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Morning surge in systolic blood pressure and left ventricular hypertrophy late
after aortic coarctation repair
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8) RHIRMERMZRZEIRIADMTESR Late problems after COA repair (30 min)
Michael A Gatzoulis MD Royal Brompton Hospital & Reader in Cardiology,
National Heart & Lung Institute, London, UK
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Electro-anatomical mapping of arrhythmogenic substrate in patients with
repaired TOF and supraventricular tachycardia.
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Questionnaire survey of chest scar after the surgery in patients with adult
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Clinical features of hemoptysis complicating adult congenital heart disease
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Hospitalized cases in adult congenital heart disease
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2 4) BDLEFFIRIZE T S cardiac resynchronizing therapy
cardiac resynchronizing therapy for single ventricle
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A case of Ebstein’s anomaly first diagnosed at 32 years of age.
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A case with atrial tachycardia after modified Fontan procedure
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Transcatheter coil occlusion of patent ductus arteriosus in adults
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A case of left ventricular hypertrophy with congenital aortic stenosis and
hypertension
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with giant coronary aneurysm due to Kawasaki disease
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3 3) Arrhyhtmias in postoperative cyanotic congenital heart disease
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A Study Group for Arrhythmias Long-Term After Surgery
for Congenital Heart Disease (ALTAS-CHD study)
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Michael A Gatzoulis MD The Royal Brompton Hospital, UK

3 5) Late Reoperation after TOF repair : Experiences in Korea
Woong-Han Kim, MD
Seoul National University Children’s Hospital, Seoul, Korea
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LATE ARRHYTHMIAS AFTER MUSTARD REPAIR OF TGA (30 min)
Gary D Webb MD  Toronto University, Canada
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Ablation therapy for arrhythmia late after palliation



of congenital heart disease (10 min)
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Surgical intervention for arrhythmia at the Fontan conversion (10 min)
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9 SH&ET Right ventricular function as systemic ventricle in congenitally
corrected transposition of the great arteries
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3) RASLRMEDEERIZCEHF LREMODNERDNEAE
Surgical results for adult congenital heart disease with infectious endocarditis
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Aortic valve replacement in adult patients after repair of tetralogy of Fallot
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5) KIkHEEMEZZRFBEHOAEZERKERESME Morning Surge
Morning surge in systolic blood pressure and left ventricular hypertrophy
late After aortic coarctation repair
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Type C hepatitis in patients of adult congenital heart disease in our center
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&t Central hemodynamics during exercise in patients after Fontan operation.
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8) KEIRHMEEMZR=IRIADMRER Late problems after COA repair
Michael A Gatzoulis MD Royal Brompton Hospital & Reader in
Cardiology, National Heart & Lung Institute, London, UK
Survival of patients with aortic coarctation has dramatically improved after surgical
repair became available and the number of patients who were operated and reach
adulthood is steadily increasing. However, life expectancy is still not as normal as in
unaffected peers. Cardiovascular complications are frequent and require indefinite
follow-up. Concern falls chiefly in seven categories: recoarctation, aortic aneurysm
formation or aortic dissection, coexisting bicuspid aortic valve, endocarditis, premature

coronary atherosclerosis, cerebrovascular accidents and systemic hypertension.

Medical management
This primarily is the management of the associated complications of hypertension, left

ventricular hypertrophy, and accelerated atherosclerotic disease. ACE inhibitors and



Beta-blockers are particularly effective although ACE inhibitors should be avoided in
those with significant repair site gradients or in woman considering pregnancy.

Aggressive primary prevention has also been advocated.

What to look for on examination

= Resting right arm blood pressure

= Nature and volume of the femoral pulses

= Arm-leg blood pressure gradient (especially helpful)

= Resting saturations - normal

= Rhythm - usually sinus

= Heart sounds — systolic apical click from bicuspid aortic valve

Murmurs - of repair site, collaterals, aortic valve disease

including aortic regurgitation

Level of follow-up required

Coarctation patients need at least annual follow-up at a specialist clinic. Those with
known re-stenosis, small aneurysms and bicuspid aortic valve disease may need closer
review. It is advisable that all patients have a baseline cardiac MRI, which needs to be
repeated periodically in those with any evidence of aneurysm formation. Cardiac MRA
has almost replaced invasive investigation with regards to assessing recoarctation and

aneurym formation.

Pregnancy and contraception
Potentially difficult. Meticulous control of blood pressure required whilst avoiding fetal
hypoperfusion. Those with aneurysms and re-coarctation present a particular difficulty

(see pregnancy).

Long-term outcome

Overall good although does not appear to return to normal even with early repair.

The commonest cause of death is probably atherosclerotic disease. Meticulous blood
pressure control and addressing other risk factors may impact on prognosis. There may

be justification for treating coarctation patients as secondary prevention subjects.




Endocarditis recommendations

For life! For all coarctation patients (treated or untreated)

Exercise prescription
Patients with repaired CoA should be encouraged to exercise regularly. However

extreme isometric exercise should be avoided especially if hypertensive.

Key clinical points
= Haemoptysis requires urgent aortic imaging with CT or MRI and referral to a
tertiary centre as it may herald aortic dissection or rupture.
= Low index of suspicion for ischaemic heart disease
= Meticulous control of blood pressure life-long
= Co-existing re-coarctation may be missed in the setting of aortic valve disease
- need a low index of suspicion

= Pregnancy (see pregnancy chapter) may present significant problems for these
patients and should not be undertaken without specialist advice.

Complications
e Arrhythmia: rare
e Endocarditis: often difficult to detect, need low index of suspicion
e Systemic hypertension: common
e Ventricular dysfunction: rare unless hypertensive hear disease or aortic valve
disease
e Thrombotic events: rare
e Sudden death: rare unless ruptured aneurysm
Lesion specific
e Repair site aneurysm - esp. patch grafts (no longer used routinely)
e Re-coarctation - common
e Accelerated atherosclerosis
e Stroke disease - haemorrhagic and ischaemic (including berry aneurysms)
e Ascending aortopathy (often with a bicuspid aortic valve)

e Aortic valve disease - stenosis or regurgitation
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NOTES ON MANAGING PATIENTS WITH MARFAN SYNDROME
Gary D Webb MD  Toronto University, Canada

Marfan patients should have access to expert diagnosis and management according to
the principle that rare and dangerous conditions should have their care centralized.
Marfan syndrome is often difficult to diagnose. Usually, a multidisciplinary team
should be involved in the process.
The Ghent criteria should be used. Most radiologists do not know the criteria for
lumbosacral dural ectasia. These will be discussed so the cardiologists can make them
available to their radiology colleagues.
Once a Marfan patient has been diagnosed, family members should be systematically
screened. Clinical geneticists are often best at this.
The clear diagnosis of Marfan should also lead to counselling regarding the 50%
recurrence rate seen in any child of a Marfan patient. Most Marfan patients of
childbearing age will still want to have children.
Marfan patients should be seen annually, and a transthoracic echo or other imaging
should be done to assess the diameter of the ascending aorta and the degree of aortic
and mitral regurgitation.
Marfan patients should have their BP controlled to <120/80. This is especially true for
patients who have already had a dissection.
Once an aortic dissection has occurred, the patient’s future health will usually be forever
jeopardized. Every effort should be made to intervene before a dissection occurs.
Marfan ascending aortas may not behave according to expectations. Their aortas not
uncommonly rupture or dissect at dimensions less than 55mm. We believe Marfan
patients should be offered a more aggressive surgical protocol based on access to a
cardiac surgeon skilled at aortic valve-sparing aortic root replacement.
Marfan descending aortas can be trouble too. About 5% of Marfan patients will
develop a type B dissection. We don’t yet know how to predict them.
Marfan abdominal aortic aneurysms are common in some families, and can be easily
screened for with periodic abdominal ultrasounds.
Marfan patients should be on beta-blockers unless they are very intolerant of more than
one member of this class of drugs, or unless they are contraindicated.
Beyond the aortic risks Marfan patients face, the most severe is blindness, a fairly
common occurrence. Marfan patients should see and be followed by Marfan-aware

eye specialists.
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Histology of the Aorta in CHD: Evidence of intrinsic diffuse Aortopathy
RPAX— FERBRHFFEEZ2—NREE
Common causes of aortic dilatation

Independent variables that alter the structure of ascending aortic media are systemic
hypertension, pregnancy, aging and congenital abnormalities, such as Marfan syndrome
or Turner syndrome.

In pregnancy, gestational changes in ascending aortic and pulmonary trunk media
include elastic fiber fragmentation, a decrease in ground substance, and
hypertrophy/hyperplasia of smooth muscle cells. To what extent these abnormalities
normalize after pregnancy is unknown. With advancing age, parallel layers of aortic
elastic fibers fragment, smooth muscle decreases, and collagen and ground substance
increase, especially in the thoracic aorta. In patients with systemic hypertension,
abnormalities of aortic medial elastin and collagen are significantly more prevalent than
in normotensive subjects of comparable age.

Aortic dilatation in bicuspid aortic valve (BAV) and aortic histology

BAV is often associated with abnormalities of the aorta such as dilatation, coarctation,
cystic medial necrosis (CMN), and dissection. In 1972 McKusick reported the
coexistence of BAV and CMN !, suggesting that the association was not coincidental.?
In many of the cases of BAYV, dilatation of the aorta occurred without significant aortic
stenosis or regurgitation. In reports on aortic dissection, around 10% of the cases were
BAV. 34 These observations have led us to the hypothesis that BAV and aortic
abnormality may reflect a common developmental defect, namely intrinsic aortic
weakness.

Aortic dilatation in various congenital heart disease (CHD) and aortic histology

In patients with the other CHD such as tetralogy of Fallot (TOF), single ventricle and
persistent truncus arteriosus, the dilatation of the aorta and/or aortic regurgitation were
also observed. The ascending aorta in CHD may dilate out of proportion to
hemodynamic or morphogenetic expectations, may become aneurysmal, and may
rupture. Comparatively, little attention has been paid, however, to the prevalence, range
and degree of abnormalities of the great arterial media. Using Marfan syndrome or
annuloaortic ectasia as prototypical extremes, we undertook a light microscopic (LM)
and electron microscopic (EM) study of surgically secured biopsies, supplemented by
necropsy specimens, in 102 patients with a wide variety of CHDs from neonates to
older adults (326 (3 weeks-81 years old) .°> A grading system consisted of negative
controls and grade 1,2, and 3 (positive controls) based on LM and EM examination of

medial constituents. As a result, media above a BAV was consistently abnormal and



identical whether the valve was stenotic or incompetent. Ascending aortic media
associated with acquired carcific stenosis of inherently normal trileaflet valves was
identical with negative controls, such as coronary artery disease or transplant donor. All
paracoarctation biopsies had medial abnormalities, the degree of which was identical in
proximal and distal segments, including in a 3-week old neonate. In TOF, ascending
aortic media was grade 2 or 3. Neonates with d-transposition of the great arteries had
grade 2 to 3 medial abnormalities in normal sized aorta. Necropsy specimens in adults
with TOF and dilated ascending aorta had grade 2 to 3 medial abnormalities. Great
arterial medial abnormalities in ascending aorta, paracoarctation aorta °, truncus
arteriosus are prevalent in patients with a variety of forms of CHD encompassing a wide
age range. Aortic abnormalities may predispose to dilatation, aneurysms, and rupture.
Whether these abnormalities are inherent or acquired, whether CHD plays a causal role,
and whether genetic determinants are operative, these questions remains unknown.
Aortic dilatation in patients with TOF-especially repaired TOF-

Aortic root dilatation is known to be a feature of TOF. Increased aortic flow
attributable to right-to-left shunting prior to repair is thought to be the underlying
pathogenic mechanism. Aortic root dilatation is greater in patients with TOF and
pulmonary atresia particularly in those who have not undergone repair. Aortic root
dilatation may lead to aortic regurgitation (AR), which in turn may necessitate surgery.
Aortic valve or aortic root replacement was required in a relatively small number of
adult patients with repaired TOF in a recent report from the Mayo Clinic.” Increased
aortic flow and previous trauma to the aortic root, during initial TOF repair, were
thought to be responsible for AR in this surgical series. Furthermore, aortic root
dilatation may predispose to aortic dissection and rupture.

As a clinical sample of aortic root dilatation, TOF is a very familiar and clinically
important. Aortic valve or aortic root (AoRo) replacement is occasionally required
because of AoRo dilatation and AR in repaired TOF. We especially focused on the
repaired TOF and evaluated AoRo size and possible factors associated with its dynamic
nature in adults with repaired TOF.® We aimed to evaluate serially the aortic root in an
adult cohort of tetralogy patients late after repair and analyze characteristics and
possible predisposing factors for aortic root dilatation. Of 216 patients with TOF repair
who underwent echocardiography in 1997 at Toronto University, we identified 32
patients -mean age of 36 + 8.0 years- with AoRo dilatation defined as ratio of
observed/expected AoRo size by standard nomogram > 1.5 (group A) and 54 TOF
controls, matched for age with AoRo ratio <1.5 -group B) who underwent at least 1

previous echocardiogram in the preceding 10 years. Mean indexed AoRo size (cm/m?)



in 1997 was 2.5 £ 0.5 in Group A and 1.7 + 0.2 in group B (p<.0001). AoRo rate of
change (mm/year) from the first to 1997 study (mean interval 5.2 + 3.8 years) was 1.7 £
3.8 in group A and 0.03 + 1.6 in group B (p=.001). Patients from group A had a longer
shunt-to-repair interval (p=.048) with a higher prevalence of pulmonary atresia
(p<.0001), right aortic arch (p=.03), moderate-severe AR (p=.002), aortic valve
replacement (p=.02), larger cardiothoracic ratio (p=.02) and increased left ventricular
end-diastolic dimensions (p=.002).

A subset of adult patients with TOF exhibits ongoing dilatation of the aortic root late
after repair, which may lead to aortic regurgitation necessitating aortic valve and root
surgery. This aortic root dilatation relates to previous long-standing volume overload of
the aorta and possibly to intrinsic properties of the aortic root itself.

B-Blocker and aortic root surgery for CHD with dilated aorta

3-Blockers are the drug of choice for prevention of progressive aortic root dilatation in
Marfan syndrome, especially in patients with an aortic root size > 40 mm.° There is no
consensus at present on B-blocker administration for prevention of progressive
dilatation of the aortic root in patients with CHD and repaired TOF. Nor is there
information on which patient and at what stage aortic root surgery should be considered.
Progressive AR or aortic root dilatation > 50 mm are widely accepted as criteria for
aortic valve and aortic root surgery for patients with Marfan syndrome. Aortic root
surgery may also be considered for patients with CHD and aortic root dilatation
exceeding 55mm, particularly in TOF when the primary indication for surgery is
pulmonary valve implantation.
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Echocardiographic Diagnosis of Congenital Aortic Valve and Aortic Diseases in
Adults
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Catheter intervention for COA/reCOA
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1 3) Surgery for Left Ventricular Outflow Tract Obstruction
- Challenge of repair without Prosthetic Valve -
Shunji Sano, Masaaki Kawada, Kozo Ishino, Hiroshi Oiwa, Ko Yoshizumi,
Takushi Kohmoto, Osami Honjyou, Kouichi Kataoka, Shin-ichi Otsuki,
Kenji Waki, yoshio Aragaki, Kiyoshi Baba
Department of Cardiovascular Surgery, Department of Pediatrics,
Okayama university Graduate school of medicine and dentistry
Department of Pediatrics, Kurashiki Central Hospital
The use of prosthetic devices for aortic valve replacement in infants and children is
associated with numerous short-term and long-term complications and, in most cases ,is
considered to be palliative. Mechanical valves have proven durability but require
lifelong anticoagulation. These valves have a persistent risk of thromboembolism and
may alter lifestyle especially women who are interested in pregnancy. Although
bioprosthetic valves and allograft valves do not require anticoagulation, they have an
accelerated rate of structural deterioration in children. Also the use of these prosthetic
valves in infants and small children often has been associated with annular enlarging
procedures to allow insertion of an adult- sized valve .
Recently Ross procedure has rapidly become the procedure of choice for aortic valve
replacement in the younger population. Although the operative mortality of Ross

procedure is low(2-4%), actuarial freedom from reoperation for autograft insufficiency



or recurrent left ventricular obstruction is below 90% at 10 years in many reports.
Between 1991- 2002, 176 children underwent surgery for Coarctation of aorta,

Interrupted aortic arch compex and hypoplasic left heart syndrome under 15 years of

age. 14 children underwent aortic valve surgery with 2 Ross procedure. Aortic valve

replacement was not done in any of these chidren.
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Long-term follow up after early primary repair of tetralogy of Fallot
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Electro-anatomical mapping of arrhythmogenic substrate in patients with
repaired TOF and supraventricular tachycardia.
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16) BAZEXRMEDEREEZE D BNP {EDHEET Study of plasma levels of brain
natriuretic peptide in adult patients with congenital heart disease
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17)EREMVREDIEYR- HEIZH (TS BNPEDZES Brain natriuretic peptide
level during the pregnancy in adult patients with congenital heart disease
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Pregnancy in Patients with Congenital Heart Disease
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Questionnaire survey of chest scar after the surgery in patients with adult
congenital heart disease
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(3%—#R)  Survey on nephropathies in the patients with cyanotic congenital
heart diseases : A multicenter study (the first report)
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Clinical features of hemoptysis complicating adult congenital heart disease
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Hospitalized cases in adult congenital heart disease
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2 3) EMEKEFMAE. (DA 2 Tk L= 46 RIS IE XM E LA+ imENAREA #H+
ZRFAEF 26O FMEER
Untreated adult case with cc-TGA, VSD, PA, TR presented with severe
hypoxemia and heart failure: Which option can we offer?
[ LK ZERZ R E W F & R LD g M & 54 B
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2 4) BDLETFIRIZE T S cardiac resynchronizing therapy
cardiac resynchronizing therapy for single ventricle
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25) 32 mCHIHTEZW STz Ebstein FHZD 1 4l
A case of Ebstein’s anomaly first diagnosed at 32 years of age.
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2 6) modified Fontan F1f7 15 FRIZHEARMEREAREE Y K9 —IEH
A case with atrial tachycardia after modified Fontan procedure
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2 7) RABIRERREICK T 5« JLEAHETM
Transcatheter coil occlusion of patent ductus arteriosus in adults
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2 8) EXMAMERAREAZE®D 1 fE4I Congenital Unilateral Pulmonary Vein Atresia
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2 9) Congenital AS [CERIMEZ &6 L 2IDEREXD—HI
A case of left ventricular hypertrophy with congenital aortic stenosis and
hypertension
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3 0) Eisenmenger fEIEHZ 2 L -T2 KM EERAISE 1 2D 33 A5l



A 33-years-old female of d-TGA type II with Eisenmenger syndrome
FRERXRZ/NEE., RERSENR
& kIR del R
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31) BRERICARIEZFH =77 O—EED 66 mEtE
Calcified coronary arteries in a 66 years-old woman with tetralogy of Fallot
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32) HEZREBRLENBREXREEARZED 1 6§l  Successful delivery of a patient

with giant coronary aneurysm due to Kawasaki disease
RRABESERKXFE/NEH
iRET. FHENMNER. 58 2. mlU#H—. FEIK, GHREH



24 &tE, 1983 &F (O mEF) [CNBRICBELTRAE Y ViaE, 1THEOLTa
—CAERBBREZROTRAEY Y - DPEUFE—IILEZRIE L, BEEHICE
E, HRIBTROEDIZEY SESYITEZ, (DT 2—T 10mm D EEENARSE
ERO=, BIRPO-OT AV b—TREREITTES., BIRFPHOLEH T
—TILRBZEDEARESINGN -1, BRAETAEY U THEBRREET
21z, 30 BETIMAEER 186%ER L=, R% - EMOFFHARBL -, F
FURERRL, THETEYTREY VEHRIE, AN UBREICERELT-, &
BAEL, DS, BREBARO/NY S 7y T T, 7RG 338, 1846g THAE L=,

ACT200 #ZHERIC~/NJvarv kA—)LL, BEREFRET—T7 7Y U ZRAL
o E2FIHBRNBHFLEDE-HLEBAT—TILEREZRTL., EEBARICE 1
5mm DEXBERBZROAREFRRITE . RAF 2 FERIEFTHD.

NSFEEHIREEEZE T HBITOIRIR - DIEDHA FS5 4 VIF4 < BEIRAT
Al 3R - DIRO U R ZBHEPARIICEERENALETH D,

3 3) Arrhyhtmias in postoperative cyanotic congenital heart disease
- Japanese experience

Makoto Nakazawa, MD

A Study Group for Arrhythmias Long-Term After Surgery

for Congenital Heart Disease (ALTAS-CHD study)
We have conducted a Japanese multi-center study on arrhythmias in patients long after
total repair for cyanotic congenital heart disease (CCHD). In this study, we analyzed
clinically significant arrhythmias in patient long after repair of tetralogy of Fallot,
Rastelli operation, the arterial switch operation, anf Fontan type operation. Data were
collected retrospectively from institutional data base of 10 participating institutes as
listed below.
In the postoperative tetralogy, 30 years survival of 512 hospital survivors was 98.4%,
and late death was seen in 8 patients. Clinically significant arrhythmias were seen in
10.5%. We have only 8 patients with ventricular tachycardia (VT). Severe morbidity
and mortality were seen only in 2 patients with non-paced complete AV block and in 2
patients with sustained VT. Risk factor analysis revealed that older age at repair is risk
for atrial fibrillation (Af), longer follow-up and wide QRS are for VT. This excellent
long term outcome could well be related to the fact that 60% of our patients had
postoperative QRS duration shorter than 120 msec.
In the Fontan group, 794 patients were enrolled, including 458 patients with
atrio-pulmonary connection (APC), and 336 patients with total cavo-pulmonary

connection (TCPC). There were 36 hospital deaths and 87 late deaths. Survival rate of



hospital survivors was 80% at 10 years and 72% at 20 years after APC, and 90% at 10
years after TCPC. Atrial tachyarrhythmias (AT) were seen in 150 patients and VT was
seen in 14 patients. Among the late death, 8 patients were related to arrhythmia, which
included ventricular fibrillation (Vf) in 5 patients and sustained VT in 2. It is
noteworthy that there was no death with documented AT.

In the Rastelli group, 351 hospital survivors were enrolled and their survival was 88% at
25 years wuth 30 late deaths. There were 12 patients with 2nd or 3rd degree AV block,
and 3 of them died after pacemaker implantation. Six patients developed VT or Vf and
22 patients had AT. Late death was associated with higher right ventricular pressure
(RVP), larger CTR and significant arrhythmias. Higher RVP was associated with VT/V{
or sudden death, and older age at operation or final visit was associated with AT.

In the Jatene group, we enrolled 542 hospital survivors and survival rate was 91% at 20
years. Late death > 1 year after operation was seen in 9 patients. One of them had
complete AV block, another had VT, and 3 died suddenly. Other 2 with VT/Vf had
severe morbidity. Including them, there were 9 patients with complete AV block, 2 with
sustained VT, and 2 with ventricular fibrillation.

In conclusion, arrhythmia is one of the major causes in late mortality and morbidity
after repair of CCHD. Surgical indication, procedure, and postoperative management

should be considered in this context.

34) J77B0—MEAE Arrhythmia & Sudden Cardiac Death Late after
Repair of Tetralogy(30 min)
Michael A Gatzoulis MD Royal Brompton Hospital & Reader in Cardiology,
National Heart & Lung Institute, London, UK

Repair of tetralogy of Fallot is nowadays associated with excellent long-term survival
and quality of life. However, arrhythmia and sudden cardiac death remain problematic
From the Textbook by Gatzoulis, Webb and Daubeney Eds: Diagnosis and Management
of Adult Congenital Heart Disease, Churchill Livingstone, 2003

Supraventricular arrhythmia

Atrial flutter and atrial fibrillation are relatively common in the adult with previous
tetralogy repair. Atrial tachyarrhythmia occurred in one third of adult patients in a
single-institutional report and was contributory to late morbidity and even mortality.??
Atrial flutter and fibrillation were more common in patients who had long-lasting

systemic-to-pulmonary artery shunts -and therefore persisting volume overload- and



those who required early reoperations for residual haemodynamic lesions, i.e. patients
with suboptimal result from reparative surgery. Older age at repair and
moderate-to-severe tricuspid regurgitation were found to be additional predictors of late
sustained atrial flutter and or fibrillation in a recent multi-centre study.!' It is of note that
previously documented atrial flutter or fibrillation does not preclude sustained
ventricular tachycardia or propensity to it in these patients. Such an overlap between
sustained atrial and ventricular tachyarrhythmia is more likely in patients with residual
right-sided haemodynamic lesions, most often in the setting of pulmonary regurgitation
and progressive RV dilation. Atrial tachyarrhythmia usually presents with palpitations.
Occasionally, however, patients can present with presyncope or syncope, and atrial
flutter has been postulated as a possible cause of sudden cardiac death, as these
relatively young adult patients have the ability for one-to-one atrio-ventricular
conduction. Patients presenting with sustained atrial flutter and or atrial fibrillation,
should undergo thorough assessment of their haemodynamics and should have target
residual haemodynamic lesions restored. Radiofrequency ablation, following mapping
for atrial reentry, is now yielding better results for classical atrial flutter and or
incisional re-entry tachycardia and has to be considered. Anti-arrhythmic medication
and the new generation atrial anti-tachycardia pacemakers are further therapeutic tools
available.

Ventricular arrhythmia

Non-sustained ventricular arrhythmia on Holter is very common (up to 60%) following
repair of tetralogy. Ventricular ectopy of grade > II according to the modified Lown
criteria (> 30 uniform ventricular extrasystoles in any hour) appeared to be associated
with increased risk of sudden cardiac death. However, more recent studies failed to
show such a relationship.!'? Sudden cardiac death following repair of tetralogy is
relatively uncommon.2®!" There is no justification, therefore, for prophylactic
anti-arrhythmic therapy to suppress Holter ventricular arrhythmia in this relatively low
risk population.

Sustained monomorphic ventricular tachycardia, in contrast, is relatively uncommon.!!
Re-entry is the most common pathophysiologic mechanism and multiple factors have
been implicated for its pathogenesis.?* The usual arrhythmia focus is in the RVOT, in the
area of previous infundibulectomy or VSD closure. In approximately 20% of cases the
re-entry focus can be multiple, involving the body of the RV. RV dilation and stretch
with slowed ventricular activation'? are also contributory to the creation of re-entry
circuits within the RV, whereas impaired haemodynamics are responsible for sustaining

ventricular tachycardia, once initiated. QRS duration from the standard surface ECG has



been shown to correlate well with RV size in these patients.'* A maximum QRS duration
of 180 ms or more is a highly sensitive and relatively specific marker for sustained RV
and sudden cardiac death in adult patients with previous repair of tetralogy'® (Figure
19.2). QRS prolongation in these patients reflects: A) initial damage to the bundle,
during tetralogy repair® (right ventriculotomy, relief of muscular subpulmonary stenosis
and suture placement for VSD closure) and B) late progressive QRS prolongation,
secondary to RV dilation, almost invariably the result of chronic pulmonary
regurgitation. A recent multi-centre study!! has shown that QRS change with time may
be a more sensitive and specific predictor of patients at risk. New, absolute QRS
predictive values for sustained ventricular tachycardia will be required for patients
undergoing tetralogy repair in the current era, as most of them undergo repair via the
right atrium and pulmonary artery and not through a right ventriculotomy, which used to
be the norm until the late 1980's. Initial QRS prolongation immediately after repair is,
therefore, significantly shorter in contemporary cohorts. QT dispersion (the difference
between the shortest and longest QT interval in any of the 12 leads of the standard
surface ECG), a marker of inhomogeneous repolarization, has also been shown to be
predictive of sustained monomorphic ventricular tachycardia late after repair of
tetralogy."* A QT dispersion >60 ms combined with a QRS duration of > 180 ms refines
further risk stratification for sustained VT for adult patients. Recent reports
demonstrating depressed heart rate variability and baroreflex sensitivity, suggest that the
autonomic nervous system may also be involved in arrhythmogenesis.?® Abnormal
right-sided haemodynamics, predominantly RV dilation due to pulmonary regurgitation
with or without pulmonary stenosis are very common in patients presenting with
sustained ventricular tachycardia'' (Figure 19.5). Detailed haemodynamic assessment is,
therefore, of paramount importance. Furthermore, interventions to restore underlying
residual lesions, usually right-sided, should be an essential part of risk modification and
arrhythmia management in these patients.”’ Other invasive therapeutic tools are
transcatheter or intra-operative ablative procedures and AICD implantation. AICD
implantation is usually an adjacent therapy for secondary prevention of sustained
ventricular tachycardia and sudden cardiac death, following restoration of residual
haemodynamic problems. AICD may also be considered for primary prevention for
patients at risk, when advanced ventricular dysfunction is present and no target
haemodynamic lesions for catheter and or surgical intervention are to be found.
Anti-arrhythmic therapy has clearly a role for the symptomatic patient, but one cannot
overemphasise the need for addressing underlying haemodynamic lesions. Prophylactic

antiarrhythmic therapy, in contrast, for the asymptomatic patient with Holter



ventricular ectopy has no role. Patients with repaired tetralogy are low risk subjects for
sustained ventricular tachycardia and sudden cardiac death, and the potential
pro-arrhythmic side effects of anti-arrhythmic therapy can be more hazardous.

Sudden Cardiac Death

Sudden cardiac death has been reported in all large series with an incidence varying
between 0.5 and 6% .2%!! Older age at repair and relative postoperative RV hypertension
(to LV) have been previously shown to be risk factors for late sudden death.?
Transannular patching, predisposing to free pulmonary regurgitation, and accelerated
rate of QRS prolongation were additional predictors of sudden death in our recent
multi-centre study!! (Figure 19.5). RV hypertension (RV systolic pressure > 60mmHg)
in isolation was not predictive of sudden cardiac death or sustained ventricular
tachycardia in this study. Patients with sustained monomorphic ventricular tachycardia
and those dying suddenly, shared a common electrophysiologic and haemodynamic
substrate, suggesting a common pathogenic and pathophysiologic mechanism. Patients
who died suddenly, however, had a much later repair compared to patients presenting
with sustained ventricular tachycardia. This in turn suggests that LV dysfunction,
secondary to long-lasting cyanosis and volume overload (from palliative arterial shunts)
may also be contributory to sudden death. It is of note that none of the 16 patients who
died suddenly from this multi-centre study had undergone reoperations or catheter
intervention to address existing important residual haemodynamic problems. Despite
obvious limitations with available retrospective data,?® it is becoming clear that
preservation or restoration of RV and pulmonary valve function may reduce the risk of
sudden cardiac death in these patients. As with sustained ventricular tachycardia,
addressing residual haemodynamic lesions should be part of the risk modification
approach for sudden cardiac death. Furthermore, this approach is shown to preserve
ventricular function,'”-' which in turn is a major determinants of the very long-term

outcome for these patients.?

3 5) Late Reoperation after TOF repair : Experiences in Korea
Woong-Han Kim, M.D

Seoul National University Children's Hospital, Seoul, Korea

We reviewed multi-center experiences of late reoperations after total repair of Tetralogy
of Fallot in Korea retrospectively. We included only the patients for whom the
interval(between total repair and reoperation) was more than 3 years. There are 4

participating hospitals, and the total number of patients was 188. The database of



patients for whom total repair of Tetralogy contained data since 1974 and late
reoperation data has been collected since March 1985.

There were 2 early mortalities (1.1%) and there have been no mortalities since 1992.
The age of total repair was decreasing with time. Most common causes of late
reoperation was residual right ventricular outflow tract obstruction (RVOTO) including
stenosis of the branches of the pulmonary arteries. Subsequent causes were pulmonary
regurgitation, residual ventricular septal defect (VSD), tricuspid valve regurgitation,
arrhythmia, and aortic regurgitation. There were differences in the interval according to
causes (P<0.05). The causes of reoperation were different according to years of total
repair. In early periods, the main cause was residual VSD and more recently, the main
cause was pulmonary regurgitation. Branch stenosis of pulmonary arteries was more
common in the left side than the right. The most common procedures of reoperation
were pulmonary valve replacement and RVOT widening and correction of stenosis of
the branches of the pulmonary arteries. Subsequent procedure were VSD closure,
tricuspid valve repair and arrhythmia surgery. Materials for pulmonary valve
replacement were Hancock® valve(49), Carpentier-Edwards® valve(35), Homograft (11),
FREESTYLE® valve (7), Polystan® conduit(2) and St. Jude® mechanical valve (2) etc.
One patient received heart transplantation due to severe right ventricular failure and

protein-losing enteropathy. Each hospital had differences in age of total repair, intervals,
causes of reoperation, and common procedures of reoperation probably due to different
surgical strategies.

After repair of Tetralogy of Fallot, reoperations are needed in later years in some

patients, so close follow-up is necessary.
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37) YARB— RFFii
LATE ARRHYTHMIAS AFTER MUSTARD REPAIR OF TGA
Gary D Webb MD  Toronto University, Canada
Atrial arrhythmias are an important issue for many patients with congenital heart
disease irrespective of whether they have had surgery for the heart defect or not.

The typical Mustard patient is bradycardic because of surgical damage to the
sinoatrial node. The patient’s exercise heart rate response is blunted. Sinus node
dysfunction is seen in half of the patients by age 20. Symptomatic bradycardia may
warrant permanent pacemaker implantation, although guidelines as to when pacing is
indicated are not very clear for the asymptomatic patient. Overall, about 25% of
Mustards will be paced. After an atrial switch, transvenous pacing leads must traverse
the upper limb of the baffle to enter the morphologic left ventricle. Active fixation is
required because coarse trabeculation is absent in the morphologic left ventricle.

Palpitations and near-syncope/syncope from rhythm disturbances are fairly
common in these patients. Atrial flutter occurs in 20% of patients by age 20. Simply
noting that the patient’s heart rate is faster than usual may lead to the recognition of an
arrhythmia.  While classical isthmus-dependent atrial flutter may occur in Mustard
patients, scar-based flutter or intraatrial atrial tachycardia (IART) is much more
common.

Medical suppression of recurrent atrial flutter may require pacing to prevent excessive
bradycardia. Atrial flutter is usually recurrent, and antiarrhythmic therapy is usually
not perfect in achieving arrhythmia avoidance.

Ablative therapies for atrial flutter in Mustard patients require more skilled and
experienced operators than for more common ablations, and will have a lower success
rate than in patients with simpler lesions such as ASD.  The isthmus is divided by the
inferior caval baffle, which redirects blood from the inferior vena cava to the mitral
valve. Therefore, part of the ablation may have to be carried out in the pulmonary
venous atrium, which can only be accessed retrogradely through the right ventricle to
the right atrium.

Several studies have shown a link between systemic right ventricular dysfunction on the
one hand, and clinical arrhythmias and sudden death on the other. Mechanoelectric

interactions of this nature represent a theme seen with other conditions such as repaired



tetralogy of Fallot. In fact, late atrial flutter and fibrillation should be seen as
surrogate markers for impaired systemic ventricular function. The development of
these arrhythmias should prompt a full hemodynamic evaluation and review of the

patient’s management plan.

38) ARMDEBERIATERICHTS27IL—aVink

Ablation therapy for arrhythmia late after palliation

of congenital heart disease (10 min)
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3 9) Fontan conversion D FED S FEI R EARE &
Surgical intervention for arrhythmia at the Fontan conversion
ENERSHBHFE L2 — DRBMESF
Department of Cardiovascular Surgery,
National Cardiovascular Center
BBFR, EFFHE. B HE. BFEB. \KREER
Hideki Uemura. Koji Kagisaki, Masahiro Koh,
Ikuo Hagino, Toshikatsu Yagihara

[B#9] total cavopulmonary connection (TCPC) ~DERMEFHTDED . FERA
BFRORBRETRET 5,

[x¥%] atriopulmonary connection |Z & % Fontan F4if (11 f5l) 3 & U one and one
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AEELLDEYRE. RFEETEZEZ L TKELLURLE, 7HTEH. EFEEEIC
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[#&ZE] Fontan conversion IZBE L. BT ECABRFRIIERINE—D20DF
T avER, BRT IHRABESLOERT IEBEENODEEREIRE LS HE
mahHY., TOPMAELEBRIZODVWVTSEDLY RPOBEHEZET,

Objective:  To review our experiences of surgical intervention for arrhythmia
concomitant with TCPC conversion.

Materials:  Investigated were 14 patients previously undergoing atriopulmonary



connection for the Fontan circulation (in 11) or one and one half ventricular repair (in 3),
subsequently followed by TCPC conversion. Age at definitive procedure ranged from
I to 22 (a median 5) years, duration before conversion being 124 to 234 (a median
175) months. In all patients, the right atrium had been markedly dilatated, and atrial
fibrillation/flatter or other supraventricular arrhythmia had been noted.

Methods: TCPC conversion was carried out using an artificial graft on
cardiopulmonary bypass and under induced cardiac arrest. The distended wall of the
right atrium was extensively resected, leaving the portion around the sinus node. In 7
patients, the left atrial wall was electrically incised by means of cryoablation in a
modified maze fashion. Cryo-technique was also employed for ablating the possible
electric re-entry circuit within the right atrium, in all the 14 patients.

Results: Postoperative cardiac index was 2.8%+0.5 I/min/m? (a mean and a standard
deviation), and central venous pressure 102=2mmHg; these being obviously better than
preoperative values. Functional status also improved, and became postoperatively
NYHA class I. Exercise testing, in contrast, has not changed drastically. In 4 patients,
a pacemaker was eventually implanted for sinus nodal dysfunction. Administration of
anti-arrhythmic agents has been continued in another 5.

Conclusion: Surgical intervention treating arrhythmia is one of the options that could
reasonably be considered at the Fontan conversion. Its efficacy and limitation,
nonetheless, should be determined with more extensive evaluations, since we have

encountered a problem of residual arrhythmia.
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Key-note lecture
1) The obstetrical point of view considering high risks of mother and fetuses (30min)
IVMEBDWRIRE D%
FTEEE EIURRSKSRtUZ—RFEHAR

2) Prognostication of pregnancy for the Adult with CHD  General (30min)
FRMEDREDIIRIZE 1T 5 — MG RER



Gary D Webb  Toronto University, Canada

3) Maternal cardiac function during pregnancy (10min)
bE iR TR D BHAID R RE
BEHEHL BEIFERSRECF—/DNEH

4 ) Anesthesia during cesarean section for pregnant women with congenital heart
disease
(Comparison of anesthetic techniques and impact on neonates) (10min)
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Part 2 11:25-13:00
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5) Prognostication of pregnancy for the Adult with CHD: Lesion Specific (30min)

ERMEVERBOIYR - KERDORBER
Michael A Gatzoulis The Royal Brompton Hospital, UK

6) Valve disease during pregnancy with special emphasis on prosthetic valve (10min)
FIRAE &R, AT HERRIF/RZPDLELT
EFFE RRLXFERKZEMNREBAROEMLERZERTRE

7 ) Anti-coagulation
AIFEIROUEREREZE (10min)
FREE ABXKZFNREH

8) Cardiac surgery in pregnancy:
Cardiopulmonary bypass and utero-feto-placental unit (10min)
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9) The necessity of comprehensive care systems and facilities for adult congenital
heart disease patients — especially the system for pregnancy and delivery
(10min)
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1) The obstetrical point of view considering high risks of mother and fetuses
MREBDIRIRE %
FTEEE EIURRSKSRtVZ—RFEHAR
Yoshihide Chiba Dept. Perinatology National Cardiovascular Center
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2) Prognostication of pregnancy for the Adult with CHD General (30min)
FRMEDNREDIIRIZE 1T 5 — MG RER
Gary D Webb  Toronto University, Canada

Maternal Conditions with Highest Pregnancy Risk



o O O O

Marfan with dilated aortic root
Severe systemic ventricular dysfunction
Severe aortic stenosis

Severe pulmonary hypertension

Components of Pregnancy Cardiac Point Score System

o

o

o

o

Prior Arrhythmia, TIA, Stroke, or Heart failure prior to pregnancy

NYHA > 2 or cyanotic

Left Heart Obstruction (MVA < 2 cm*AVA < 1.5 cm?, LVOT gradient >30
mmHg)

LVEF <40 %.

Risk of Primary Maternal Cardiac Event (CHF, Arrhythmia, Stroke or Death)

o

o

o

0 points 3 %
1 point 25 %
>1 point 65 %

Independent Predictors of Fetal/Neonatal Adverse Events

o

o

o

o

o

NYHA > 2 or cyanosis
Left heart obstruction
Maternal smoking
Multiple gestation

Anticoagulation during pregnancy

An Approach to Risk Stratification and Monitoring

o

o

o O O O O

Clarify the nature of maternal cardiac problem

Stratify risk — define the global risk index (above) and determine if any
lesion-specific risks

Arrange multidisciplinary consultation even if low risk

Prepare a written management plan, which deals with multiple contingencies
Decide on level of care needed

Arrange peripartum monitoring

Expect a good outcome

3) Maternal cardiac function during pregnancy x5 D BKIDHEEE

EifRiRssmt o4 —/DhREE  ZFEHEt, X M. BRXZ
RIFIE#E FESHE
AEEERER  EHEE—
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4) Anesthesia during cesarean section for pregnant women with congenital
heart disease
(Comparison of anesthetic techniques and impact on neonates)
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5) Prognostication of pregnancy for the Adult with CHD: Lesion Specific (30min)
FEREDREDIEYR ; REHNDOHEER
Michael A Gatzoulis Adult Congenital Heart Programme, Royal Brompton
Hospital & Reader in Cardiology, National Heart & Lung Institute, London,
UK

Remarkable recent advances in medical and surgical management of congenital heart
disease (CHD) have resulted in nearly 90 percent of such patients surviving to adult life. A
new, heterogeneous population of women now need advice about pregnancy and expert
perinatal care.

To manage a pregnant patient with CHD we must understand her specific congenital
anomaly, the nature of prior surgical correction, and the residua and sequela, which remain.
The impact of the normal changes of pregnancy on the abnormal physiology of the
congenital lesion can then be anticipated.

Women at low risk in pregnancy are those who have few or no symptoms and good
ventricular function without haemodynamically compromising or potentially life
threatening arrhythmias. They lack severe left ventricular inflow or outflow obstruction,
do not have significant pulmonary or systemic hypertension and do not need to take
anticoagulants. Appropriate plans regarding the level of surveillance required and the

mode and timing of delivery should be made early in pregnancy. Patients at high risk



should be provided with appropriate contraceptive advice. In general, the outcome of
pregnancy is favorable in most women with congenital heart disease. However, the risks
are increased compared to health women and the need for a multi-disciplinary approach
(including cardiologists, obstetricians, anaesthetists and other related disciplines) to
minimize these risks cannot be overemphasized.

Lesion Specific Data

Left to right shunts

The effect of increase in cardiac output on the volume loaded right ventricle in atrial
septal defect (ASD), or the left ventricle in ventricular septal defect (VSD) and patent
ductus arteriosus,is counterbalanced by the decrease in peripheral vascular resistance.
Consequently, the increase in volume overload is attenuated. In the absence of
pulmonary hypertension, pregnancy, labour and delivery are well tolerated. However
arrhythmias, ventricular dysfunction, and progression of pulmonary hypertension may
occur, especially when the shunt is large or when there is pre-existing elevation of
pulmonary artery pressure. Infrequently, particularly in ASDs, paradoxical embolisation
may be encountered if systemic vasodilatation and/or elevation of pulmonary resistance

promote transient rightto left shunting.

Left ventricular outflow tract obstruction

When aortic stenosis complicates pregnancy it is usually because of congenital bicuspid
aortic valve which may also be associated with aortic coarctation and/or ascending
aortopathy. Other causes of left ventricular outflow tract obstruction at, below, and
above the valve have similar haemodynamic consequences. Women with symptomatic
aortic stenosis should delay pregnancy until after surgical correction. However the
absence of symptoms antepartum is not sufficient assurance that pregnancy will be well
tolerated. In a pregnant woman with severe aortic stenosis, the limited ability to
augment cardiac output may result in abnormal elevation of left ventricular systolic and
filling pressures which in turn precipitate or exacerbate heart failure or ischaemia. In
addition the non-compliant, hypertrophied ventricle is sensitive to falls in preload. The
consequent exaggerated drop in cardiac output may lead to hypotension. In a
compilation of many small retrospective series, 65 patients were followed through

106 pregnancies with a maternal mortality of 11% and a perinatal mortality of 4%. Most
of the complications were reported in the earlier studies. In 25 pregnancies managed
more recently, there was no maternal mortality but deterioration of maternal functional
status occurred in 5 (20%). Intrapartum palliation by balloon valvuloplasty may be

helpful in selected cases.



In the absence of prosthetic dysfunction or residual aortic stenosis, patients with
bioprosthetic aortic valves usually tolerate pregnancy well. Though it had been stated
that pregnancy mightaccelerate the rate of degeneration of bioprosthetic or homograft
valves, recent studies have shown that this is not the case. A study of 14 pregnancies in
women who underwent pulmonary autograft aortic valve replacement (Ross procedure)
reported favourable maternal and fetal outcomes except in one woman who developed
postpartum left ventricular dysfunction. Pregnancy in a woman with a mechanical valve
prosthesis carries increased risk of valve thrombosis as a result of the hypercoagulable
state. The magnitude of this increased risk (3-14%) is greater if subcutaneous
unfractionated heparin rather than warfarin is used as the anticoagulant agentand may
be a result of inadequate dosing, monitoring or reduced efficacy with subcutaneous

unfractionated heparin.

Coarctation of the aorta (see data on CoA abstract)

Pulmonary stenosis

Mild pulmonic stenosis, or pulmonic stenosis that has been alleviated by valvuloplasty
or surgery, is well tolerated during pregnancy and fetal outcome is favourable. Though a
woman with severe pulmonic stenosis may be asymptomatic, the increased
haemodynamic load of pregnancy may precipitate right heart failure or atrial
arrhythmias; such a patient should be considered for correction before pregnancy. Even
during pregnancy, balloon valvuloplasty may be feasible if symptoms of pulmonary

stenosis progress.

Cyanotic heart disease: unrepaired and repaired

In uncorrected or palliated pregnant patients with cyanotic congenital heart disease such
as tetralogy of Fallot, single ventricle, etc, the usual pregnancy associated fall in
systemic vascularresistance and rise in cardiac output exacerbate right to left shunting
leading to increased maternal hypoxaemia and cyanosis. A recent report examining the
outcomes of 96 pregnancies in 44 women with a variety of cyanotic congenital heart
defects reported a high rate of maternal cardiac events (32%, including one death),
prematurity (37%), and a low live birth rate (43%). The lowest live birth rate (12%) was

observed in those mothers with an arterial oxygen saturation of < 85%.

Tetralogy of Fallot is the most common form of cyanotic congenital heart disease.
Pregnancy risk is low in women who have had successful correction of tetralogy.
However, residua and sequelae such as residual shunt, right ventricular outflow tract
obstruction, arrhythmias, pulmonary regurgitation, right ventricular systolic dysfunction,

pulmonary hypertension (caused by the effects of a previous palliative shunt), or left



ventricular dysfunction (caused by previous volume overload) increase the likelihood of
pregnancy complications and require independent consideration.

Atrial repair (Mustard or Senning procedure) was developed for the surgical correction
of complete transposition of the greatarteries. The anatomic right ventricle supports the
systemic circulation.Late adult complications following atrial repair include sinusnode
dysfunction, atrial arrhythmias, and dysfunction of the systemic ventricle. In
43 pregnancies in 31 women described in recent reports, there was one late maternal
death. There was a 14% incidence of maternal heart failure, arrhythmias, or cardiac
deterioration. Few recipients of the current repair of choice for complete transposition—
the arterial switch procedure—have yet reached reproductive age.

The Fontan operation eliminates cyanosis and volume overload of the functioning
systemic ventricle but patients have a limited ability to increase cardiac output. In a
recent review of 33 pregnancies in 21 women who were doing well after the Fontan
operation, there were 15 (45%) term pregnancies with no maternal mortality although
two women had cardiac complications and the incidence of first trimester miscarriage
was high (39%). Since the 10 year survivalrate following the Fontan operation is only
60-80%, it is important that information regarding long term maternal prognosis be

discussed during preconception counselling.

Marfan syndrome

Life threatening aortic complications of Marfan syndrome are caused by medial
aortopathy resulting in dilatation, dissection,and valvar regurgitation. Risk is increased
in pregnancy because of haemodynamic stress and perhaps hormonal effects. Although
older case reports suggested a very high mortality risk in the range of 30%, more recent
data suggested an overall maternal mortality of 1% and fetal mortality of 22%. A
prospective study of 45 pregnanciesin 21 patients reported no increase in obstetrical
complications or significant change in aortic root size in the patients with normal aortic
roots. Importantly, in the eight patients with adilated aortic root (> 40 mm) or prior
aortic root surgery, three of their nine pregnancies were complicated by either aortic
dissection (two) or rapid aortic dilatation (one). Thus, patients with aortic root
involvement should receive preconception counselling emphasising their risk, and in
early pregnancy should be offered termination. In contrast, women with little
cardiovascular involvement and with normal aortic root diameter may tolerate
pregnancy well, though there remains a possibility of dissection even without prior
evidence of aortopathy. Serial echocardiography should be used to identify progressive

aortic root dilatation and prophylactic B blockers should be administered.



Congenitally corrected transposition of the great arteries

Many adult patients will have had surgical interventions, primarily VSD closure and
relief of pulmonic stenosis, sometimes requiring a valved conduit from the left ventricle
to the pulmonary artery. Potential problems in pregnancy include dysfunction of the
systemic right ventricle and/or increased systemic atrioventricular valve regurgitation
with heart failure, atrial arrhythmias, and atrioventricular block. In two recent reports on
41 patients, there were 105 pregnancies with 73% live births and no maternal mortality,
although seven patients developed either heart failure,endocarditis, stroke, or

myocardial infarction.

Eisenmenger syndrome and pulmonary vascular obstructive disease

Maternal mortality in Eisenmenger syndrome is approximately 30% in each pregnancy.
The preponderance of complications occurs at term and during the first postpartum
week. Preconception counselling should stress the extreme pregnancy associated risks.
Termination of pregnancy should always be offered to such patients,as should
sterilisation. The vasodilation associated with pregnancy will increase the degree of
right to left shunting in patients with Eisenmenger syndrome, resulting in worsening of
maternal cyanosis with adverse effect on fetal outcome. Spontaneous abortion is
common, intrauterine growth restriction is seen in 30% of pregnancies,and preterm
labour is frequent. The high perinatal mortality rate (28%) is caused mainly by

prematurity.

e Siu SC and Colman JM. Heart disease and pregnancy. Heart, 2001; 85: 710-5
e Connolly HM and Warnes CA. “Pregnancy and Contraception” In: Gatzoulis, Webb
and Daubeney Eds: Diagnosis and Management of Adult Congenital Heart Disease,

Churchill Livingstone, 2003

6) Valve disease during pregnancy with special emphasis on prosthetic valve
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7 ) Anti-coagulation $uERE &L
Teiji Akagi, Wakako Himeno, Yoshie Hidaka.

Department of Pediatrics, Kurume University, Kurume, Japan

Patients with mechanical prosthetic valves are at risk for a thromboembolic event and
require lifelong anticoagulation medication. Warfarin is considered the most suitable
anticoagulant treatment, however it is well known that warfarin poses significant
hazards to both mothers and fetuses during pregnancy, including a high incidence of
fetal embryopathy or fetal loss. On the other hand, several recent reports describe that a
low incidence of fetal embryopathy and maternal complications even when warfarin

treatment was continued during pregnancy. In this regard, uncertainty remains expressed



concerning the risks associated with pregnancy in women with mechanical prosthetic
valves as well as regarding the choice of anticoagulants. In this presentation, we review
the result of Japanese nationwide survey of anti-coagulation therapy in patients with
mechanical valve, and recently published AHA/ACC guideline to warfarin therapy.

Although definite warfarin embryopathy is quite rare condition in Japan, such
findings do not warrant the safety of warfarin administration during pregnancy. Rather,
education and offering of evidence based information to the patients are most important
for women having prosthetic mechanical valves. Compared with previous reports,
Japanese experiences had a relatively lower incidence of thromboembolic complications.
The choice of modern valves such as Saint Jude Medical or Carbomedics valves may
have influenced for the lower incidence of complications.

Life-threatening complications are not rare and the rate of fetal loss increases in
pregnancies in women with mechanical prosthetic valves, however a high rate of
successful outcomes of pregnancies may be expected. Establishment of suitable
anticoagulant management and education based on evidence prior to the pregnancy are

essential for the optimal management.

8) Cardiac surgery in pregnancy:
Cardiopulmonary bypass and utero-feto-placental unit
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9 ) The necessity of comprehensive care systems and facilities for adult congenital heart
disease patients — especially the system for pregnancy and delivery
Hidemi Dodo*, Akira Ishizawa*, Takayoshi Isoda*, Torayuki Okuyamaf,
Atsuko Murashimai, Michiya Natori§, Michihiro Kitagawas,
Takahiko Kubo§, Yuushi Itoll, Tomoo Nakamurall, Haruhiko Sago¥
National Center for Child Health and Development
*Division of Cardiology, TDivision of Genetics,
tDivision of Maternal Medicine, §Division of Obstetrics and Gynecology,

[IDivision of Neonatal Intensive Care, §Division of Fetal Medicine

The growing population of adult congenital heart disease (ACHD) patients necessitates
special care systems and facilities. Large numbers of women with congenital heart
disease, no matter of operated or unoperated, reach childbearing age. Because of
changing circulatory and respiratory physiology during pregnancy, some patients with
ACHD require special attention and care. Also, issues of fetus, including genetic
concern, are very important. We have been dealt with pregnancies of ACHD patients
in special facilities.  Relevant to these facilities are the staff, the multidisciplinary
consultants, patient population, and the diagnostic laboratories. The pediatric
cardiologists, obstetricians, and gynecologists are the core staffs. = The maternal
medicine physicians, specialists of genetics, specialists of fetal medicine and neonatal
intensive care specialists are collaborated as consultants.  Maternal medicine
physicians care not only physical issue but mental problems. Genetic specialists
consult the issues from the general frequency of occurrence of congenital heart disease
to complex chromosome abnormalities. Also, we feel the importance of collaboration
between pediatric cardiologist, fetal medicine doctors, and obstetrician, especially in the
same hospital.

We would like to present our systematic approach for pregnant ACHD patients and fetus



with CHD. ematic approach for pregnant ACHD patients and fetus with CHD.






