OCNONCHEHUS. U NPUUUHbL €20
so3HuKHOGenus: 1) ¢ pesudyarvuvimu nopokamu — 42,4%; 2) ¢ oucgynxyueti npasozo
arcenyoouxka — 38,9%; 3) ¢ namonocuen knananos — 8,5%j 4) ¢ opyeumu peoxumu
ocnodicenusamu — 10,1%. Haubonee uacmvimu OCIONCHEHUAMU, MPeEOYIOUUMU
NOBMOPHOU  XUpYpeU4ecKou  Koppekyuu, Obliu  pekauwanuzayus  oOegekma
medxncoHcenyooukosoi  nepecopooku (34 cwuas — 37,0%), nedocmamounocme
mpexcmeopuamozo kaanana (13 — 13,4%), anespuszma npaeozo sicenyoouxa (19 —
19,5%), ocmamounas obcmpykyus 6v1600H020 Oomoenra npasoeo xiceayoouxka (9 —
9,3%), neoocmamounocms kranana aecounou apmepuu (6 — 6,1%). I'ocnumanvhas

JemajibHocnlb  cocnaesua 6, 7%. Y ecex evinucannvix nayuennioe 6blAiejleHd
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NONOHCUMENbHASL OUHAMUKA 00bEeMHbIX U (YHKYUOHATbHBIX NOKA3amenel npasoeo u
J1€8020 HCeNYO0UK08 cepoyd.
Knrouesvie cnosa: mempaoa @anno, paoukaivbHas KOppeKyusi, nOGMoOpHble

onepayuu, OCJIO0HCHEHUA, OmoaieHHblU noczzeonepauuomtblﬁ nepuod.

MOBTOPHI OIIEPALII HICJISI PAIIUKAJIBHOI KOPEKIII TETPAIN
DAJLIIO
3ipKOBChKHN M.®D.1, ['opsiue A.T'.1, JloBrane A.M.?,

Atamanrok M.IO.L, TTimypin O.A.1

B pobomi npeocmasnenuit nawr 0ocsio i amaniz pezyrbmamie 63-x nosmopHux
Xipypeiunux onepayiu y 59-mu nayienmis nicisi paoukaivHoi kopekyii mempaou Danio
y 8iooanenomy nepiodi cnocmepedicents 3a nepioo 3 1981 no 2013 poku. Inmepsan
MIJIC PAOUKATBHOIO KOPEKYIEIO | NOBMOPHOI0 onepayiero ckaas 6io 1 mic. 0o 30 pokie (8
cepeonvomy 8,54+6,3 poky). Bci x6opi po30ineni Ha 2pynu 3a1exHCHO 6i0 NepesaricamHsl
mo2o abo IHUL020 YCKIAOHEHH Ma NPUYUHU 11020 BUHUKHEHHA: 1) 3 pe3udyanbHumu
sadamu —42,4%; 2) 3 oucghynxyicio npasozo winynouxa — 38,9%; 3) 3 sadamu krananis
- 8,5%; 4) 3 iHwumu piokichumu ycknaouennamu — 10,1%. Hatibinow wacmumu
VCKIAOHEHHAMU, SIKI nompedysaiu NOoBMOPHOL  XIpypeiuHoi  Kopekyii, Oyau:
pekananizayisi 0eekmy MinculyHoukoeoi nepezopooku — 34 eunaoku (37,0%),
Hedocmamuicms  mpucmynxkosoeo kianana — 13 (13,4%), awnespusma npasoco
wynouxa — 19 (19,5%), sanmuwxosa obcmpykyisi 6uioH020 800Ny NPABO2O ULYHOUKA
— 9 (9,3%), Heoocmamuicmo knanana nezenesoi apmepii — 6 (6,1%). I'ocnimanvna
aemanvHicmes ckaanra 6,71%. 'V ecix eunucanux nayicumis 6uséleHa NO3UMUBHA
OUHAMIKA 00'€MHUX | DYHKUIOHAIbHUX NOKA3HUKIE NPABO2O I JIIB020 UWLTYHOYUKIE Cepysi.

Knrwowuosi cnoea: mempaoa Danno, paouxaibrHa KopeKyis, nO8MopHi onepayii,

VCKIAOHEHHs1, 8I00aNeHUli NICIA0NepayiHull nepioo
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