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Univentricular Heart and Tricuspid

Prevalence and Anatomy

Complex lesions such as single ventricle and tricuspid atresia account for less than 2.5% of all congenital
heart disease but operated adult survivors are becoming increasingly common. The terms single ventricle
and common ventricle and univentricular heart have been used interchangeably to indicate a condition in
which one ventricular chamber receives both the tricuspid and mitral valves, hence the accurate designation
double inlet ventricle. Patients with single ventricle can be categorized based on two principal findings: the
morphology of the ventricle and the presence or absence of an outlet chamber giving rise to one or both
great arteries. In the majority of cases the single ventricular morphologically is of the left-ventricular type
with a univentricular heart of the right-ventricular type accounting for 10% to 25% of all cases. Least
commonly the ventricular morphology is indeterminate. Most commonly an outlet chamber is present and is
found in the anterosuperior position, either to the right (D-Loop or noninverted) or left (L-Loop or inverted). In
the majority of cases the ventriculoarterial connection is discordant with the aorta arising from the outflow
chamber. Obstruction of one of the great arteries is frequent.

Tricuspid atresia has been classified into eight basic categories. Patients with associated pulmonary atresia
(Types 1A and 2A) rarely survive infancy unless they have a persistent patent ductus arteriosus or have a
palliative surgical shunt. Patients with pulmonic stenosis (Type 1B, 2B, and 3A) account for 70% of all
patients with tricuspid atresia and constitute the most common anatomy associated with adult survival .

Outcome

Long-term follow-up of unoperated and palliated patients with univentricular heart has been studied. Of 83
unoperated patient, Type A single ventricle anatomy was observed in 81% and Type C in 19%. Fourteen
years after diagnosis, when most patients were in their late teens and late twenties, 50% of the patients with
Type A univentricular heart had died at an approximate annual death rate of 5%. Sixteen years after
diagnosis, only 30% of the patients with Type A anatomy were alive. Type C anatomy had a poorer
prognosis. Only 50% of these patients were alive four years after diagnosis. Long-term follow-up of 84
palliated patients with univentricular heart was also examined. Mean age at diagnosis was 10 years with a
mean follow-up of 5 years. Palliative procedures included systemic-to-pulmonary artery shunts alone in 43,
pulmonary artery banding in 15, and a combination of procedures in 26. At the end of the observed
follow-up period at a mean age of only 15 years, close to one third of patients had died. The outcome of
patients who have undergone the Fontan operation is described below.

Management

Patients with univentricular heart and tricuspid atresia require a detailed evaluation with noninvasive and
invasive imaging techniques. Two-dimensional echocardiography and Doppler interrogation as well as MRI
are used to determine ventricular- and atrioventricular-valve function, pulmonary-artery pressure and
resistance, and pulmonary anatomy. When biventricular repair is not feasible, patients may benefit from
further palliation with a Glenn shunt or may be eligible for the Fontan operation.

In both instances a direct anastomosis is performed between the systemic venous and pulmonary
circulations. The Glenn anastomosis diverts part of the systemic venous return to the lungs while the Fontan
procedure and its variants, divert the entire systemic venous circulation to the pulmonary vascular bed. Both
are done with the goal of improving oxygenation and loading conditions of the systemic ventricle. Partial
volume unloading of the single ventricle can be achieved with a bidirectional Glenn. Cavaopulmonary
shunts confer long-term benefit to ventricular function when compared to aorto-pulmonary shunts. Actuarial
survival with the Glenn shunt is 84% and 66% at 10 and 20 years respectively.



Fontan operation

Since its first application in patients with tricuspid atresia in 1972, the Fontan procedure has undergone
multiple modifications, resulting in improved surgical technique and expanded criteria for surgical candidacy.
In its most recent anatomic variants, direct anastomosis between the systemic venous and the pulmonary
circulations is achieved by bypassing the systemic-venous ventricle (modified Fontan) or both the systemic
venous atrium and ventricle (total cavopulmonary anastomosis) with or without a fenestration. In the
absence of a pulsatile subpulmonary chamber, pulmonary pressures must necessarily be low. In the
presence of a fenestration, the established communication between the Fontan conduit and the atrial cavity
allows “decompression” of the pulmonary pressures maximizing flow through the pulmonary vascular bed.
The goals of the Fontan operation are threefold: relief of cyanosis, maximal reduction of volume loading of
the systemic ventricle, and maintenance of appropriate cardiac output. For optimum results, a successful
Fontan operation requires: preserved ventricular function, minimal atrioventricular valve regurgitation,
unobstructed anastomosis between the systemic veins and the pulmonary arteries, as well as a low
pulmonary vascular resistance.

The Fontan operation can be successfully performed in selected adults with a low operative mortality and
favorable intermediate term results. The Mayo Clinic reported a large series of 121 patients over 18 years
that had the Fontan procedure. This included 34 patients with tricuspid atresia, 38 patients with double-inlet
left ventricle, and 49 patients with complex malformation, such as double-inlet right ventricle, associated
with asplenia and heterotaxy syndromes. The operative mortality in adults from 1988 to 1992 was 10%.
During the same time period, the operative mortality for children less than 17 years of age was not
significantly different at 7%, confirming that older age at the time of intervention is not an independent
marker of poor outcome. When patients of all ages are considered together, examining a cohort of subjects
operated before 1985, 5- to 10-year survival varies from 60% to 70%. Late deaths are due to reoperation,
arrhythmia, ventricular failure, and protein-losing enteropathy.

At 5-10 year follow-up, 80% or more of Fontan survivors are in New York Heart Association Functional
Class 1 or 2. Successful pregnancy has been reported in a small number of patients following the Fontan
operation. Despite the fact that most patients report good subjective aerobic functional capacity, not
surprisingly this is in contrast to objective measures of exercise tolerance. The heart-rate response to
exercise is blunted, and ventricular-ejection fraction increases little in response exercise. Other parameters
of abnormal cardiopulmonary response include lower maximum workload, lower aerobic threshold, a
decreased maximum oxygen uptake and a restrictive pattern in lung function when compared to normal.
In addition, decreased ventilatory threshold, increased physiologic dead space, and ventilation perfusion
mismatch have been reported.

The incidence of atrial arrhythmia varies between 20% to 40% of patients ten years after the Fontan
operation. The occurrence of new atrial arrhythmias should motivate a search for hemodynamic
complications such as, worsening of atrio-ventricular valvular function or obstruction of the Fontan
anatomosis with or without thrombus. Important predictors of supraventricular tachyarrhythmias after
surgery are related more to be abnormalities of the atrio-ventricular valve and age at operation rather than
to the anatomic variant of the Fontan procedure. Atrial flutter and fibrillation are poorly tolerated and should
be treated aggressively with overdrive pacing or DC cardioversion combined with appropriate
antiarrhythmic medication. When atrial arrhythmia are refractory to medical therapy, Fontan revision with
with cryoablation may be considered. Long-term anticoagulation with coumadin should be instituted. There
are a significant number of adult patients who develop late sinus bradycardia. For symptomatic bradycardia,
permanent atrial pacing is required. As many as 10% of long-term survivors may require permanent pacing
for sinus-node dysfunction or atrioventricular block .

Protein-losing enteropathy is a serious complication of the Fontan procedure occurring in 4-10% of Fontan
patients during early or late follow-up. In conditions predisposing to systemic venous congestion, it is
postulated that chronic elevation in superior vena cava pressures may lead to impaired lymphatic drainage
with enteric protein loss and secondary hypoproteinemia. Clinical findings include peripheral edema,
ascites, pleural effusions and elevated right atrial pressures. When other causes of hypoproteinemia have
been excluded, the diagnosis is made by quantifying gastrointestinal protein loss using alphas-antitrypsin
clearance or °'chromium-labeled albumin. Medical therapy includes the use of diuretics, after-load
reduction, and protein infusions. Surgical or interventional therapy uses a wide variety of procedures
aimed at optimizing Fontan hemodynamics. Conversion of the Fontan to a bi-directional Glenn shunt, or
heart transplantation may be necessary. Overall prognosis is poor with an approximate 50% survival at 5
years.

The prevention and management of thromboembolic complications of the Fontan procedure remain
controversial. The prevalence of intra-cardiac thrombosis is as high as 30% when trans-esophageal
echocardiography is used for diagnosis. Patients may or may not be symptomatic and and the risk of
thromboemboembolism does not appear to be clearly modied by the type of Fontan anastomosis. At the



current time anticoagulation with coumadin is recommended in the presence of arrhythmias, in patients with
a Fontan fenestration and when evidence of stasis is seen on echocardiographic examination.

The Fontan operation and its evolution illustrate some fascinating surgical concepts that have challenged
our understanding of the subpulmonary circulation. Because palliated survival with single-ventricle
physiology is possible, performing the Fontan operation in adult life may be appropriate and should be
considered in individual cases. The Fontan operation can be performed in properly selected adults with
acceptable operative mortality and encouraging results. The question as to whether the Fontan operation
should be performed on an adult is more controversial. The rationale for doing so is two-fold: prevention of
progressive ventricular deterioration and the alleviation of cyanosis. On the other hand, what more do we
achieve with a Fontan in an adult? Is quality of life improved? Which complications are easier to live with?
The answers to these questions are still controversial but when appropriate, they should always be asked
with respect to the individual patient. The final decision should be made in centers of expertise where
experience, knowledge, and skill will maximize the clinical outcome.

References
Fontan Operation

1. Balling G, Vogt M, Kaemmerer H, Eicken A, Meisner H, Hess J. Intracardiac thrombus formation
after the Fontan operation. J Thorac Cardiovasc Surg 2000; 119:745-52.

2. delLaval M, P K, Gewillig M, Bull C, McGoon D. Total cavopulmonay connection: A logical
alternative to atriopullmonary connection for complex Fontan operations. J Thorac Cardiovasc
Surg 1988; 96:682-695.

3. Driscoll DJ, Offord KP, Feldt RH, Schaff HV, Francisco PJ, Danielson GK. Five to fifteen year
follow-up after Fontan operation. Circulation 1992; 85:469-496.

4. Feldt RH, Driscoll DJ, Offord KP, et al. Protein-losing enteropathy after the Fontan operation. J
Thorac Cardiovasc Surg 1996; 112:672-80.

5. Fontan F, Kirklin JW, Fernandez G, et al. Outcome after a "perfect" Fontan operation. Circulation
1990; 81:1520-36.

6. Fredriksen PM, Therrien J, Veldtman G, et al. Lung function and aerobic capacity in adult
patients following modified Fontan procedure. Heart 2001; 85:295-9.

7. Gatzoulis MA, Munk MD, Williams WG, Webb GD. Definitive palliation with cavopulmonary or
aortopulmonary shunts for adults with single ventricle physiology. Heart 2000; 83:51-7.

8. Girod DA, Fontan F, Deville C, Ottenkamp J, Choussat A. Long-term results after the Fontan
operation for tricuspid atresia. Circulation 1987; 75:605-10.

9. Humes RA, Mair DD, Porter CB, Puga FJ, Schaff HV, Danielson GK. Results of the modified
Fontan operation in adults. American Journal of Cardiology 1988; 61:602-60

10. Kirklin JK, Blackstone EH, Kirklin JW, Pacifico AD, Bargeron LM. The Fontan Operation:
ventricular hypertrophy; age; and date of operation as risk factors. The Journal of Thoracic and
Cardiovascular Surgery 1986; 92:1049-1064.

11. Lee C, Hartzell V, Danielson G, Puga F, Driscoll D. Comparison of atriopulmonary versus
atriventricula connections for modified Fontan/Kreutzer repair of tricuspid valve atresia. J Thorac
Cardiovasc Surg 1986; 92:1038-1048.

12. Mertens L, Hagler DJ, Sauer U, Somerville J, Gewillig M. Protein-losing enteropathy after the
Fontan operation: an international multicenter study. PLE study group. J Thorac Cardiovasc
Surg 1998; 115:1063-73.

13. Monagle P, Andrew M. Coagulation abnormalities after Fontan procedures. J Thorac Cardiovasc
Surg 1998; 115:732-3.

14. Monagle P, Cochrane A, McCrindle B, Benson L, Williams W, Andrew M. Thromboembolic
complications after fontan procedures--the role of prophylactic anticoagulation. J Thorac
Cardiovasc Surg 1998; 115:493-8.

15. Therrien J, Warnes C, Daliento L, et al. Canadian Cardiovascular Society Consensus
Conference 2001 update: recommendations for the management of adults with congenital heart
disease part Ill. Can J Cardiol 2001; 17:1135-58.

16. Warnes CA, Somerville J. Tricuspid atresia with transposition of the great arteries in adolescents
and adults: current state and late complications. Br Heart J 1987; 57:543-7.

17. Warnes CA. Tricuspid atresia and univentricular heart after the Fontan procedure. Cardiology
Clinics 1993; 11:665-673.



2) Impact of Systemic Ventricular Morphology on Long-term Cardiac Status in Fontan Patients
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Impaired hemodynamics, including ventricular performance and reduced exercise capacity as
well as abnormalities of neurohumoral activity characterize patients after Fontan operation.
However, long-term serial change in these variables remains unclear and systemic ventricular
morphology, right and left ventricular type morphology (RV and LV, respectively) has a
significant impact on their short-term mortality and exercise capacity. Based on these
backgrounds, we studied the long-term serial change in hemodynamics, including
ventriculoarterial coupling, aerobic exercise capacity in 60 Fontan patients (RV type = 30). RV
type Fontan patients showed lower ventricular contractility up to 10 years after the operation
although there were no differences in serial changes in ventricular volume, central venous or
end-diastolic ventricular pressures. Peak oxygen uptake was also lower in the RV than in the
LV Fontan patients up to 15 years after the operation. Plasma levels of natriuretic peptides
correlated with hemodymanics, cardiac performance and exercise capacity in the RV Fontan
groups, while there were no correlations in the LV Fontan patients. Administration of beta
blocker improved ventriculoarterial coupling in Fontan patients with failing systemic ventricular
function. These data suggest that 1) systemic ventricular morphology surely has some impact
on the long-term cardiac performance, hemodymamics, including ventriculoarterial coupling
property and exercise ability. In these respects, morphological RV type ventricle has some
disadvantage for the postoperative clinical status. 2) Measuring natriuetic peptides activity may
be useful to evaluate postoperative cardiac and functional status in Fontan patients with RV
type systemic ventricle. 3) Beta blocker is one of choices to cope with failing systemic

ventricular function in Fontan patients.
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4) Surgeon's approach to corrected transposition of the great arteries
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In surgical treatment of corrected transposition of the great arteries (c-TGA) and associated
malformations, conventional biventricular repair which utilizes the morphological right ventricle as
systemic ventricle, can cause a significant problem after the operation such as tricuspid regurgitation or
decreased right ventricular function [1-4]. We have been advocated in anatomical repair using the
double switch operation (DSO) as a principal choice for this patient group since 1987[5]. Arterial switch
procedure combined with atrial switch is indicated in patients with a normal pulmonary valve whose left
ventricular pressure has been maintained at systemic level in presence of a large ventricular septal
defect (VSD) or of a previously placed pulmonary artery banding. Rastelli-type ventriculo- arterial switch
combined with atrial switch is employed in patients with pulmonary valve stenosis or atresia associated
with a large VSD. As a consequence of these alternative procedures, the systemic circulation is
supported by the morphological left ventricle with the mitral valve. The tricuspid valve, which is placed at
the low-pressure pulmonary circulation, functions reasonably even with some morphological
abnormalities. By this approach, improved long-term outcome is expected in surgical treatment of
patients with c-TGA [6-10]. However, we also need to seek for better functional status in patients who
were not indicated for the DSO or in patients who already underwent conventional biventricular repair.

Conventional Biventricular Repair

Before we adopted DSO, between 1978 and 1986, 24 patients with c-TGA underwent conventional
biventricular repair, and in the era of DSO between 1987 and 2004, 17 out of 62 patients underwent
conventional biventricular repair. Currently our indication for the conventional biventricular repair is
namely an exclusion from the DSO such as advanced age (in adulthood) with low LV pressure, small LV,
significant MR, or VSD being unsuitable for rerouting. The age at operation averaged 16.9 + 18.7 years
(1m-65y).

Follow-up ranged from 5.0 to 26.5 years. Early mortality was 10%(n=4). Late mortality occurred in 5.
Acruarial survival at 5 and 10 years equals 82.5% and 77.2%. Seven patients required conduit
replacement and 3 patients required re-TVR. Freedom from reoperation was 83.1% at 5 years and
76.8% at 10 years. Systemic ventricular ejection fraction was 47.2 + 13.0% at 1year.

In 15 patients who underwent LV-PA conduit with VSD closure, 5 patients with LVP/RVP>0.6 were free
from TR, however 6 out of 7 patients with LV/RVP <0.6 developed TR. Three patients required eventual
TVR. Conduit replacement was required in 7 patients. And after the redo, one patient who showed
significant decrease of LVP/RVP from 0.94 to 0.36 developed moderate TR. With these results, it would
be recommended that LVP be maintained higher than 60% of the systemic RVP so as to avoid dilatation
of the RV cavity and significant TR at the time of conventional biventricular repair [11].

Double Switch Operation

From September 1987 to September 2004, 62 patients with atrio- ventricular discordance and two
balanced ventricles, including 6 with c-TGA like heterotaxy, were referred to us. Patients with a
hypoplastic ventricle or straddling atrioventricular valve were excluded. Fifty three patients had
pulmonary valve stenosis or atresia and 12 had a normal pulmonary valve. Among them, 45 patients
underwent the DSO. Their ages ranged from 6 months to 21 years. Associated malformations included
pulmonary atresia in 27, pulmonary stenosis in 11, and Ebstein's malformation in 5. An atrial switch plus
an arterial switch procedure was performed in 7, and an atrial switch plus a Rastelli-type
ventriculo-arterial switch procedure in 38.

Follow-up ranged from 2 months to 18 years. Early mortality was 8.9% (n=4). In the latter half of the
series (n=23, since 1994), there was no early death. Late mortality occurred in 6 patients. Actuarial
survival at 5 and 10 years was 83.6% and 77.6%, respectively. Six patients required conduit
replacement and two required revision of an intra-atrial baffle for pulmonary venous channel obstruction
and infection, respectively. Freedom from reoperation was 95.3% at 5 years and 76.2% at 10 years.
Freedom from arrhythmia was 88.8% at 5 years and 78.4% at 10 years. The systemic ventricular
ejection fraction was 56.8 + 10.3% at 1 year (n=39), 55.5 + 10.5% at 5 years (n=17), and 53.9 + 9.8% at
10 years (n=12). All the survivors except for 1 with PLE were in NYHA functional class | at the most



recent follow-up. Medications except for anti-platelet agent were not required in 76.2% at 5 years and
83.3% at 10 years.

Summary

At the time of conventional biventricular repair, ‘entire’ decompression of the morphologically left
ventricle for pulmonary circulation can cause tricuspid insufficiency. Therefore, leaving some degree of
pressure gradient at the pulmonary channel would be recommended so as to maintain appropriate LV
pressure.

The surgical results of the DSO have been improving. The majority of survivors is doing well with respect
to NYHA functional class, and is free from medications. We believe that the DSO is able to minimize
deleterious complications associated with atrio-ventricular discordance.
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Evaluation of right ventricular function in patients with congenital heart disease is an essential
component of clinical management. The complex geometry of the right ventricle makes this a
challenging task and necessitates the use of alternative methods from those used to assess left
ventricular function. When the right ventricle is functioning as the systemic pumping chamber, it retains
the anatomic features of a subpulmonary right ventricle, but faces the additional complications of
hypertrophy and geometric shape change which occur when the ventricle is exposed to higher systolic
pressures. Because of the well documented occurrence of progressive right ventricular failure in adults
with systemic right ventricles, the assessment of right ventricular function is critical to assessment and
management of these patient groups.

Echocardiography is the mainstay of clinical evaluation of right ventricular function. However,
due to its geometric complexity, methods that traditionally have been used to assess left ventricular
function, such as ejection fraction and fractional shortening, are of limited value for assessment of right
ventricular function. In addition, the right ventricular endocardium is difficult to visualize and the anterior
position of the right ventricle produces limited acoustic access.

Subjective estimation of RV ejection fraction (EF) by two dimensional echocardiography correlates with
calculated EF by Simpson’s rule, but there is significant interobserver variability (15 £ 13%). Such visual
estimates of right ventricular function correlate only weakly with other echocardiographic methods such
as tissue Doppler imaging, tricuspid valve excursion, and myocardial performance index. Thus, despite
its common use, the “eyeball” EF has limited credibility as a reproducible estimate of true right
ventricular contractility.

Doppler methods have an advantage in that they do not depend upon accurate anatomic measurements
and do not require any assumptions regarding geometric shape. The myocardial performance index,
which is the ratio of isovolumic time intervals to ventricular ejection time, provides an assessment of
global ventricular function. The myocardial performance index appears to be relatively load
independent and has been used to evaluate a variety of patients with congenital heart disease.

Longitudinal tricuspid annular velocity measured by tissue Doppler imaging is another promising
method for evaluation of right ventricular function. Tricuspid annular isovolumic acceleration (IVA)
has also been introduced as a new measure of right ventricular performance using tissue Doppler
imaging. Vogel et al. used tricuspid annulus isovolumic acceleration to assess the systemic right
ventricle in patients who had undergone atrial switch procedure for transposition of the great arteries.
Tricuspid IVA closely mimicked changes in right ventricular contractile function as demonstrated by
end systolic elastance. IVA was shown to be a load independent measure of RV function with
good correlation to invasive pressure manometry.

Strain is defined as the degree of deformation of the myocardium, and strain-rate is the time derivative
of this deformation. Doppler tissue imaging are used to measure strain and strain-rate using differential
velocities between two points in the myocardium. Strain and strain-rate are less dependent on
loading conditions and may be preferred over other tissue Doppler imaging modalities. Although
there are several reports assessing strain and strain-rate in the right ventricle, the majority of these
studies were not performed in patients with systemic right ventricles. However, these methods should be
applicable to the right ventricle as long as appropriate sample locations are chosen.

None of these emerging echo and Doppler methods have gained wide-spread clinical use, possibly
because of the technical difficulties in producing clean signals as well as the variability in



instrumentation.

Magnetic Resonance Imaging (MRI) is increasingly used as a standard tool in the evaluation of the adult
patient with a systemic right ventricle. MRI is the most precise method for volumetric assessment of the
right ventricle. With careful attention to detail, diastolic and systolic volumes can be used to calculate
ejection fraction. In addition, MRI flow studies are used to estimate forward flow through semilunar
valves and atrioventricular valves, allowing calculation of regurgitant fractions and outputs. However, EF
and other load-dependent indices reveal little about the true contractility of the right ventricle,
and change in right ventricular ejection fraction is an insensitive marker for deterioration of the
right ventricular contractility. Both MRI and nuclear techniques are used to assess the effects of
exercise on right ventricular ejection fraction. Large scale validation of these techniques has not been
performed.

Management of the Systemic Right Ventricle

Most practitioners do not recommend routine medical therapy for individuals who are asymptomatic and
whose right ventricular systolic function appears to be normal or mildly impaired. There is no literature
suggesting a role for preventive therapy, however, one wonders whether reduction in myocardial
ischemia might preserve right ventricular function.

The development of tricuspid regurgitation or a demonstrable decrease in right ventricular systolic
function is the usual impetus for medical management of right ventricular dysfunction. Most commonly,
practitioners use afterload reduction in the form of ACE inhibitors or angiotensin receptor blockers
(ARB’s). There is no evidence that these therapies are beneficial, and several reports have failed to
demonstrate any beneficial effect of ARB administration in this patient population.

For patients with congenitally corrected transposition of the great arteries, the appearance of
early, progressive tricuspid regurgitation is an indication for tricuspid valve replacement. This is
true for this specific group because of the high incidence of intrinsic abnormalities of the tricuspid valve.
For patients with d-transposition following atrial repair, the onset of tricuspid regurgitation is generally a
harbinger of progressive right ventricular dysfunction and tricuspid valve replacement alone is unlikely to
produce beneficial results.

Janousek and coworkers reported to use of resynchronization pacing in eight patients with systemic right
ventricular failure and electromechanical dissynchrony due to right bundle branch block or an existing
left ventricular pacemaker. Cardiac resynchronization resulted in reduction of the QRS duration with an
increase in right ventricular filling and ejection fraction of nearly 10 percentage points.
Resynchronization through pacemaker placement should be considered in all patients with
systemic right ventricular dysfunction, especially when there is apparent dissynchrony.

In patients with deteriorating right ventricular function or increasing tricuspid regurgitation, some
investigators have proposed pulmonary artery banding. Banding produces an abrupt increase in left
ventricular pressure with an immediate shift of the ventricular septal position toward the right ventricle.
Pulmonary artery banding is employed as a palliative treatment or to “prepare” the left ventricle for
eventual incorporation into the systemic circulation via a late arterial switch procedure. The results of this
procedure in adults are moderately successful at best and will be the subject of a separate lecture.

For individuals with advanced right ventricular failure, especially if accompanied by arrhythmias,
cardiac transplantation may be the only alternative.

In summary, management options for the failing systemic right ventricle include afterload reduction
therapy, resynchronization pacing, tricuspid valve replacement, pulmonary artery banding, late arterial
switch, and cardiac transplantation. The heterogeneity of the patient population and the variable clinical
course within this patient group make it difficult to generate precise treatment recommendations for the
group as a whole. In addition, the difficulties of assessing accurately right ventricular function, make
tracking outcomes of these interventions difficult.
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The prevalence at birth of congenital heart disease (CHD) has been reported to be between 4 and
10 per 1,000 live births. Advances in pediatric cardiology and cardiac surgery have resulted in
an increasing number of adults with CHD followed in tertiary care centers. This data has been
important in generating interest in adult CHD as a new sub-specialty of cardiology. Although
estimates of the prevalence of CHD in adults have been generated little empirical data are
available on the epidemiology of CHD in the general adult population. Population-based
information on the epidemiology of CHD between 1985 and 2000 will be presented. Population
based data on morbidity and mortality will be presented.

Adults with CHD may have residual hemodynamic abnormalities, persistent or new arrhythmias,
thromboembolic complications, neurological impairment, and other health care problems. These issues
require life-long follow-up, and for some patients, repeated medical or surgical interventions. The use of
healthcare resources among selected patients will be described.

Recommendations as to the organization of health care for adults with congenital heart disease will be
reviewed.
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Introduction

The patients with congenital heart disease should be cared continuously through life.

The advancements of cardiac surgery over the last decades led to larger numbers of patients with
operated congenital heart diseases surviving into adulthood. In Korea it is estimated that over 100,000
adults have operated congenital heart diseases. Over 5 percent of them will need yearly hospital
admissions. In all fields of medicine, physicians have been able to use less invasive procedures to
minimize pain, costs, and complications of many surgeries. Interventional procedures are additional
tools used to treat these patients with various sequelae or residua. In addition, as a result of recent
technological advances, more types of congenital heart disease are amenable to treatment in the
cardiac catheter laboratory than ever before. In the future, it is likely that many other historically surgical
procedures will be replaced by catheter based procedures.

Adult patients with congenital heart disease provide a wide variety of challenges for the interventional
cardiologist. Procedures can broadly be divided into dilatation or closure.

In the following, several interventional procedures in the adults with congenital heart disease will be
reviewed, especially focusing on Amplatzer device closure for secundum atrial septal defect and patent
ductus arteriosus, which has been allowed to use recently in Japan. And also, percutaneous pulmonary
valve replacement which is one of the most exciting recent development in the field of interventional
cardiology will be reviewed.

Defect closure

1. Atrial septal defect

Atrial septal defect(ASD) is the second most common congenital heart defect in adult following bicuspid
aortic valve. In asymptomatic patients, most physicians recommend closure for a defect with
pulmonary-to-systemic flow ratio of 1.5:1.0 or greater. However, in view of the almost nonexistent
surgical mortality in patients with an uncomplicated defect, the potential cardiomyopathic effect of a
chronic volume overload, the potential risk of paradoxical embolization, and the possibility of a late
increase in shunt size owing to the onset of left ventricular disease, even smaller defects may warrant
closure.

Since King and Mill invented the first device for closing ASD in 1976, several devices has been
introduced for it. However, each device has disadvantages as well as advantages, and many devices
are no longer used now. Only the Amplatzer Septal Occluder(ASO) has been widely used due to its
combined advantages of being a double disc with a self-centering mechanism. It is the first device to
receive approval for clinical use in patients with atrial septal defects from the United States Food and
Drug Administration.

The ASO device(AGA Medical Corp., Golden Valley, MN) is constructed from a 0.004-0.075 inch Nitinol
wire mesh that is tightly woven into two flat discs. There is a 4-mm connecting waist between the two
discs. There are three Dacron polyester patches sewn securely with polyester thread into each disc and
the connecting waist to increase the thrombogenicity of the device. The device size is determined by the
diameter of its waist and is available in sizes ranging from 4-40mm.

ASO can be used in any patient with an ostium secundum ASD with an adequate rim(>5mm), but the
presence of an anterior rim is not essential. The procedure is usually done under general anesthesia, if
transesophageal echocardiography is planned. However, only minimal sedation is needed under
intracardiac echocardiography guidance using the AcuNav catheter(Acuson Corporation, Mountain View,
CA).

The device size chosen is usually the same size or +2mm of the balloon stretched diameter which is
measured by the static balloon(AGA Medical Corporation, Golden Valley, MN) or the pulling balloon
technique. Once both atrial discs are deployed properly and confirmed by echocardiography, the



operator can perform the Minnesota Wiggle(the cable is pushed gently forward and pulled backward) to
verify proper device position and stability of device. If device position is not clear after these maneuvers,
the device can be recaptured entirely or partly and repositioned following similar steps.

Complications with the use of ASO are rare, and most of them occur in the immediate period
postimplantation. Arrhythmia such as atrial flutter or supraventricular tachycardia can be encountered,
but most of them are transient. The other major complication is device embolization which is retrieved by
surgery or transcatheter technique. Transient ischemic attack or transient migraine can also be observed.
In the US pivotal study that resulted in device approval by the United States FDA, patients who
underwent surgical closure had a 24% incidence of minor and major complications compared to an
incidence of 7.2% for patients who underwent device closure. Although both groups had a similarly high
incidence of complete closure (98%) and complication rate, duration of the hospital stay was significantly
shorter in the ASO group.

2. Patent ductus arteriosus

The patent ductus arteriosus(PDA) may become markedly dilated and aneurysmal, and degenerative
changes within its wall occur in old patients, but rarely a PDA may dissect or rupture. Secondary
endothelial changes in the aorta or pulmonary arteries adjacent to the PDA occur in older patients and
may serve as sites for infective endocarditis.

The risk for PDA ligation should approach zero and even for older adults is very low. However, the short,
wide PDA presents a somewhat higher intraoperative risk, as does the dilated, aneurysmal, calcific, or
friable PDA in older adults. The ligation and division of these PDAs should be performed with cardiac
pump on standby.

Since Porstmann tried first transcatheter closure of PDA in 1967, many devices have been introduced
to close PDA percutaneously. However, an incidence of residual leakage was relatively high(3-38%),
and they were technically challenging for large PDAs. Recently, Amplatzer Duct Occluder(ADO) has
shown excellent results for closing any sized or any shaped ductus.

The ADO (AGA Medical Corporation, Golden Valley, MN) is a self-expandable, mushroom-shaped
device made from a 0.004 inch thick nitinol wire mesh (a thin retention disk, 4mm larger in size than the
diameter of the device ensures secure positioning in the mouth of the PDA). The polyester fibers sewn
securely into the device enhances thrombosis. All devices are cone-shaped and 7mm in length. Six F
sheath is used for delivering 5-4 or 6-4 ADO, and 7F for 8-6, 10-8 or 12-10 ADO. 14-12 or 16-14 ADO
are not approved by the US FDA, and they can be delivered using 8F sheath. The proper size of ADO is
usually 1-2mm larger than the narrowest diameter of the PDA. After implanting the ADO in the PDA,
angiogram is taken to confirm the position of device and residual leakage. The most distinguishing
advantage of this device compared to any other devices or surgery is that the dilated, aneurysmal,
calcific, or friable PDA in older adults can be closed easily with the ADO.

Dilatation

1. Percutaneous pulmonary valve replacement

Many patients with tetralogy of Fallot and pulmonary atresia, the Ross procedure for aortic stenosis,
truncus arteriosus, and the Rastelli procedure for transposition of the great arteries or double outlet right
ventricle have required surgical placement of valved conduits from right ventricle to the pulmonary artery.
With time, these conduits become progressively stenotic and insufficient, and surgical replacement of
the pulmonary valve has been needed in these cases. Percutaneous pulmonary valve replacement in
both animals and humans has become a reality in the past several years. A percutaneous stent-based
expandable pulmonary valve, designed by Dr. Bonhoeffer, and produced by Numed Corp. (Hopkinton,
NY), uses a gluteraldehyde-treated bovine venous jugular valve sewn into a balloon-expandable stent.
This valve has been placed in a series of 80 patients with no mortality. This procedure is limited by
conduit size (22mm) and compliance, patient size (24 Kg), and the uncertainty of long-term valve
efficacy.
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For patients born with either transposition of the great arteries (d-TGA) or congenitally corrected
transposition of the great arteries (cc-TGA) the right ventricle and tricuspid valve function within the
systemic circulation. Multiple studies have shown a progressive increase in the incidence of right
ventricular dysfunction and tricuspid regurgitation in the adult population with these forms of congenital
heart disease. Among the treatment options for the patient with a failing systemic right ventricle are
pulmonary artery banding and late arterial switch.

For children with cc-TGA, the concept of reintegrating the left ventricle into the systemic circulation is
gaining wide acceptance. Multiple studies demonstrate that the Senning-Switch and Senning-Rastelli
operations can be performed with low morbidity and mortality and excellent midterm results. In fact,
some would argue that, for an infant with cc-TGA, so called “double switch” is now the standard surgical
approach.

For the adult with a systemic right ventricle, such an aggressive surgical approach has received less
attention and there are fewer reported cases. For patients with pre-existing left ventricular hypertension,
either due to pulmonary venous obstruction or left ventricular outflow tract obstruction, it may be possible
to perform a late arterial switch procedure in one stage. However, for the majority of adults with either
form of transposition, the left ventricle must be “prepared” by banding the pulmonary artery.

Pulmonary artery banding is performed through a median sternotomy without cardiopulmonary bypass.
Transesophageal echocardiography (TEE) and intraventricular pressure monitoring are used to evaluate
the acute effects of the pulmonary artery band. The band is applied and tightened gradually until the
systemic blood pressure falls and central venous pressure rises, then the band is slightly loosened. TEE
is used to monitor left ventricular size and function, as well as mitral regurgitation. Any apparent
decrease in left ventricular contractility or increase in ventricular diastolic pressure are indications to
loosen the band. The resulting left ventricular pressure is quite variable from one patient to the next.
Most patients require retightening of the pulmonary artery band after some time interval in order to
further increase left ventricular pressure and mass.

Several authors have noted the beneficial effects of pulmonary artery banding alone. By raising left
ventricular pressure, the ventricular septum shifts towards the right ventricle, thereby “splinting” the right
ventricle. In addition, the shift in septal position and the change in right ventricular geometry can
reapproximate the right ventricular tricuspid papillary muscles and reduce the amount of central tricuspid
regurgitation. This is especially true in d-TGA. At both the Cleveland Clinic and Stanford, pulmonary
artery banding alone has been used as a palliative intervention for a selected group of patients.

For patients who tolerate pulmonary artery banding, a late arterial switch procedure can be considered.
The criteria for late arterial switch include adequate left ventricular systolic pressure and appropriate
increase in left ventricular mass. For patients with d-TGA, in addition to the arterial switch, the intra-atrial
baffle is removed with reseptation of the atrium so that pulmonary venous blood once again drains to the
left ventricle and systemic venous blood to the right ventricle. For patients with cc-TGA, the arterial
switch is performed as usual (although the coronary artery anatomy is distinctly different than for d-TGA)
and an atrial baffle (Senning) is constructed so that systemic venous blood is routed to the left-sided
right ventricle, and pulmonary venous blood is directed towards the right-sided left ventricle. In some
cases, a bidirectional Glenn procedure is also performed.

Late pulmonary artery banding and arterial switch in adult patients is distinctly more difficult and carries a
higher morbidity and mortality risk than in children. Possible explanations for this include preexisting
myocardial damage, inadequate left ventricular hypertrophic response to banding, abnormal coronary



artery patterns, and other confounding comorbidities in this heterogeneous population.

For patients in whom late pulmonary artery banding or arterial switch is not possible, cardiac
transplantation may be the only option for treatment of right ventricular failure. In other cases, failed
pulmonary artery banding or late arterial switch may also lead to cardiac transplantation.

Pulmonary artery banding and late arterial switch in the adult population is philosophically attractive.
Placing the left ventricle in the systemic circulation is desirable if the left ventricle can assume the
appropriate workload and role. However, the studies performed to date leave open the question of mid-
and late-term outcomes in this patient population following this innovative and aggressive surgical
pathway. It seems likely that few centers will adopt this approach, but that those experienced in this
approach may serve an important role in providing innovative and aggressive surgical care for the group
of adults with systemic right ventricles.
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Successful radiofrequency catheter ablation in refractory atrial flutter developed 15years after
Mustard's operation -a case report-

HREMNENAPZREREEFREMEMEERENDRHEY BEFAHARSE?
R ) =w s ¥
BAEFD, M 8BV EAKRKEAY, BEE[?, FER=?, tHE=R"., REAEZ?Y

KM EEAEICX T 5 Mustard, Senning ZENNERNMITEREMEGIE. RAEHIEER, O
EHMEEE:-LODALERET S, DEHIOARIEEDOEMALIZEY hT—TILHEY
iiME—EIRO—D &G o1z, LML, DERNBEEZMFIIEEDLEMNIEEIEITTAEET. D
BRI ONTERINDEZATH o=, H AL 8 MIFIC Mustard T ZHEIT S hi=E2 KM
ME&FT15&5&@%&@%%ﬁbtﬁﬂﬁﬁﬁbtoKW@ZE%&U%%%@EM%
FESRER2Z664 L. DEABIIEYARICERETHOBRETH > HIT—T
»mmm%m LsTk#%#%@ﬁﬁﬁ-ﬁEE#B@EﬁﬁT?D—?E&U@ENW?
MR D BEIIRERIZR I LTz FAERFICER L= BNP EIXRMEELLFBGE Lz, KIMEERLIE
DERMTEBRATZODEREGICHT—TILREAMIEEZ T, QL OHEZF S -OICHEEBHN
ICHEfTIREELE R,

2) DETRKRE - MBREEHTEZOLDBEHREICH LAT—TILT7IL—3 0 To12—4fl
An adult case of catheter ablation for atrial flutter after ASD/PS surgery
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Clinical characteristics of arrhythmia in patients with tetralogy of Fallot in their middle age or
over
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Late potentials and ventricular tachyarrhythmia/ syncope following the Fontan operation
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Effects of Bosentan in a case of congenital unilateral absence of the right pulmonary artery
complicated with pulmonary hypertension
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Bilateral living-donor lobar lung transplantation for Eisenmenger syndrome
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Effects of Bosentan in patients of adult congenital heart disease with severe pulmonary
hypertension
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Role of test occlusion in patients with atrial septal defect and pulmonary hypertension
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Background: A guideline for operation in patients with atrial septal defect (ASD) and severe
pulmonary hypertension (PHT) is still disputable. In this group of patients, test occlusion of ASD
can provide additonal information for operability or postoperative state. This report describes
our experience of three female patients who had ASD with PHT and underwent test occlusion
of ASD and subsequent partial closure.

Method and Result: The cardiac catheterization was performed. Before the test occlusion,
mean pulmonary artery pressures were 51, 77, and 68 mmHg, and Qp/Qs were 2.5, 1.3, and
2.5 respectively. Mean pulmonary artery pressure (PAP) decreased as 9, 26 and 24mmHg
when the balloon catheter test occlusion was applied (Table 1). There was no response to 02 &
NO. In first patient, residual shunt was still observed during test occlusion. By reason of
decreased PAP after test occlusion, ASD partial closure with 6 mm fenestration was done in
these patients. After ASD partial closure, PAP decreased (40/20, 60/40 and 55/40mmHg,
respectively). Follow up echocardiograms revealed bidirectional shunt through fenestrated ASD
in one patient (the second case), and left-to-right shunt in the others. All patients had
improvement of NYHA functional class.

Conclusion: Test occlusion of ASD can help in decision of treatment plan by predicting PAP
change after ASD closure by reducing flow effect in the patients with with pulmonary
hypertension. However, complete occlusion could not be done according to the size or site of
ASD. Long term study is required in more cases.



Table 1.

Age ASD Baseline Test occlusion
(year) size PAP * Systemic art | Qp/ PAP * Systemic Qp/
(mm) ery pressure | Qs artery pres | Qs

case * sure *
I 30 21 93/27 (51) 161/99(126) | 2.5 71/24(42) 155/92(120) | 2.0
Il 34 25.3 119/47(77) 129/80(101) | 1.3 74/34(51) 145/82(106) | 1.0
1l 22 25 100/45(68) 139/94(112) | 2.5 62/37(42) 120/70(90) | 0.8

*: mmHg

Partial closure of ASD(creation of ASD) in patients with left to right shunt lesions and severe

pulmonary hypertension

Department of thoracic and cardiovascular surgery, Department of pediatric cardiology,
Samsung Seoul Hospital, Sungkyunkwan University School of Medicine, Seoul, Korea
Tae-Gook Jun,M.D., Ji Hyuk Yang,M.D., Pyo Won Park,M.D., June Huh,M.D.,

I-Seok Kang,M.D., Heung-Jae Lee,M.D.

Background: Adult patients with left to right shunts and pulmonary hypertension have a more
advanced degree of disease. The benefit of shunt closure cannot be guaranteed if the patients
have the pulmonary vascular changes.

Method: From July 2004 to June 2005, consecutive nine patients with left to right shunt (ASD 5,
VSD 3, PDA 1) and severe pulmonary hypertension underwent partial ASD closure or shunt
lesion closure and ASD creation at Samsung Seoul Hospital. Peri-operative and follow up data
were reviewed.

Results: All the patients had severe pulmonary hypertension and high pulmonary vascular
resistance(median 8.7 wood units, 7-4 - 16.7 wood units) that is not response to O2 or NO
inhalation. Preoperative ratio of pulmonary artery pressure/systemic blood pressure (PPA/BP;
median 0.82, 0.58-0.98) dropped immediately after the operation (median 0.45, 0.28-0.88).
Three patients needed NO inhalation during the immediate postoperative period. Seven
patients had Sildenafil and eight patients had low dose aspirin and one patient had Warfarin. At
last follow echocardiogram three patients revealed still bi-directional shunts. Estimated median
maximal pressure gradient through the tricuspid valve was 44 mmHg (38-62 mmHg).
Conclusion: Indication of closure in left to right shunt lesions with severe pulmonary
hypertension can be extended safely if we create small ASD or leave small ASD. Close
observation and follow up should be needed to validate the long term benefits.
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A EAIZHE 4T S 1= Coronary sinus ASD 0 2 4l

Two cases of coronary sinus type atrial septal defect closed in adulthood

B i R 37 o 3R e D ik f B 41 R
BIL PR, RIGEH, EBEIR. 18 B, AF8E. FRER. EHEX

(ERF 1) 51 B, NEELY ASD HEfSh TUOEARE. MFIRE# TURAR, A
Sp02 85%. large ASD, severe TR, af #EB&H 1=, DA TIZCTEHMENRE 49mmHg, Fhim &K
Pu 11 B, Qp/Qs 1.4, ABRBRIDAEAESIN, ASD FASEM & =R AREMEEITS NI, ASD
[% Coronary sinus type T 7mm Dy % Bfl+7- one way valved patch ZFAWTEAE L 1=, itk
BBERIFT. BAEAEHRRZEALNEREHERERDLTH S,

(EFI2) 52 mM&tE., BEZ TR SN AERBN L %G o7, ASD, moderateTR #52&H. 1L
HTFIZTEHREIARE 30mmHg, Qp/Qs 4.25, Coronary sinus type ASD % patch closure L.
SRAEEMERET LIz, MEBBERFTHO =,

Coronary sinus type (X ASD DR TH#HLEEBETH Y. FICTHAH TIEE MELE DS GEH R
BICTHEL0DT, XHMEREZMA THRET 5,

Tricuspid Annuloplasty for Tricuspid Valve Regurgitation associated with Congenital Heart
Disease in Adults: Risk Factors for Residual Tricuspid Valve Regurgitation

Division of Pediatric Cardiac Surgery” and Pediatric Cardiology®, University of Ulsan, College
of Medicine, Asan medical center.

Won-Kyoung Jahng®,M.D., Tae-Jin Yun”,M.D., Yu-Mi Im"M.S. , Sung-Ho Jung"”,M.D.,
Jung-Jun Park”,M.D., Dong-Man Seo",M.D., Young-Hwue Kim?M.D., In-Sook Park? M.D.,
Jae-Kon Ko? ,M.D.

Background: Tricuspid valve regurgitation (TR) is associated with various congenital heart
anomalies in adults. We sought to determine the risk factors for residual TR after tricuspid
annuloplasty (TAP). Patients and Methods: From August 1989 to date, seventy-three adults
underwent TAP for TR associated with congenital heart anomalies. Median age at operation
was 43 years (16-73 years). Associated heart anomalies were atrial septal defect (ASD) (55),
ventricular septal defect (6) and others (12). Mean preoperative and postoperative TR
velocities were 3.25 m/sec and 2.56 m/sec, respectively. Surgical techniques employed for
TAP were De Vega in 43, Kay in 18 and Ring annuloplasty in 12. Follow-up duration ranged
from 1 to 190 months (350.6 patient-year, median: 56 months. Residual TR greater than IIl/IV
or reoperation for TR was defined as TAP failure. Result: TAP failure was observed in 7
patients (9.6%) during the follow-up. Of these, one patient underwent tricuspid valve
replacement. Risk factors for TAP failure were diagnosis other than ASD (p=0.001) and
postoperative right ventricular (RV) hypertension (p=0.028). TAP methods was not correlated
with residual TR (p=0.692). Conclusion: Careful evaluation of valve morphology and
aggressive surgical intervention are mandatory for the repair of TR if postoperative RV
hypertension is anticipated.
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MAMEEEBEENERON-EE=XRFAETZD 1 4
Isolated right ventricular hypoplasia with severe tricuspid regurgitation

BWRFEE_ARY PRREY E—0HY
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REMLEMS - LDEHEIZ S 6L 1z Ebstein FH 23t L =R FR AT & &1L Radial F1ii %
BT L= —4l
Carpentier's repair technique and Radial procedure for Ebstein's anomaly with atrial fibrillation
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Surgical therapy for TR in adult patients with Ebstein's anomaly

EMNRRFERE V2 D EDESN R
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HEODEZAVW-FEBEMZETL. FERMZEBELTWVS, FEBEM (V 2) 5 .
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PEHLUBRDOLDEFRRBEICHT 2HT—TILAREEE

Catheter treatment and management of atrial septal defect in the middle aged patients
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16) Left Ventricular Dysfunction and Reverse Remodeling after the Correction of Patent Ductus
Arteriosus in Adults

Division of Pediatric Cardiac Surgery” and Pediatric Cardiology?, University of Ulsan, College
of Medicine, Asian medical center.

Tae-Jin Yun”,M.D., Yu-Mi Im"”,M.S., Sung-Ho Jung",M.D., Jung-Jun Park”,M.D.,

Dong-Man Seo” M.D., Won-Kyoung Jahngz),M.D., Young-Hwue Kim?, M.D.,

In-Sook Park?,M.D., Jae-Kon Ko?,M.D.

Background: It has been well documented that concealed left ventricular (LV) dysfunction may
manifest after the correction of the heart diseases with chronic LV volume overload. We
hypothesized that this applies to the adult patients with patent ductus arteriosus (PDA), and
sought to determine the risk factors for postoperative LV dysfunction in these patients. Patients
and Methods: Thirty-six adults with PDA, 28 females and 8 males, were enrolled in this study.
Median age at operation was 32 years (16-57 years). Types of surgical repair were division in
28, internal obliteration in 4 and ligation in 4. Two-dimensional echocardiography was
performed to assess postoperative changes of LV internal dimensions, volumes and ejection
fraction. Follow-up duration ranged from 1 month to 14 years (median: 36 months). Result:
There were significant differences between preoperative and postoperative LVIDd, LVEDV and
LVEF, while no difference was found in LVIDs and LVESV (Table 1). Preoperative LVEDV was
correlated with postoperative decrement in LVEF by multiple linear regression analysis
(ALVEF = -13.3 - 4.62 x LVEDV(z), p=0.0001). During the follow-up periods, LVEF became
normalized in all patients as LVESV slowly decreased to a normal range. Conclusion:
Concealed LV dysfunction manifests after the surgical correction of PDA in adults by the acute
elimination of pulmonary recirculation through PDA (i.e. decrease in LVEDV), and gradually
thereafter LVEF improves by the completion of reverse LV remodeling process (i.e. decrease in
LVESV). Preoperative LVEDV is a major determinant of the immediate postoperative
decrement of LVEF.

17) Cyanotic congenital heart disease and coronary artery atherogenesis

CHIBA CARDIOVASCULAR CENTER, ARMANSON UCLA, DALLAS HEART GROUP
Niwa K,M.D., Perloff JK,M.D., Fyfe A,M.D., Child JS,M.D., Miner PD,M.D.

The incidence of coronary atherosclerosis in adults with cyanotic congenital heart disease
(CCHD) has not been established, and hypocholesterolemia has not previously been
recognized. Accordingly, 279 patients were divided into 4 groups: group A: 143 cyanotic
patients not operated on (54 men and 89 women, aged 18 to 69 years); group B: 47 cyanotic
patients (28 men and 19 women rendered acyanotic by operation at age 22 to 69 years); group
C: 41 acyanotic patients not operated on (22 men and 19 women, aged 22 to 75 years); and
group D: 48 patients acyanotic before and after operation (24 men and 24 women, aged 21 to
70 years). Coronary arteries were studied angiographically in 59 and at necropsy in 5, aged 37
to 56 years. Total cholesterol was <160 mg/dl in 58% of group A, 52% of group B, 10% of group
C, and 12% of group D (p <0.000001, chi-square analysis). Angiograms and necropsy
disclosed dilated coronary arteries without obstruction. In conclusion, coronary arteries are
atheroma free because hypocholesterolemia acts in concert with the antiatherogenic properties
of upregulated nitric oxide, hyperbilirubinemia, hypoxemia, and low platelet counts. The
persistence of hypocholesterolemia after the surgical elimination of cyanosis suggests a
genetic determinant.
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Prognosis for Patients with Cyanotic Congenital Heart Disease over 30 years of age
-Japanese multi institutional study-
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19) HREHITELT Fal lot MEEEMEFIZEH T HEOLEREES Clinical status
Influence of Late Biventricular Performance upon Clinical Status in Adult Patients with Post
operative Tetralogy of Fallot
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20) Primary repair of Tetralogy of Fallot in adults: Impact of Preoperative Cyanosis on Surgical
Qutcome

Division of Pediatric Cardiac Surgery" and Pediatric Cardiology?, University of Ulsan, College
of Medicine, Asian medical center

Sung-Ho Jung”M.D., Yu-Mi ImYMS., Jung-Jun Park” M.D., Dong-Man Seo” M.D.,
Won-Kyoung Jahng? M.D., Young-Hwue Kim? M.D., Jae-Kon Ko®,M.D., In-Sook Park? M.D.,
Tae-Jin Yun”,M.D.

Background: We sought to determine the impact of preoperative cyanosis on surgical outcome
in adults with Tetralogy of Fallot (ToF). Patients and Methods: From August 1989 to date,
thirty-three adults underwent primary repair of ToF. Median age at operation was 34 years
(15-54 years). Patients were divided into 2 groups according to the preoperative arterial oxygen
saturation (Sa02): group | (n=16, Sa02794%) and group Il (n=17, Sa02795%). Preoperative
hemoglobin level was higher in group | (17.5 g/dl vs. 15 g/dl, p=0.018). Postoperative follow-up
duration ranged from 6.5 to 177.7 months (160 patient-year, median: 37.5 months). Result:
There was no early or late death. All patients in group Il had pulmonary annulus preservation,
while trans-annular patching (n=7) or right ventricle-pulmonary artery conduit connection (n=3)
was required in more than half of the patients in group I. Cardiopulmonary bypass time
(p=0.015), aortic cross-clamping time (p=0.011), ICU stay (p=0.0018) and hospital stay
(p=0.039) were significantly longer in group | compared to group Il. During the follow-up periods,
functional class, tricuspid regurgitation and occurrence of ventricular / atrial arrhythmias were
comparable between two groups. Conclusion: In adults with ToF, the degree of preoperative
cyanosis impacts on the extent of surgical procedure and postoperative course.

21) HEXRMELERBWMRICECHOEED - HHRICHT S, DL RATLZRAVEERRAT—TIL
7IL—vay
Radiofrequency Catheter Ablation of Atrial Flutter and Atrial Tachycardia Occurring after
Surgical Repair of Congenital Heart Disease Utilizing CARTO System
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®Et
Comparison of Intra-Atrial Reentrant Tachycardia and Atrial Fibrillation in Patients with Grown
Up Congenital Heart Disease
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23) BAEEBARMEBIARECIAE (ALCAPA) @ 2 FiriaBRHI
Two successful cases of anomalous origin of the left coronary artery from the pulmonary artery
in adult
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Two cases of aortic coarctation repaired in adulthood -The difference of hemodynamics
between balloon dilatation and graft interposition-

EEBEXREXRZREFHRER/DNEHZDHF
MEZR, EHGE. RAFXRA. /S B, WEEAM

AFRBREIEERCOMER (BOE. EOEMEE, HROEEE., 2BRE) F5XRICH
ET52ENMoNTINS, RABICHRLARZRITLUEN E/NIIL— VIR E T LI-E
5l D KEDARIE R RZ 12D LNTHRET L 1=o

[AEBI 1125 B, $IRML YRBKEDHEDZH TI+ O—3 N Tl 2, 22 R KENRKE
BIEDHETZHELZY . EEMH (18mm graft interposition) #HEfT L 1=,

[EH 2130 B, 6FFLIYESMES L THESATL

fzo 29 BEFICKEINRMEREDHEEZIE LR Y . NIL—2H KT EET L1,
FERIVWTNOEFICENTH LT-TTRBRKICERZTROT . LITKEBROERSTIELIT
LTz, NIL—UHRHMTIZEE L TFEAESIOANERFTEMN o1z, HTERZERY
DLMEREEELIZEE. BRARXBRKBEREDABEICEVWTNIL—UIKMIEEREIND
REFED—DOTHDIEEZONT=,

25) KEIARS & B MITHEEMRERBOBFFMH
Reoperation late after aortic arch reconstruction for IAA/CoA complex
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TEXMEIAIZH T 510 B RNIMFTERRMT & A KA DREE
Adult patients with complete transposition of great arteries after atrial switch operation
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BIZR—ZAA—H—HHEAEN T =, NYHA 1 E 23 I, 11 & 2 f5l, fhOD#ZZEMERHIL. &0
IS5 H, BEEHR 2 M. FIRHF S HIT, BEBREEHI 11 HH-T-, [BE] DERNMLTRERLRTE
ERPOBANEBEILLBRMEBITFA QL 9 M, BOEMEEET. TR, FERFODI> FO—
ILHESEDEETH D,

BEXMERCMEICES T H0REERRORATE
The long term outcome after operation for the corrected transposition of the great arteries

RRZFERKER/ERF/NER Y DELENE?
MEAES ", hERE". EREX". WHEFD, & BEHD. GHETF V. FEKRK Y.
REBEY. hE W'

BH : BIERMEERAIAEIZx L T4 f= Double switch, conventional Rastelli,
Fontan Ffi#& D REAF & D LB,

MR BRETIBFUTTFMZHETIN, BE 19 RULE LG > FEBEXMEERAIE 66
51, WNERIEZ. Double switch F4iF 27 f5l. conventional Rastelli Ffff 23 f5l. Fontan Ffiff
166, 240 —7 v THRIXZTNENFEH12F, 205, 14 F,

#%8 : Double switch, conventional Rastelli. Fontan fi# ®ZfREATET (& 15%.

13%. 19%TH 210 BFWMHLLLEAT—TILA 22— 3 (& 33%. 30%, 25%
IZHEFT S Mf=, NYHA class 11 LAEDEHIIE 7%, 4%, 13%T. ARENDLETH SEH
£ 27%. 30%. 25%TdHo7=,

R SED7+0—7y THRTEMKICK D FRICEAZEIZRDONEL 12

N, oD T+0—TFyvITHRBETHD,



28)

29)

BERKBE ZRH -7 7 O —HEELREERERD 2 4

Two cases after TOF repair who developed coronary artery disease

RRZXFERKER/RF/NER Y BREAR
BiH—-". @S, BREAT. & BEH V. hE WD, AHEERY. ¥E R”

[IZL®HIZ)] F7/ —EHLEE (CCHD) I2H T, BBIRBELEIH L THD, £f-. 770—
MEEMEOBIHRBEICET 2HREEHEISAETIEERLZ AL, §E. DREENRICEEIRE
EERO20%RBELI-OTHRET S, UEHI 1] 27 &BH. 3 REBFITLABEMNET. £
RIIFAAICKR I ZWEEAR, hT—TINICLIBHIREE CIEIEELERERDHEMN 1=,
TEFiLa) vARBEREZICTCERHREALNSER/MEL, DERLEV2—4 D STIET
#E2. vasospastic angina LB L1z, [fEHI 2] 51 B, 43 MEFICDRNEBEMET. £
RITFHEBRDOBFEHN D LBIZH T TEH. hT—TIICKIBEIREEZICTER TR (#
6) I290%DIXEEEHTz, £, MBRHEELZFL. EHREETOMMH g TH o1z KIEHI
(Zxt L TREENAR/ S A /SR F1i & EIARIE B AERRMT 2 HE1T Lf=, [F L] CCHD IZH 1+ BB
REIXVBEVWEEDLN TSN, CCHD i TH. BBRKREEZZE L-RABFRNIVERLLE
Abnit=,

A Fal lot MBUEICH LERAGET ST F2RAVEAERERBEZ T > - —EH

Rastelli type repair using bioprosthetic valved conduit for an adult with tetralogy of Fallot

BNEMXZE—NE BINEMKXERSEFHE
BINEF. Rz, B —H. AFRXE. AL H. BT, DMARE, ZBFH,
PEHE. B ER. MEMSE. HIGHE

(&) A Fal lot WESE (LLT TOF) #AMT T, ik, BOFLEDBBMCEET LN
Hb. [FEH) FEHILL5 . B, I0ELY TOF EZHEINTWEAKRE., SEICAYHHE
HIFREHEOEELZORE, DBHT—TILEETIX, YLVEDV 126%. PAI 254 TH-1-,
[LEXFRABEIMITE LTRELTW RO, O ILERTTET =%, FHOASE L=,
[F1#7) 28mm @ Gelweave AT IM%IZ 25mm 0 MOSAIC £4kF % #8%E L1- conduit ITTHEERER
BEZT o1, MERBEIRIFTH =, [FLH] RAH TOF IZEF2EEAEZRANEEE
RHBROBRE., REFBEZIBRVLVEIFIVZAEVS, MBREFREETLICHCIEICK YRR
HOMITEREEZREILTIDICHERATHD. BANEFTH 2 E=ObA TEARMRERIRT S
ETRIFLHHERZEEN. SEOEFEFVNIAO0—T Y IHARBETHD,



30) FEHICLDABEMRVUAMNERES S I V2RV CEERERBEST o7 7 O—UEUE
D 2 FHr
Two cases of TOF performed ICR and RVOTR with homograft during adolescence

RRAFEZROEAR D NER Y
HEMEAA . AE FU. HEHRD. LEERD. BAELD. K REY. REEBR.
N EY BRETFY. K/NE?. BR B 8KE-"

o o}

fEH] 1. 27 mB, VSD. PA, 3 MHBF(C rt-BTS. 4 mBF Waterstone fif. 10 s [t-SPS = Zh
TNHEIT. i8] LPA ICEEDOEELRBO onfz, BMANDOFESHY 27 MEFITDABENR L+
FEREIS 7 FEAVWTHEEREBBREZET,

SEBI 2. 24 B4, VSD. PS. MAPCA, 2 B | t-BTS. 4 mE B rt-SPS. 8 B 1t-SPS #E1T, Lt-BTS,
E rt-APS IZFAZE L TH Y 21 mEEFIZ PAplasty+SPS 81T, &1 MAPCA [Z coil embolization
Tho=%. U BERHFICDABEHREAHERES S I M2RAVTCEEHREBBEERZHEIT L=,
NERHICHEBRFMEZZ T RICRHAOEAFEPM R TCHFEHICRAMEZIT o= 2 FEHIZD
WCTHIERDORFZITVETOXMHERZMARET 5,

31) BAEAD 7 O—EEE DN EHARE
Surgery for Fallot's tetralogy in adulthood

BWXRFEISARY MNREM? EERICELHFROERENRY
FHES ", HEBA, XGEE". BR-R". MREH ", ZIBRM V. BI—F Y,
EBREY. LBH—Y, THEFY. KIBREY

[x%] 2001 FELESFHZTHRABICFHDIEIT SNz T 7 O—EIE 5 . HBAMEZOBFHFIHN
3151 (58.46, 15 %) . #IEIAR ;& 751 AS 2 451 (54 .16 %) . FF F AT @G (& APR+TR+3&E5 VSD (Qp/Qs:1. 6) .
PS (RVP: 124mmHg) +3&5% VSD (Qp/Qs:1.3) . RVOTO(RVP:110mmHg) , #IEI4R;A#THI(X 1 5IAHS Waterstone
M CEMBIRKIBERRO-OEABMERE L E SN TVEN., o 1 HlIZFT7/ —ELBRETH
St=fEHl, [F#H)] BFEMHITIEPR 214l Freestyl) . —fZ2 RNy FIZLI2AERERBENZ
2 BIZHETIT, TDMDEMFR E L TESR VSD FAH: 2, MBIARMERE 1. =ZXRFHRE 1 FE2HET. ¥
BIfEAMFITIELITE VSD FAtH+Freestyl valve WV -AERERBEEZEIT. [(ER) 24
BFICBLz, fBOIa—ICTEELRADLRERL L VICHEREREILEO LM 1=,



32)

33)

BRI ZEBEALEZEH LB AD{S. L.L.}DORV PA [Zxt9 % Rastel | i FHiiiEsTHI

An adult case of the Rastelli procedure for {S.L.L.}JDORV PA with a perioperative multisystem
disorder

HLWENERRBERREL V2 —DEN D EERSER?
ERR#ED, EBC—". BEMNEY, FTHERE". RERKE?, ERX®?, E0 #H?.
REEF?. RIBEE?

31 mDEM ({S.L.L}DORV PA) T4 BRIz right original BT shunt EiiZETInti-. BE
IO SEMAKANEIR L, RiFIZH Y —[BH858 L TE1=® col lateral [T coil EfeZEMEITL
left modified BT shunt Z: MM L7z, TDHRDEFE T biventricular repair [XATREE FIBT L.
RV % systemic ventricle & L T{#ERAY % Rastelli FMixmiTLT-., LD col lateral [Z&
HHEMmMICE#EL., HETEORERCDEE, BFE. FI-E£. BEXRELEEXGF. FR - itk
RRLETLE-FEZMEBZIALE~NEBITL CHOF ZHE4TL 1=, TR 40 BBICH O TESOLKER
EML LB LREICEBR LIz, RADEREDEREIZH LTEIBEADEEHER~DEEL
#FS5 56, AMHRICETHMOOEELSALETHS,

EHEREIIZE T S Rastelli 2 DAERHBRERE

Redo Operation after Rastelli Procedure Using Different Conduits During Long Term Follow-up

ENREERt Y —DEOLENE " RRAXZEFHOENH?
BBEZ". R BV, FEABE". BOBE". Lt H?. 5xE-?

Rastelli (R) FMICEIHBALBENIRAGTINTIND, SRR ERFAKREWMBERE TIT

2= RITERRABABREMES ZHRET L1, 1981 £X YE 28 HID R FifisiThon, 19 FlIcxL

i 20 RIDBFHNTHhNTz, HIEFHEFERE8.2 5.8, THISHLEH16EMAT—TILA

EATHONT=, BFMEFITORO—)L(12/16) BWFAEF T 57 F@4/6) . RET ST R/,

FRLAIME (2/3) T, BFEMOELESIFEERE (14 6)) THo 1=, FHEEHMREIL 18. 4

1. TETHEFMMXIEDanielsoniE (11 5) ARHL EMN S = REF DB FME THOPRIEZI. 5

FT, EWABTRLEO—ILARIEN S, BEAFT ST FMIHBRMRIFTH <. BT

—TIWARIDEO—LONRYFITHLENTEN EASL BHADHBERNIDETH D,
HRALUBRTEIEBAG T ST L —DDRRFERY 550, ALRBIZEVTIZEEDER

[T+ RBEEZEADLETH D,



34) EEFELEDRAA
An adult case with double inlet left ventricle

MBXZFEZHAMPEE BRRBSARNESE
RAEF. BBz, LEEG, BHER=. FF &

(EEAI] 55 Mm%kt [X5F] HERF B RE] PRIV DLFEEHY . UREEL Y FIRED
BREZRITTW =, FR16F 3 ALYBEFENER L2, MEBAICEFISEN. A
Be& @0tz (#2i8] ME X B TLIEX, MMFEEOERERDH-, DTa2—  RITEK. &
REARS . KIMEEL, RIHAEN > DARBIREIRE EDRADIRLE-ZEE,. MEEHFD
EEAOFARVLDERRRBEZRO-OEZRHELEL DM LIz, MBIRFIEZRFICEL
SRBEELTHY., MBREZFRICHERALEBERZEL T =, TOREBEBRIRMEICH LEE
BMEZEA, FlIRFIEOFILE VICEHBEFMRELZITVEROREZS. DEMERY/NEY
TR, [iE] FRCHRTODTRTHIEERHEOES BRAGEREBKRLZOT, ZCIC
HET Do

35) AU TFIL Glenn Fiilfi 3 4 FRIC, WEHXBRE. KBRFAETEZ A6 LE-=XAHAEED—
£l
A case of tricuspid atresia associated with thoracic aortic aneurysm and AR 34 years after
original Glenn

RIRERKZNER D HEistil?
FriufEaR V. ANER Y. R B aEA P

ERIE5 Ok, &it,

1 6 mE. LURMIMNAR TZRARAFEOZHDL L, £ Y DF L Glenn FizR(FTi=, TD
#®. R TI A A—Sh Tz, BOH. FIRFIOAM. HOT BEFATHA TUOAEMIE
T, LESCHINSFRR#EZROHLLS5I1THGE>TLV =z, 7A16H. EEZHA. FRE
LRI 0, SRPBNARNERE. ARE. F7/—H. SR, BLFRERDH,
L. Levine 2 EDHRAME ZHEER, MEL > 45 2 : CTRA6%. ffi5 o MIFRHT . A
BRES D BNP (& 369pg/ml, H9EH CT TI&, EE 50mm DMK EIRE & RO =A%, KEIIRARRE IS
BHY . DIA—TIXTA(1D), AR (hFE) ZRH=. ARk, KB EBRIRE. FRFD
8. ACE FREFIDOFMIEG ETERFIHEL. —BRBRELEA, T0®R, MERENBUHER
L. 1T0A28H., BAREGDTWS, MED CT TIXKEIARE DL KITEIT L TLVERLAS,
NABPFMELEEDH. SROBERAHICERL TV,



36)

37)

Fontan FiRZRAICF 7/ —EBEZEH LI 14

A Case developing cyanotic glomerulopathy in late period after Fontan Operation

RHETIZFLHREBRSERD EMKB/NER?
2FEF), TANEY, REALEF", @BE £V, RHAEHRY, BERRE". LEEE?.
nmE #?

BRIF7/ —ERERMVEBORBHICETEF7/ —EBEREOEFITDOVTIFES
TRIZERASA TS EFVARL, [BM] BEEREHRZAET 4 Fontan FliR=ERHAICE
BRZELBERTTF7/ —EBELSH SN ITRERERBR LD T HET 5. [FEHI]
ZRFEASHICH LT 2 mEFIC Fontan Fiff (B LE—MBRMA) 1T, MR OBERTEEER
HFEF L Sp02 (% 85%HiI& THF L Hb18 g/dl L ZMEAHFHE. FL-REMLEMEBROLO
NRAEFEDTOVERAL TV, 15 RHEQREEBSNAEERERT. RREEKR L
AYUXYLEBOUEKREROFT/ —EBEEEHLIFTSTYILORNRERB LIz, ZD
BREARITED LBEHEOEBELELLR oA TGN, [BR-&E] 77/ —tEtHBEQCRKREETF
BAFEAY, BAKSF & L TEMERFMECLMEICLSBRRATORIKS ~MxEMNEITFS
nTWhd, LHL, ENBREDEMEMEICIYVELSIAGEFTLRREINTOVEVEENS
SHIEBID K 512 Fontan FMETHELDHIAH S EFEKRL, SREGDEBENDE
THdo

BRAIT + V3 VEGIORBIRFEHAESREICHT S5 FUER

Aortic valve operation in adult patients after Fontan operation

ENBERHBFR 2 —DEDENE D NRR?
AR BV, BERAD. BRBLERD, BEEZ?. NKEER"

T+ 2 FMBEVLTEROXRBRFEAESE AR (Tt L. RAZITABNA LI 468
HLt. (HER] KBARFFHEEEE 16.6 m~21. 2 . KTFEMIE1. 50=EHE 1, Fontan
F1f7: 3 (APC, lateral Tunnel, (DS EERI TCPC, £1). F7/ —CEHE4—9&FETHH1-.
(/%] 781 AR severe @ 1 HlICFHFE T, moderate M 3B HE M EMIT L=, SEAMHK
& LT TCPC conversion : 2, BEFEHRM : 1 Z4To7=. MTATFHERSE 22-35mm, 116-163%N &
RZERDO-. [(HFER] MERBENUEM1.7-3.1 FICEFH 16 (FEH% SAS DETDI=6H).
FRBHIIE trivial- slight AR IZBESH. 24| NYHA class | THRBRFTH D, [F&H]
BRAEA T+ 22 VEFTIEFERILKICMZ TRERFOBREMEILZHFVVEEL AR T3k L
B/5. AEICIIFAERLEBERFEREGLIN, SELIEFVEREEZET L.



38) =R FEAH Ib 1239 % Bjork i% Fontan F1if 3 5| D EFREA R #&
Long-term results of Bjork type Fontan Procedure. Report of three cases

EERYEBFEROE LY — DELENE Y DNRERSR?
R R BERE—". X8E#BD. XEBAD. &5 2. RGHEY. BERRT Y.

FOER?

Fontan 2 F iD= fmEA(ZFERIREMNB S M4 Y, RA-PA ¥)&i%+5 Bjork % Fontan FHTOHEF
fit7 (TCPC conversion) BXfThHHN TV S, §E., HPFETOH Bjork ;% Fontan: 3 5l (=ZRF+EASH Ib:
ZHE3H) OBKIZCDODWNTEHRET 5, Fontan FHEFFEERIZTHE 1008, 9F 9 » A, 16 & 11
H AT, WEFM& LTclassical Glenn(SVC-RPAMIE) : 2 4], Blalock-Taussig Fft7:1 5l %
ToTLWS, MERB=IBIKITET AL 20E3 HAT, BE26E. 0. 37HT. B
B2 N (BEFIR, FHAEL). RIB1A (FILNA b, a2RZF V) T, 24608 0EHEE.
1 BIADEMBITH B, ANP : 41.5—79. 3pg/ml, BNP:45.3-90. dpg/ml T TCPC {5l & £ 1E:BEIER
HRIZELZ2LDDEMETH 1=, 1 il TCPC conversion+maze FE THED 2 AT BEHE D
TH5,

39) BEHEHLBICTA DS UFMITEIELEGOKE
Fontan procedures in adolescence : study of nine cases

AMEEESHFRNMER D DELE SN
BOFEHIV. BEHE", SHIEZ", BRNEE . RR ZFV. LR—B",
BB ORBY. #ER &Y

BHOFIHORBREORLEERKIC, T2 DBFHM (AT F Fi) 0BG LK SNATERLD,
BN - BEHICEITSF FMHICEALTIEIFRBALZREELLZ L, HFET 1988 FLIEF FH &k
TLE= 79 4, BEHEH A0 RHZR) UBRICTHhN- 9 FIERET LTz, DINAREIX SRV 3, C-TGA 2,

PA.IVS 1, others 3 T EIEJE 2, ZRRJE 3 & Heterotaxia WNEFRIEo1-. FHBEEHT 11~
29 (FE515.3) ¥ T, firRE=HAMIX0.3~8.8 (F§6.7) &F£. £fHIHMNEC T, 5HIA Staged
Fontan f=o7f-. MiEDERFEE 3 BAITH LN, FEAR(E 3 (SSS2, AT1) T, 2E8HAR—X A
—h—ZFERAL TS, &% Sp02 (X 69-98 (F1591) % T, ZBEAET ICPS AAKXITLI=2 &I
BWFT7/—EARELTL:. BREZBRLE29BTFFEMICEELETAD 1 EFRDIRRE
HiZ, BA - BEHIZBTSF FHOBERICOVWTXHWERZMATHRET 5.



40) EIRPHEIICER SN-KBRGHZE I TIL T 7 VEEEICH L, ANMBERTICFHZ/TL. &
RE(Cfan LIGT=—H
A success case of Marfan syndrome complicated with dissecting aortic aneurysm treated by
cardiopulmonary bypass operation during midtrimester of pregnancy

EZfERSRE % —BEHE
WARITF. FHRER. W E. JIRFR., tHBEEH

TILT 7 IEEHITECHERETHIN., BIREZZHEICRE L XBRER TRRINDZ &
LIELIERERT 5, KPRGEMORBERANTREH CTHNAE, ROBHRIZBEDFHN
Thndh, BIRTFHORETIE. BMERZFENICELIZKET. BAROFMICHAUS TS
/G, LHALELNS, BIRPOENEIRICES. FERBRRETEEIHN 0% ESL, SE
4 (FEYR 19 B Stanford A B D XEIREBED 1=, BRANBER. BRhE. SERETIC.
BRMKEREZZRAVEANBERICEYS) SHAXBIRERTZETL. BRAECHSG LT
W7 ERBEO—FIZRRLI-OTHRES 5. 46, LmMEBEIEERESNR (1.0L/min) &
AXREEEIAR (3.5L/min) OEFRE. FRMERHAIE ETRERIR. EHREE 80mmHg LU EDEER
L7,

41) BEIRFISLDEHEBRE~ADT I L—2 3 U ETUODRICEIE L 1= Fontan fiitzd 1 41
Successful pregnancy in the patient with recurrent AT after Fontan operation : A case report

RIKLERC S S —ARARE— DR ERAR? HAKLERE S 5 — KBRS 3
RS

BEMED. R STV, BAE-". PUEE". RERT. DRERY. £ RO,
i 0. AK—E"

[-TGA - VSD - PS [ZT 18 mE¥I< Fontan Ffiff (APC) ZHEfTE M= 33 Mm%k itt. NYHAclass, 4%
3 4y ARICDERBOREEZRD. RINIUKREICTHEL, 4 AKICHAT—TLT
TJL—2arvEiTL. UBREREEREGL, TO&, OI3F2 0, 7—T77 Y 2, full/piR
EERAL-, 22 8L YEEERTARBE, ANP 77pg/ml. BNP 85pg./ml, Hb11.2g.7dl, ET-1
1.33pg/ml, AT L/ A2a )2 4 21Fmol.~ml, CTR48%. CAVVR [F&2E. BRIRDIETE
RE (L 22 BT 366g. 2738 754g, 29 38 1164g, 32 38 1802g, 27 BDRKRRTa—TALEDIDLE
REBOHI=M, 32 BITHEEXEL-, DAFHEZROLE, 34 BLoT—T77 Y OEHEEIV
BAFANY OBEGRREEHIB L, 36 BICERNHE T TH IR ETHE 1=,



42)

43)

WEYR 12 BICRBBEBEFERNERT LR E HITHMTE-—EH

Stuck mitral valve in pregnancy

j(iE'rﬁEerHﬁl*B%ﬂ” INRTBIRARR D
ANEHEED, EXEBARY. BUEE", Bl BV, AAER". HNELE?, BREAR?.
AR R 2

EGIE 38 &%, =it 12 BEFICEBEFEBRM ZMEEICTHEST. 8 BHFICHEIR4IBLIYT—T 7
JUMBANY UAFITT H-0BCES (Hh70S2 20000 BEfz/H) #BALE. oY
FO—ILIEZRIFTH A, FIR 12 BICFOBEDELIZRDOE, BREDFERE, stuck valve
LWL, BEEEAEERMNZHETLE. BROMGZEELZA, BER SRE SEOD
BREBEOAILDMZEZFEALE. MERBICIRENRETHY, EEAOBERRETCHBIZHER
TEf-. ik 2EH, BERBEECHKIHZERTETH . TODE, DIF2OEHICEH%
ELfz. BRISALYT—T7 1) UICEITL, HIR3ZES B, BKD-HERFEVRIZT
1860g DERZHEL-. RIX, HNRFE, LFEZROHEIN -1, AIHFEBRMROITIR,
DRI ODEXNHMBRZMARET 5.

AL HERMRITIREESIZ D LT DIRET

Pregnancy outcome in women with prosthetic mechanical heart valves

EERSBR T V2 —RAEHH
NHRFAR, RAKF. W B, EEER. hEEH

B . ATHEBRMEOIEIRIE. BRICEDTEBICBEREOSVEHETHY . KRIZTLK-
TRAIREZERT H5E8LH 5. FERMEROIIRPOMARFEIBAEOLDOAL ST
ROEXRFR. RE. BRHFERRTLGEDRKRET LV LS, £, MERBREENT+H1G15
B BRICHGHNCOEEREZELABRI/HY . WEEICRFEANLELHETH S, SME.
Ll TO AL FEMRMERITIRES 21851 L=,

FHiE 1983 F 1 AN 2005 £ 7 AE CTOELBIRESEA > 2 — T ORI E Bl & 1T iR AE 51
TiRET L71=,

BAE - SR TOEEHWMFERMTRITIRIESE 16 Hld Y £EHIX 8 5] (50%) THoT1-, sk
EfEEEEAE LT, FiR 6 B8NS 1ISBDRBICTILIZ)EUANNRY) UANEBL, DRFE
TANY)UBRETEBE L, DB 1HIFESHE. THIIAIRETTHELBARERDODAT
BETHO=, 8 &b RHBEDDEEEETIIREDLEMN oz, 2 HITIRIEFICHmMIEERAL
migABEEERITLIz. ATREFIEIF. BERAREFT 4B TH 1=, IUFD & 75 > F=5EH
F1HlHo=A, CNEBROBREIZLKSIFOEEHIZELDODTETHRABRERFMPIZETL
=BlTHot1-. BEDOHEMAEBRMERNEEREZHAFRESN TOEHMESL L TIE., FMERAK
MIF. firREmA 45, MEETLEN2FTH1=,

fER IR, ABRRIEINAEREROBRELZ I FO—ILARLETHY . UBREEEICKSE6
FEDRLEICTNBET DVENH D,



44) 10 KDEXRMDEEBDOIEIR - 2%
Pregnancy and delivery of the teenager patients with congenital heart disease
RREEBSEMNKENRH
EREF. THENR. TEh, TRNEE. HHEEE

ETIE 10 KO - AL FENATIELGL, RETEEREIZLE D EFROAE - VRV IC
DVWTHBAFET > TS I0KDEXREDEEMEDOIFIER- S5 2F6OHEZRERLI-,
fEBI 1 - 18 . EEEARMEIARIZIS. ILIREIDAR 2. EF30%. 6 & Fiif, itk EF SZE L =45,
ST-T LA\ HETE, 1FIR 6 BTZZ L1=, EF77%. CO 1% 7.361/m L1E4RATL Y 150%&EM L T
W=, 7ERE 38 8. 2775¢ . WBINMhE o=, fEHI2 : 16 . BRERE., HERBAHRS
N . T 32BIZZZ L=, 001%8.31/mIz#EML TN, 3783 H 2665 g THMIZE>T1=,
fEFI3 - 1T, 7270—ME, FiRFFEFIC6BATRE Lz, FIR w%ﬁ@n#otou¢

NELZZRICBFFREI G, N—FrF—EHIZZESN G -T2, WThBIDHEEE EMN
Whotzh, ZEREZFLETH5E. TLHHENMERALH Y. T \&Eﬁgb":ri&l,‘lanﬁ“ﬁb\&
>71=,

45) SHGETER TORARD KD & MITEIREIZEL 5RILE D HT
Periparutum change of plasma hormones in patients with congenital heart diseases

ABRRFNEBRD FERBELOF? ERARY
BHAED. EHFNRT V. EBREAR". EFHEN". FRERR", e R
FEE—". RNRELY. E KBY. na2Rrp”

(B EMEOKDBEICELIZBEDRILEVEHIZDONTRNT S, [FEINRT, &
EDEXRMEMEEREZET 34|, HEF. Bk, 1 B#%. 2H%. 38#%®D5 KA > FTBNP,
JLFY—I)b, PILRRTAY, AH, L=ZUFEME, ZAE L., (R FHEXERBIEIZ.
BNP (49, 48, 23, 18, 38pg/ml)., A JLFJ—)L(26.5, 53.0, 19.5, 19.0, 16.9ug/dl).
JLRERFO> (123, 158, 65, 48, 32pg/ml). ADH(1.3, 1.4, 1.3, 1.8, 1.1pg/ml). L=ViE
(2.5, 2.6, 2.9, 1.3, 0.7ng/ml/E5f8) TH->1=. BNP D3I BED LFI(X., FZHED TR OE
BlD=HTHo1z. ALFY—IL, PILRATAVIILH, HEEZRICEALEREL., TORER
MIET L, (ERIHEERORABLEAKSENOEIZREL T, —HOKRILE VTR
T8I 5,



46)

47)

ATAZIUFERESHEOEERBEN - OHERER

A case report of delivery from a patient with catecholaminergic polymorphic ventricular
tachycardia

HBAXFEZA/NRR " FEpR 2 ERY
MEEn . WA 0. 0 EV. 8RR ®D. AREAR V. FREHN V. RE K2,
R E?. ERES

ATAZIUFRMSHIEOEERCPVD) (X, BRICRART SBKREF > LBEMHLTT
BIkTHD, CPVT DEZBZBARET IHEZRBRLE-OTHRES 5. EMIL 25 mOLMHE, R
BEETHHEEMMN CPVT LB Sh TV -6, S BBICHEEEZI T TLOEHRALZH SN,
Lk B HEME, Ca HEREDARZTVOHRNRRERL TUV=, 20 MORICEBIO TR DR
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Five pregnant cases of sever pulmonary hypertension
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BAZEREDERENRDEICE TS BNP AEDEE

Brain natriuretic peptide in outpatient care for the adult patients with congenital heart disease
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High sensitivity CRP in adult congenital heart disease
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Transfusion associated hepatitis C virus infection in children after cardiac surgery: A long term
follow-up
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The risk factor for lower exercise capacity in adult patients after biventricular repair
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The Clinical Data of Atrial Septal Defect in Adults
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Adult congenital heart disease with Down’s syndrome in perinatal center
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Collaborated outpatient clinic for adult congenital heart disease in Shizuoka children's hospital
and Shizuoka general hospital
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Change of clinical spectrum of adult congenital heart disease from the surgical point of view
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56) Anxiety, Depression and Self-Esteem in Adolescent with Congenital Heart Disease : The
Influence of Personal Variables and Perception of Social Support

GUCH clinic, Cardiac & Vascular Center, Samsung Medical Center, Seoul, Korea.
Moon JR,M.D., Kim SH,M.D., Yang JH,M.D., Huh J,M.D., Kang IS,M.D., Jun TG,M.D.,
Park SW,M.D., Park PW,M.D., Lee HJ,M.D.

This study analyzed the influences of personal and clinical variables and perception of social
support on the anxiety, depression and self-esteem of 231 adolescents with CHD aged 13~18
years, under observation following open-heart surgery in three major cardiac center in Korea,
from December 20, 2004 to February 25, 2005. Adolescents completed measures of
anxiety(cronbach's a=.81), depression(cronbach's a=.72), self-esteem (cronbach's a=.72) and
social support(cronbach's a=.97) Also, NYHA functional class, CHD functional index and
percutanous oxygen saturation checked. Data were analyzed by t-testt ANOVA and
hierarchical multiple regression. Results showed that personal and clinical variables that
influenced depression, anxiety and self-esteem of adolescent with congenital heart disease
were sex, age, income of family, diagnosis, NYHA functional class, number of heart surgery,
duration after last operation and oxygen saturation. Perception of social support influenced
depression and self-esteem; subject higher in perception of social support were lower in
depression and higher in self-esteem.
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Patients with adult congenital heart disease who required emergency admission
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Clinical characteristics of Patients with Cyanotic Congenital Heart Disease over 30 years of age
after Definitive Surgery during Childhood
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Current social and medical situations in adult patients with single ventricular physiology
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60) Relationship between Depression and Resilience in Adolescents with Congenital Heart
Disease

GUCH clinic, Cardiac & Vascular Center, Samsung Medical Center, Seoul, Korea.
Moon JR,M.D., Kim SH,M.D., Yang JH,M.D., Huh J,M.D., Kang IS,M.D., Jun TG,M.D.,
Park SW,M.D., Park PW,M.D., Lee HJ,M.D.,

Purpose

The purpose of this study was to examine the relationship between depression and resilience
and to identify the variables associated with depression among adolescents with congenital
heart disease(CHD).

Method

Data was collected from 231 adolescents with CHD aged 13~18 years, under observation
following open-heart surgery in three major cardiac center in Korea, from December 20, 2004
to February 25, 2005. Adolescents completed measures of resilience(cronbach’s a=.92),
depression(cronbach’s a=.72), parental attitude (cronbach’s a=.88). Also, NYHA functional
class, CHD functional index and percutanous oxygen saturation checked.

Results

The mean score for depression was 16.74 (range: 0-54) and for resilience, 115.84 (range:
32-128). There was a significant positive relationship between depression and three variables:
age (r=.25, p<.001), NYHA functional class (r=.45, p<.001), and CHD functional index (r=.28,
p<0.05). A negative relationship was found between depression and oxygen saturation (r=-.39,
p<0.001) as well as academic achievement (r=-.41, p<.001), parental attitude (r=-.49, p<.001),
and resilience (r=-.59, p<.001).

The multiple regression analysis also showed that depression of adolescents with CHD was
explained by 54 % of resilience (B=-.62, p<0.05) and parental attitude(=-.48, p<0.05).

Conclusion

This study demonstrated that adolescents with higher resilience together with an affectionate
parent were less depressed. With respect to nursing intervention programs, it is essential to
identify the strengths of adolescent with CHD in order to increase for resilience. Additionally, it
is important that parenting and counseling programs be implemented for the parents of these
adolescents.

Key words: congenital heart disease, adolescent, resilience, depression, parental attitude,



