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Aortic stenosis other than bicuspid aortic valve

CoA/IAA

U sy

CoA/IAA
gL

repaired

unrepaired

Ef

Atrial septal defect, secundum [ASD)

PAPVR
0 &y

PAPVR
=L

repaired

unrepaired

Atrioventricular septal defect (AVSD/ECD)

Incomplete
O AVSD

Complete
AVSD

repaired

unrepaired

51

Bicuspid acortic valve

CoA/IAA
HY

CoA/IAA
HZL

repaired

unrepaired

O Bt O o4 3

Coarctation of the aorta (CoA)/interruption of aortic arch (IAA)
isolated or only with VSD

VsD

O
y

VSD
L

ogyo|ajo|d

repaired

unrepaired

£HEAB(EE)

Congenitally corrected transposition of the great arteries (ccTGA)

unrepaired

conventional repair (systemic RV)

double switch operation

Fontan operation ( IZTCPGC)

ERFAB(ER

Ebstein’ s anomaly

unrepaired

stage [ palliation/bidirectional Glenn operation

Fontan operation ( X IZTCPC)

biventricular repair

FEERY-ERR

Mitral valve disease, congenital

MS
HY

Ms
L

repaired

unrepaired

L

21 E—
TurnerfEE B
22q11 2R EERER
& [E

% RiE
Marfan E % B
Dt

oooOoo0ooo

Patent ductus arteriosus, isolated (PDA)

repaired

unrapaired

Patent truncus arteriosus (PTA)

repaired

unrepaired

Pulmonary atresia with intact ventricular septum (PA=IVS)

unrepaired/stage [ palliation

bidirectional Glenn operation

Fontan operation (R IZTCPC)

biventricular or 1+1/2 repair

UL TIX BRSO KR

I I (T4 O B

A

TIO—TPAH®D EELY

(TR velocity > 3.4m/sii &)
hT—T L TPAHREE B8R
MeanPAP:25mmHg, PWP<15 mmHg
A~ B

O O o0

Eisenmengeri{b @ &

O Y O L

Pulmenary atresia with ventricular septal defect (PA-VSD/TOF-PA)

MAPCAs

O "%y

MAPCAs

O "L

repaired

unrepaired

Pulmonary stenosis (PS)

repaired

unrepaired

Tetralogy of Fallot (TOF)

repaired

unrepaired

Total anomaleus pulmonary vencus return, isclated (TAPVR)

repaired

unrepaired

Transposition of the great arteries (TGA)

unrepaired

atrial switch operation (systemic RV)

arterial switch operation

Rastelli type operation

Univentricular heart (UVH)/Tricspid atresia or single ventrile (TA or SV)

unrepaired/stage | palliation

bidirectional Glenn operation

Fontan operation ( X IZTCPC)
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Ventricular septal defect (VSD)

AR (CIEE)
0 sy

AR (CHEE)
074

repaired

unrepaired

Others

repaired

OOooooOoOooooooooOooooooooOoOoooooooooooooooooooooo

unrepaired
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a. Noninvasive evaluation

Class 1 1. A thorough clinical history and physical examination should be

b. Hemodynamic warkup
Class I 1. Adults with CHD and new-onset arrhythmias, worsening ar-

conducted in adults with CHD and symptoms suggestive of
arthythmias (e.g., palpitations, presyncope, syncope), docu-
mented new-onset or worsening arthythmias, or resuscitated
sudden cardiac death (Level of evidence: )"

2. A resting 12-lead ECG is indicated in adults with CHD who are
evaluated for arrhythmias (Leve! of evidence: C}"T

3. Ambulatory ECG monitoring is indicated when there is a need
to clarify or exclude an arrhythmia diagnosis, correlate arrhyth-
mias with symptoms, evaluate risk, or determine appropriate
therapy (Level of evidence: B). 78-80.91

4. Cardiac event loop recorders are indicated to establish whether or
not sporadic symptoms are caused by transient arrhythmias
(Level of evidence: C). =

5. Patients with suspected arrhythmias and implanted cardiac
rhythm management devices should undergo device interroga-
tion to retrieve diagnostic information provided by arrhythmia
detection algorithms, trended data, histograms, and/or intracar-
diac electrogram recordings (Level of evidence: B). 991,92

6. Implantable loop recorders are useful in cases where the index of
suspicion for a malignant arrhythmia is high (e.g., syncope) but a
symptom-rhythm correlation cannor be estblished by conven-
tional noninvasive techniques or invasive electrophysiologic
testing (Level of evidence: B). 8Les

Class  Cardiopulmonary exercise testing can be useful in adules with CHD

Ila and known or suspected exercise-induced arrhyrhmias in order o

provoke the arrhythmia, establish a diagnosis, or assess response to

rhythmias, or resuscitated sudden cardiac death should undergo
hemodynamic assessment, including transthoracic or trans-
esophageal echocardiography, to rule out potentially contributory
conditions such as regurgitant or obstructive lesions, shunts,
ischemia, and ventricular dysfunction (Level of evidence: B). 8.93.95

2. Magneric resonance imaging or cardiac computed tomography is
useful in assessing adults with CHD and arrhythmias when
cardiac structures or function cannot be reliably assessed by
echocardiography or supplemenmry informarion is required
(Level of evidence: B)

3. Coronary artery evaluation is indicated in assessing life-threatening
ventricular arrhythmias or resuscitated sudden cardiac death in
adules with CHD over 40 years of age and in those with CHD
associated with a higher risk of coronary ischemia, such as congenital
anomalies of the coronary arteries, coronary arteriovenous fistulae, a
history of coronary surgery, or the potential for coronary compres-
sion by vascular conduits or stents (Level of evidence: B).""°

c. Electrophysiologic testing

Class [ Electrophysiologic testing is indicated in adules with unexplained
syncope and “high-risk™ CHD substrates associated with primary
ventricular arthythmias or poory wlerated arrial
tachyarrhythmias, such as tetralogy of Fallot, transposition of the
great arteries with atrial switch surgery, or significant systemic or
single ventricular dysfuncrion (Level of evidence: C)."*"""

Class  Electrophysiologic testing with programmed atrial and ventricular

1la stimulation can be useful in adules with CHD and life-

threatening arrhythmias or resuscitated sudden cardiac deach
when the proximate cause for the event is unknown or there is
potential for therapeutic intervendon at the time oFlhe
electrophysiologic procedure (Level of evidence: B)." "% %%

th Level idence: C).7°
al (:.a.rd":mpj (Level of evi e (J be useful in selected adul Class  Electrophysiologic testing may be considered in adults with CHD and
ass lopuimonary EXErcise testing may useful tn selected adults IIb palpitarions suggestive of sustained arthythmia when Lhe convenuoml

1Ib with CH[_) am;l arrhythmias as part of"a b'roa.dcr workup to diagnostic workup is unrevealing (Leuel of cvidence: C).°
exclude triggering factors such as exercise-induced oxygen
desaturation or myocardial ischemia (Leve! of evidence: C), o

UER D 722 WACHDI R E DO ARk A 7 ) —=2 T D& % J7]

Class I 1. Surveillance for asymptomatic adults with CHD should follow
established guidelines, including visits at regional ACHD cen-
ters at regular intervals for complex CHD, periodic intervals for
CHD of moderate complexity, and occasionally for simple
forms of CHD (Level of evidence: €).'

2. Surveillance for adults with moderate or severe CHD should
include a standard 12-lead ECG at least once per year (Level of
evidence: C).””

3. In adults with CHD and implanted cardiac rhythm manage-

ment devices, routine follow-up should include device

interrogation and review of stored diagnostic information (Level

of evidence: C)

Periodic Holter monitoring can be beneficial as part of routine

follow-up in adults with transposition of the great arteries and

atrial switch surgery, Fontan palliation, and in patients with

tetralogy of Fallot over 35 years of age (Level of evidence: B). 79.80

2. Programmed ventricular stimulation can be useful in risk
stratifying adults with tetralogy of Fallot who have additonal
risk factors for sudden cardiac death, such as left ventricular
systolic or diastolic dysfunction, nonsustained ventricular
tachycardia, QRS duration >180 ms, and extensive right
ventricular scarring (Level of evidence: B). 40.76,83.91.92

Programmcd ventricular stimulation is not indicated as a
screenmg tool to routinely risk stratify Eatients with tetralogy of
Fallot at large (Level of evidence: B). 76,

2. Programmed ventricular stimulation does not appear to be of
value for risk—stratiﬁfing adults with transposition of the great

arteries with prior atrial switch surgery, in the absence of
46

Class IIa 1.

Class III 1.

symptoms (Level of evidence: B).
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In adules with CHD, the choice of pharmacologic therapy for

arthythmia management should consider facrors such as
coexisting sinus node dysfunction, impaired AV nodal
conduction, systemic or subpulmonary ventricular dysfunction,
associated therspies, child-bearing potentid, and acquired
comorbidities (Level of evidence: B)

In adults with CHD and paroxysmal or persistent IART or
arrial fibrillation, an inicial strategy of rhythm conol is
reasonable, particularly in the serting of moderare or complex
CHD (Level of evidence: C).

It is reasonable o manage adults with dmple forms of CHD
and IART or auial fibrillation according to previously pub-
lished guidelires for antiarrthythmic therapy in adults wich arrial
fibrillation or fAutter and no or minimal heart disease (Leve! af
cvidence: €)1

. In the pharmacologic management of adules with CHD of any

complexicy, IART or arral fibrillation, and normal AV con-
ducrion, it is rasonable to include adequare AV nodal blockade

o ]I:lrewzm a rapid ventricular response (Level of evidence:
B 113

. In-adulu with CHID and frequent recurrent sympeomaric IART,

an ablarion is preferable o long-term pharmacologic
rhr_rapy {Iﬂd:fwnium B)_”":’ 171

. Amindarone can be considered a firse-line antiarthythmic agene for

the long-term mainenance of sinus thythm in aduls with CHD
and IART or arrial fibrillation in the presence of pathologic
hypertrophy of the systemic venricle, systemic or subpulmonary
ventricular dystinction, or coronary arery disease (Level of eviderce:
€)' It should be used with caution in patients with cyanotic heart
disease, a low body mass index (<21 I:g"m),i, concomitant heparic,
pulmonary, or thyroid disease, or an uncorrected (T interval 460
ms or =500 ms in the presence of ventricular conducrion delay
(Mﬂfﬁm& .&J‘_I'ﬁ' 30,152

In the shsence of a coexisting condirion listed abave and subject
to the stated precautions, it is reasonable o consider amio-

darone as a second-line antiarhythmic agent for the long-rerm

Class IIb 1.
2
Class IIT 1
2

maintenance of sinus rhythm in adules with CHD and IART or
arrial fibrillation (Level of evidence: B). 1dd, 150,152

. Subject 1o standard precautions and barring any contraindication

(e.g. crearinine dearance < 20 mL/min, hypokalemia, ((T'c =440
ms or =500 ms in the presence of ventricular conduction delay),
dofetilide is probably a reasonable alemarive m amiodarone in
adules with CHD and systemic ventricular dysfuncrion or as a
second-line antiarthythmic agen: (Lezel of evidence: B)."""'7

It may be reasonable to libemlize the use of bera-blockers in
patients with transposition of the great arteries, arrial swirch

surgery, and IART o protect against ventricular arrhythmias
and sudden cardiac death (Lewsl of evidence: B e

. Subject to standard precautions (e.g., renal insufficiency, hy-

pokalemia, severe sinus node dysfunction or AV nodal disease,
uncorrected QT inrerval =460 ms or =500 ms in the presence
of ventricular conduction delay), sotalol may be considered 2
first-line antiarrhythmic agent for the long-term mainenance of
sinus rhythm in aduless with CHD and IART or acrial
fibrillation (Level of evidence: E). 142,144,148

. Oral class I anriarchythmic agents are not recommendzd for the

maintenance of sinus rhythm in adules with CHD and IART or
arrial fibdllation who have cornary amery discase or moder-
ately to severely depressed systolic dysfunciion of a systemic or
subpulmonary ventricle (Level of evidence: R) 137140343

. Dronedarone is not recommended in patients with a history of

heart failure, moderate or severe systolic ventricular dysfunc-
tion, or moderate or complex CHD because of potential con-
cems over mmmil}ghﬁm failure and increased morality (Leve!
ofﬂli{feﬂe B).Isr"l' !

Rhythm control in adults with CHD and IART or atrial fibrillation

l

« Identify and treat precipitating factors

* Consider catheter ablation

|

| |
Simple CHD Moderate CHD

|

= Systemic ventricular hypertrophy or

|

Complex CHD

Systemic or subpulmonary

* Systemic or subpulmonary ventricular dysfunction? ventricular dysfunction?
| |
! | | 1
No Yes No Yes
* Flecainide® A t
* Propafenone’ y S::‘fl:t?l?;z:w * Amiodarone*
. M - ilide®
Sol:alol1 « Sotalol* Dofetilide
« Amiodarone*
* Dofetilide"
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Class 1 1. For adules with simple forms of CHD and hemody- Class [Ib
namically suble IART or arrial fibrillation of unknown
or >4 8-hours” duration, therapeuric anticoagulation is
recommended for ar least 3 weeks prior to cardioversion,
or, alternatively, a transesophageal echocardiogram may
be performed to rule our intracardiac thrombus (Level of
cvidence: B 1A153.174176

2. Adules with complex CHD and sustained or recurrent
IART or arrial fibrillation should receive long-term oral
anticoagulation for the prevention of thromboembaolic
complications (Level af evidence: R)1 18193156

Class IIa 1. For adults with moderate or complex CHID and hemody-
namically stable IART or ardal fibrillation, it is reasonable ‘Class 111
o pursue therapeutic anticoagulation for ar least 3 weeks
prior to cardioversion or perform transesophageal echocar-
diography to rule our thrombus, re&;ard.lem of arthythmia
duration (Level of evidence: B). 3313

2. Long-term ol anticoagularion therapy is reasonable in adules
with CHD of moderate complexity and sustained or recurrent
IART or arrial fibrillation (Level of eviderce: C). 118193196

3. Vitamin K antagonists can reasonably be considered the
oral anticoagulant agent of choice in adules with moderare
or complex CHD, pending safety and efficacy dara on
newer oral anticoagulants (NOACs; ie., direct thrombin
i“hibimrslg'}‘flg‘?j{g‘ factor Xa inhibirors) (Level of eui-
dence: B). T

1. It may be reasonable for adules with IART or arrial fibril-

lation and simple nonvalvular forms of CHD to receive
either an orad anticoagulant, aspirin, or no therapy for the
prevention of thromboembalic complications on the

basis of established scores for stroke risk (e.g., CHA,DS -
VASc) and bleeding risk (e.g., HAS-BLED) (Level of
evidence: B). 17

In adules with simple forms of CHD and no prosthetic
heart valve or hemodynamially significant valve disease, a
NOAC may be a reasonable alternative to a vitamin K
2:,& n(ui;ﬁ xl;en? Iaﬂj:l' ulation is indicared (Level of evi-

. Pending fumre studies, there are cumendy insufficient

plmnumkhrifplumuiylumi:, safery, and efficacy
dara to endorse use of NOACs in adules with Fonran sur-
gery (Level of evidence: C),

Anticoagulation is not indicated for the prevention
of thromboembolic complications in adules with CHD
and AV nodal reentrant tachycardia or accesory
pathway—mediated tachycardia (Lewe! of evidence: C).

Thromboprophylaxis in adults with CHD and IART or atrial fibrillation

l

|

Long-term thromboprophylaxis

Yes

|

Simple CHD
1

Prosthetic valve or
significant valve disease?

No

*

CHA,DS,-VASc score

I

Acute cardioversion
|
: Moderate/
Duration unknown or 248 hours? complex CHD
. 1 VM
Yes No l
Moderate/
complex CHD Simple CHD
Anticoagulation
23 weeks or TEE' [
0
Cardioversion [

* No thromboprophylaxis * VKA
* NO.

No thromboprophylaxis | ASA

o——F [}b to—1

|
22
i
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Class 1

Class lla

Class IIb

1.

Catheter ablation is indicated for recurrent sympromatic and/
or drug-refractory supraventricular tachycardia related o
accessory AV connections or twin AV nodes in adults with
CHD (IIWIJ id. . B)‘l’“‘,.l\.'.ldl.lt.‘

. Catherter ablation is useful for adults with CHD and symp-

tomatic and/or drug-refractory IART or focal atrial
wachycardia (Level of evidence: B)"*" 02020208 172274377

. Catheter ablation is recommended for adults with CHD,

ventricular preexditation, and high-risk or muldple accessory
pachways, as commonlx encountered in Ebstein anomaly
(Level of evidence: C). am

. A 3-dimensional electroanatomic mapping system s

indicated for guiding ablation of postoperative atrial
t;}:llmm:s in adults with CHD (Level of evidence:
Irrigated or large electrode-tip catheters can be useful for the
ablation of postoperative atrial tachyarrhythmias in adules
with CHD (Lewel of evidence: 8).1"&’—“

. Catheter ablation can be beneficial for recurrent sympromaric

and/or drug-refractory AV nodal reentrant tachycardia in
adules with CHD (Level of evidence: €)' 7724324

. A catheter-based procedure centered on electrically isolating

pulmonary veins can be useful in adults with CHD and
sympromatic drug-refractory atrial fibrillation (Level of
evidence: C).™

. It may be reasonable to perfform invasive diagnostic electro-

physiologic studies in patients with Ebstein anomd! prior to
anticipated cardiac surgery (Level of evidence: B).”

. In adults with CHD and sympromatic atrial tachyarthythmia

refractory to pharmacologic and standard ablation therapy, it
may be reasonable to consider AV nodal ablation and pacing
as third-line therapy (Level of evidence: C).”"**°

[ACHDEE D LRMEFRENRT 7 L—= 3 k)

Class 1

Class 1la

Class 1Ib

Class 111

Catheter ablation is indicated as adjunctive therapy to an
ICD in adules with CHD and recurrent monomorphic
ventricular tachycardia, a ventricular tachycardia storm,
or multiple appropriate shocks that are not manageable
by device re o]ﬁﬂnmm or the (Level
ez}ialte: C).g‘“ e o g oy y

Catheter ablation can be considered for sympromaric
sustained monomorphic ventricular tachycardia in
adults with CHD and ICDs as an altemative to drug
therapy (Level of evidence: B).”">™™

1. Catheter ablation may be reasonable in adults with
postoperative CHD and nonsustained or hemody-
namically poory tolerated ventricular tachycardia by
means of an empiric anatomic approach (Lewe! of evi-
dence: C).*™*

2. Catheter ablation may be reasonable in adults with
CHD and frequent ventricular ectopy associated with
&ts:ionting ventricular function (Level of evidence:

0.

1. Catheter ablation is not indicated for asympromatic
relatively infrequent ventricular ectopy in adules with
CHOP and stble ventricular function (Level of evidence:
o.

2. Catheter ablation alone is not considered appropriate
prophylactic therapy in adults with CHD deemed to be
ar increased risk for sudden cardiac death (Level of ev-
idence: C)."*
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1. Permanent pacing is recommended for adults with CHD and ~ Class Ila 1.

sympromaric sinus node dysfunction, including documenred
sinus bradyandia or duonowopic incomperence chat is
intrinsic or secondary to required drug therapy (Level of exi-
dence: €177 Devices that minimize ventricular pacing
are preferred (Level of evidence: Ry s

2. Permanent padng is recommended in adules with CHD and

sympromaric bradycardia in conjuncrion with any degree of AV
block or with venwicular arrhyrh_mias&csuﬂtd w be due to
AV black (Tevd af evidence: B).7 2

3. Permanent pacing is recommended in adules with congeniral
complete AV block and a wide QBS escape rhythm, complex

ventricular ectopy, or ventricular dysfunction (Level of evidence:
F),57A401-403

4. Permanent pacing is recommended for adules with CHD and

postoperative high-grade second- or third-degree AV block thar
is not expected to resolve (Level of evidence: €).77 0%

Class [Ib

Class 111

Permanent pacing is reasonable for adults with CHD and
impaired hemodynamics, as assessed by noninvasive or invasive
cardia or loss of AV s:ynd'mron)r (Level

means, due to sinus by

of evidence: )77

2. Permanent pacing is reasonable for adules wich CHD and sinus

or junctional brad}tard_h_fardlefmnljm of recurrent [ART
(Level of evidence: C).7"77%*% Devices with atrial
antitachycardia pacing properties are preferred in this
subpnpd.uinn of paticnts {Leoed g“mi&mx; Fiyl 119,342, 343408

3. Permanent pxins it reasonable in adules wich mnseniml

complete AV block and an average dafl.une resting hear rate
<50 bpm (Level of evidence: B)." "

4. Permanent pacing is reasonable tor adules with complex CHD

and an awake resting hean rare isinus or juncional) <40 bpm
or venuicular pauses =3 seconds (Level of evidence: C').g" A
device wich nnrirxhyurdin pacing properties may be
considered if the underlying anaromic substrare carries a high
likelihood of developing [ART (Level of evidence:
B,LL 19, 342, 343, 40

1. Permanent padng may be reasonable in adules with CHD of
moderare complexity and an awake resting hearc rare (sinus or
jnncriolul) C,tﬂ}_l’)[:m or_wnlricul:lr pauses =3 seconds (Tevel
of evidence: C).77 7" 4 deviee with andtachyardia
pacing properties may be considered if the underying anatomic
m: gﬂ;gs&}:g];};lﬁcdlbood of developing IART (Lewel af

2, Penmancnc Pa.clns may be considered in aduls with CHD, a
history of ermndent pestoperative complete AV_.blocl{, and re-
sidual bifasdicular blodc (Level of evidence: €))7

1. Pacing is not indicated in asympromaric adules with CHD and
bifasccular block with or without first-degree AV block in the
absence of 2 history of trnsient compleee AV block (Leved of”
evidence: )7

2. Endocardial leads are generally avoided in adules with CHD
and intracardiac shunes. Risk asessment regarding hemody-
namic circumstances, concomirant anticoagulation, shunt
dosure prior to endocardial lead placement, or akemarive ap-
pmoaches for lead access should be individualized (Fevel af eri-
dence: B).ESE

[ACHDA# D 1CDiE L]

Class | 1CT2 chesapy is indicated in adules with CHD who are
survivors of cardiae arrent due o veneriaular fibrillation
ar hemedy namically unsmble venericular achycardia
after evaluation to define the case of the event and
exclude any com) Mnf}g reversible etiology (Leved of
erldene; H)A0ACACLE
ICD therapy & indicared in adules wich CHDY and
ponsiarecoms sesiained vemtricalar taokyoardie who have
unde hemodynamic and :lcarorhv_siobgi:_
luation Mf«f ilee: B 10ARITA ARG
Carheter ablarion or suegery may offer a resonshle
alternative or adjunce o [CTD cherapy in carefully
seleceed patients (Level of eviaomees C1L7
3. 1CD therapy is indicaed in adules with CHID and a
.E!nmfc e penericuler giection fracdon <35%,
iventricular physiology, and New York Heart Asso-
ciarion (NYHA) class 11 ar 111 sympeoms (Teved of
cviderce: w_U'..I..l."“.l_‘.‘ 435
1C1Y cherapy is reasonable in sdecred aduls with
tetralogy ef Falloe and multiple dsk Bcwos for sudden
andiac dexth, such = left ventricular systwolic or
diastelic dysfuncrion, nonsustsined venricnlar
tachycardia, QRS durarion =180 ms, exrensive rght
venmcular scarring, or inducible sustained venricular
tachycardia ac :lenmplny;ialagic study (Levef of
M&’m .BJ N1AD TORA DT VTS 4 I ek T el

b

Class 1a

lass b

lass 1L

55

1. ICD cherapy may be remonable in aduls with o

single oF stemic dpht scutricular ejecticn frtction

<35%, particularly in the presence of addigunal
risk faceors such as complex venercular arhyth-
mizs, unexplained smoope, NYHA funcrional olass

11 ar 1T symproms, QRS durstion 2= 140 ms, o

severe systemic AV valve megu rgitation (Level af

cridenger £) 5B

1CT the py may be considered in adules with CHDY

and 3 sysseric semtricsdar egection fraction <35% in the

absence of overt symprams (NYHA dass 1) or ocher

knawn risk factors (Level of coidenee aff €157 40

1CTD cherpy may be considered in adules with CHD

and ﬁp{ af wknatn ovigia with hemodymamically
significant sustained venericular mchyardia or fibeil-

lation inducible ar decerophysiologic sudy (Levad o7
- __B'l'n!".l_»u

1CD chempy may be considered for nonhospiral-

ired adults with CHD awsiting beare tram-

plintation (Level of evidence: C)."74°F

. 1D therapy may be considered for adules wich syn-
cope and moderare or complex CHID in whom there is
3 high clinical suspicion of vensricular arrhythmia and
in whom thorough invasive and nonimasve e
vestigations have failed wo define a ciuse (Leawd of s
iddemee )77

. Al Class 11 recommendatons listed in currens ACCH
AHAHES guidelines apply w adules with CHD
(Leve! of eviefence: €17 These include:

a. Life expectancy with an accepeable functional sta-
s < year;

b Incessane wentricular achpeandia or venricoular

fibrillarion:

. Significans peychizric illness thar may be aggra-
vared by 1CD implancation or predude systematic
fellow.up;

d. Parenss with drugerefractory NYHA clas [V

symptoms who are nos candidaes for cardine
ransplancation or candiac resmchonization

5]

W

S

u-

n

therapy,

2. Adules with CHD and adsanced pulmonary vascular
disease (Eisenmenger syndrome) are generally not
considered candidares for [CDY thempy {Lewd of avi-
denee: B

. Endocardial leads are penerally awided in adules with
CHIY and intracardiac shunts Risk assessment
regarding hemodymamic drcumstances, concomi tane
anncoagulation, shune chosue prior to endocardial
lead plicement, or alemarive approaches for lead ac-
cess should be individualized (Level of Evisknce:

By s

™
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— LVEF<35%

l

= Sinus rhythm
= * NYHA IHV
= LBBB

l

QRS 2150 ms”
Class |, Level B

CRT indications in adults with congenital heart disease

|

[, QRS 120-149 ms*
Class lla, Level B

*NYHA IV
L, *Delay transplant/
mechanical support
Class Iib, Level C

l

‘ *
Systemic LV Systemic RV Single ventricle
LVEF >35% ~ RVEFs35% RVEF >35% EF <35% EF>35%
NYHA * RV dilation « Ventricular dilation
% ol * NYHA II-IV « NYHA [V
— +>40% V-pacing’ a— < "
Class ifa. Level + RBBB; ORS2150 ms * QRS2150 ms
£ Class lla, Level C Class lla, Level C
: l
* Severe subpulm-vent = Cardiac surgery
dilation/dysfunction * QRS 2150 ms™® * TV surgery
= NYHA IIHV *Progressive ventricular < NYHA |1V
* RBBE; QRS 2150 ms” dilation/dysfunction * RBBB; QRS2150 ms”
Class lib, Level B Class lb, Level B Class lib, Level B
*NYHA IV
= «>40% V-pacing’
Class lib, Level C

antricle; RV, right ventric

, right bundle branct

e; EF, ejection fraction; NYHA, New York Heart Assoc
block; V-pacing; ventricular

g: subpulm-vent, subpulmaonary ventricular; TV, tricuspid valve

pac

Class 1

Class lla

Class Hb

Class 111

[ ACHDE # OCRTIH ]

CRT is indicared in adules with CHD, a systemic left ventricular ejection fracion <35%, sinus rhythm, complete lefr bundle branch

uy

=

b =

block (LBBB) with a QRS complex =150 ms (spontancous or paced), and New York Heart Association (NYHA) clas I o IV
(ambulrory) symproms (Lesel of evidence: B

. CRT can be useful for adults with CHD, a systemic left ventricular ejection fraction <33%, sinus rhythm, complete LBBB with a

QRS complex 120-149 ms (spontaneous or paced), and NYHA class [I w IV [ambulatory) symptoms (Level of evidence: B). 77

. CRT an be useful for adules with a systemic right ventricular ejection fraction <35%, right ventricular dilaiion, NYHA chss 11 o [V

(ambulatory) symproms, and complete right bundle branch block (RBBB) with 2 QRS complex > 150 ms (spontaneous or paced)

c2an

{&N!ofm#ﬂh’f.' (:)-_r_. 526529545, 746

. CRT can be useful in adules with CHD, a systemic ventricular ejection fraction <35%, an inwinsically narrow QRS complex, and

NYHA chss | w IV (ambulatory) symproms whe are undergoing new or mﬁhme_m de@.ric_e_ ian:hn!mingldi anticipated
requirement for significant (>40%) ventricular pacing (Level of cvidence; )71 HEFRTIITREITITE gy Ie_-si[g)paclng from
the systemic ventricular apex/mid-lateral wall may be considered as an altemarive (Levdl of evidence: (), B9 TTUBTIETASEESSB

. CRT an be useful for adules with a single venrricle gection fraction < 35%, venericular dilaation, NYHA dass 11 to I'V (ambularory)

symproms, and a QRS omplex =150 ms due o inravencricular conducdon delay thar produces 2 complere RBBB or LBBB
morphology (spontaneous or paced) (Level of eddence: oy R

. CRT may be conddered in aduls with CHD, a systemic ventricular ejecticn fraction >35%, an intrinsically narow QRS complex,

and NYHA class 1 vo IV (ambu larory) symproms who are undergoing new or replacement device implantation with anticipared
requirement for significane (=40%) venericular pacing (Level of evidence: CJ. Sin?lr_:.si te pacing from che systemic venricular apex/mid-
Lreral wall may be considered as an alternative (Lewel of evidence: -l.":)."r"3 HO6, J65= 375, 347353

. CRT may be considered in adules with CHD undergoing cardiac surgery with an intrinsic or paced QRS dumrion =150 ms, complete

bundle branch block morphology ipsilatenal ta the systemic venricular (lefr or right), NYHA class [vo IV [ambulatory) symproms, and
progressive gystolic systemic venmaular dyshunction and/or dilatation or expectation of such dei.'eh‘l)mem mga.rdlag of the gjection
fraction value, especially if epicardial sccess is required to implement CRT (Level of eviderce: B). SIESI5

. CRT may be considered in adules with CHD and a sysremic rishl ventricle nnderg)ing cardiac surgery for rriclupid valve regurgitarion

with an intrinsic or paced QRS duration 150 ms, complete RBBR, and NYHA clss | w IV (ambularory) symproms, regandless of the
degree of right ventricular syscolic dysfuncrion (Level af evidence: B).7

. CRT may be considered in adules with CHD (e g.. tetralogy of Fallor) with severe subpulmonary righe venericular dilararion and

dysfunction, complete RBBB with a QRS complex > 150 ms., and NYHA dass [I to IV (ambulatory) symproms (Level of evidence:

) 52ES 54556

CRT may be considered in selected aduls wich CHD, NYHA dass [V symproms, and severs systemic venericular dysfnction in an
arempt to delay or averr cardiac eransplantation or mechanical support (Level of evidence: €175 i
CRT is not indicared in adults with CHD and a narrow QRS complex (<120 ms) (Levd of evidence: B

. CRT is not indicated in adules wich CH D whose comorbidities and/or frail oy limic survival with good funcrional capacity o less than 1

year (Level af evidence: )77
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13, @EEZRFAEA LR LEERDLEGIIED 1 4

paug Bt JIED R/eED SER Y R Ay

MR =2 HER BeEl?

TERERSRE 2 — 1) AR - sRASERME DR EZEE 2) Dl SR

UEF] 6 0% Lotk

[F3k]  T71ERER I V7

(S RENE) B A

(BUpE]  FriCfERE Lo S 3icm I L Tuniz,

5 8 CHD CLERAEM S NN, BEZZIT T, U209 ARNCIRIZT
HEIT < O AR ABE LG A2 T 7212, B RBIEBR AR 2 43I S,

EIE R IMEEANE T =R Ip PSR 4 & 2, FRAIZBRMGT 2 & — AR BTl
HEBLL, WEEICBTOREEE 7o o7, S OICFIRAIZHE L CHIRROUER

DU RISV S IR LTz, DR E=a Y br—1 o= BFEBEAREE 257,

DT 2 —ZTREO ZRPHEA SR LOMiEmEZ & 0F L Tz,

NEHEFRIZBRIL &l S v, ARt 2 20 A % ICTR# E B Y Bkt & /e > 72,
(AL ]

TVE7 A 25mg Bl T¥vZA40mghyl, VIvZAmginl
PAAH 1 5megsy 1EMIMZ, 73 v 27 A100mg+4AR#40ml +~=hr—/
Pt i & S L Tz,

[ AR 7 — # ]

WBC 6320 RBC 513 Hb 14.0 Ht 44.2 P1t 11.5

TP 6.7 Alb 3.2 T-Bil 5.0 D-Bil 2.9 AST 40 ALT 25 LD 438 CK 126

BUN 90 Cre 1.48 eGFR 28.8 Na 129 K 4.7 C1 95 BNP 1656.9

(GEIS==t)

RV-LA APG 86mmHg LV-RA APG81mmHg

RVEF(RVDd RVDs (2 CT#t5) 58% severe TR

[ABeEL > b7 ]

Rl Y
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14. 77 A—MEEGEME 30 FORANBICHELE L EEOLTLEEZE L =—F
IMRIE BED. BXER. KRN RV, KE £V, KFEMAY. B £,
AHIEL?. FEEE"

FEERZFBRBAREY, SMRE? DEOLENFEY

[FEH]] 40 3%, Zcft:

(2]

#iEt.L A% (NYHA B$RE I TIn~111, MLA4E)
#tHEmE (Fh8Ek 76/9 (36)mmHg, PAR 402 dynes * sec/cm®)
# 7 7 o —NEERRES - FeRiE

(1980 - LNEEFM 5 » HRITERFF VSD &+ v FEASH)
- EREMEIRFETE (PR)

- BEE=RAFH (TR)

- FLHER

- DEHERE (VSD)BREOERGFY ¥ b

# = BRI X

#@vLEME (2007 4£~)

2 f23

# e E R SRR

< 7R > 7 VEREREDY PRI (NYHA BE6E 535 1)

<BUREE>T R (1980 4F) (27 7 o —UBEIC ) L, ODPEERT 2 51T L7z, #6 (ifE iiE
& VSD DFRIEL ¥ o R AERO BV, 5 4 A 1412 VSD BHSETT 2 fidT L 7=, M4Be ORI s i, 1
~2AEIC 1 OEMZZE LTH Y, 2003 FEI0EHEN, 2007 £ LEMEN 2780 7225, AR
FE7p < NYHA BEREZ2JH T TRAE L TV e, 2008 AR HIEREE D J7ERF O B BTN HHEBL L T 72
MNARIZ L TV o7, 2013 4E 1 AICA v 7 b o YUkl 2 0 DR 23 9 L. NYHA RERE
SFFEINV OEIELARBROZW THPLICARL & 72 oo, LE, DARRIGHEIEDBALG S 417225, NYHA
BERE I CRRE L, #RfF> v o b, =R iR (TR), MBIRF G (PR) . ifim i+ 2388 %
ZEMND, FBEMEOTZDIZ 2014 45 1 A 10 BIZYBEUIRILE /VEHZ ARE, RS LA M B L
fIrL, 1 A 16 BIZIEERBNEHZEERL & e o 72,

<EERPRRLTT >

Furosemide (7 > 7 A)20mg. Azosemide (%A 7— k) 30 mg, Beraprost( K/LF—)60u g.
Dabigatran (77 ¥ ¥) 220mg. Isosorbide dinitrate(= k@ —/1)15 mg

< EEFRFELUE >

HE 148 cm, {KHE 43.6 ke, 1K 36.5 ‘C. R4\ 72 /43 A%, Mt 100/64 mmHg,

Sp02 86%, =ik : WA, HES : HA £ TR 2 HEIRAZHE, (DBERS ¢ R EDH IS U
Levine3/6. PLEiEHAMES Levine2/6. A%y : A CIIMEE S5, W% T coarse crackle (+) |

o8



REER - IPHE 3 BadEmian, MRS, DU - FRRVRIERES, mik ()

<HRERTR>

BRI AT A 73 #T (room air) : PH 7.426, PCO243.5 Torr, P0259.8 Torr, HCO3 28.0 mmol/L,
BE™ 3. 2mmol/L. SOz 89. 1%

PRERAE - RER )R O REL )veel) /—Fr(H)elrer ()

M - %EE R : WBC 4300 /ml, Hb 9.4 g/dl, Ht 31.6%. P1t 19.7X10*/ ml, PT-INR 1. 28,
D-D 0.44 ug/ml

=2 T.P. 7.0g/dl. Alb 4.2 g/dl, T.Bil 1.0 mg/dl. D.Bil 0.5 mg/ml, GOT 27 IU/1, GPT
21 1U/1, ALP 419 1U/1, v —-GTP 98 IU/1, LDH 256 IU/1, CPK 58 IU/1, UA 3.7 mg/dl, ChE 207
TU/1. T.cho 142 mg/dl, LDL-Cho 61 mg/dl. TG 38 mg/dl BUN 21.7 mg/dl, Cr 0.41 mg/dl. Na
140 mEq/1. K 4.0 mEq/1, Glu 121mg/dl. HbAlc 6.9 %

WO Ws « 464%  BNP_155 pg/ml. CRP 0.04 mg/dl. ANA <40

< ABFRpLER > 0% 76 bpm, LEME), EEAGMT 0y 7 AEIER

< AP s X >

< DB ERRE > Y AL

<D T —T ViRE >

CAG: HERA2 L

JERE (mmHg) : FRERIR (24) . FTREAR(19) . 45 (23). 422 68/ EDP 14, FAfi#Ehfik 76/9 (36) .
FIGEINR 79/17 (35), BHEMRELAJE (23), A28 135/ EDP 26, KEBR 129/78 (100)

<Fick 1>

CO 2.19 L/min, CI 1.63 L/min/m*, PAR 402 dynes * sec/cm’ . PARI 540 dynes * sec/cm’ * m’

<fHER>
ViR MEDRRE & SARA > Mk ?
VIELDAREDOFRRE ESTARA 2 Mk ?
v NRHEIRRIE(E ORI B 5 H> ?
vPR, TR, BBV ¥ ¥ MZx LT, AR AZ T REN?
S IRNR—RYETFTY TORE, Hi#E. FHIRZ - - -
VILDITARA > Pk ?
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15. AN RIELEREBESFIRIL, EZTEHYEHTLN?
g HE CRREZERFREE e AR

BN GG R MR DR RIS FETH 2. TH0, YR, 2OV oo DI R N ED F/ 2 TETV5, B
FIREER B X TETWDEITW R BN SE R CIE BV EDITER S5 i 2+ s AN DIZIE, b oA
HEEFIZE > TR, 63k, TAPHERIR | LU TRAIRBECREM v 7 —CE SN TEIZHL0
THHD, 2B, ERNCED EOITKIS SV TE T, TR R LIE B EWVOBEE DS HENL D120
N, TNENDRETHIEDY AT IZOWTDOBESR | SHIZEDORHEZ B E A 72 dEIRAT O R4, 4T
R PEMS IO B, SERIETRE | DWANWATR A N ERES L, T B WSHER RS 255,

— R DIR B LN > THE LR DIE BN DY SHIZ—D—DDOEBIZHOWNTE, BHIEE
WCRERIEDED DD, SHIT, FEIRICIDIEER « FFK -« MR - N 73k - B AEEARRE R E D23, s B %
Effid 5, VAZFHMIX, BICEBAIZEA TR — Bl —FlORBOFMNEE THLH, FEFIDOY
AZFHEL T, NYHA 33EIFASHWBLILTOD, NYHA 2358 T BT, BIC K2 503, iR
ROV AIIRL T LS HEPIRIIEER To<Eb BB A REE B 2 bivd, — 7 NYHA /I EELL |
TIL, ARUR - 3 WeRF DY AT RN e B | PR iat TOE BRSNS, DIRBA DHEIRIZ
KT AVAZEAMIZIX, ZDOMIZH, WHO D430, ZAHARA-CARPREG 728 DAY 7Nz
b,

IERZ B BT D MiaX DEAFIZ OV T, AR TR DHARTALIREINBE LIRS, PEFL -1
BRARFH T T, Dl i SR - BRIER} - Az R, SRR R, BRR Toehd | R, SBIT
BBV T —E AT T AT V)= F— AL DEREFINEETHY, = Fiir=E- 4
s ICU - DA E R RO E=A U7 BRIAEE - N O EEE IR BRI B AEE , SHITITR o7
DD NICU ZRE WMo > TWDZENEEND, NS R LR BOH R TlER<ed B
KHIGORA HFEH B 27— 813, B NI 2SN DZEmBE X LNDD T, ZOXH7ehiizh i3,
Bk A Al 52 T DR EN BT 2N TED, TOOIIE, MO0 S0, Bk TO 7+
=7 v IERIID KRB DEE 2 HND,

BN S R ORI DNZE D U T AT R (M PE A A TO T DT, — ik & B Fax & O | i BR 4R
Bl FEERL AR L OB E A3 2 57 LNEECTHY , HARMIZIT, RIS DO AT R 7R, WY
WAL 1R & D= FHE 7R IE R HEE DN E E L, o, EIRICED LMEix— @I Tl 35 1729 4T
PRIZ, RN SE R RO R 7 A a0 —7 v 7K 22X DR THH D,

60



16. Prifmss - Bl

e - y; 5 4
Hideo Ohuchi, MD, PhD.
ojiille Pediairie Gagdiol
& and Thorgels S

National Cerebral and Cardiovascnlar’e
OSAKA, JAPAN

Anticoagulation and Incidence of Late Cerebrovascular

Accidents Following the Fontan Procedure

Mahoke CB, ot =l Pediut: Caudiul 26.56-61, 2005

The overall incidence of late CVA was
2.3%. with an event rate of 0.28% per
patient-year. Late CVA ot related
to anticoagulation stra or time from
Fontan procedure but v ociated
with a residual right-to-left shunt and
lateral tunnel-type Fontan palliation (p
0.001)

61
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Outline of Today’s Talk

FAESARE. BRAI

RZ

Predictors of Thromboembolic Death in Long-Term
Perioperative Fontan Survivors

Khairy P et al.Circ 2008; 117:85-92.

Table 3 Frediciors of Tiomboembolc Deafh i Pesoperaive
Survvors

e B0

v i
/ Lack o s o e ey

o e A e o0 biowp Wiy

Cumulative hazard

—— Heart tadure
Thromboemboksm
— Other
S 10 15 20
Time from Fontan suroery (vears)

Prevalence and predictors of haemostatic complications in 412 Fontan

patients: their relation to anticoagulation and haemodynamics

Obmchi H, etal EJTCS 2014, 1-9

hsemonhagic event-free curves in Fontan patients.
®), w ic (c) and haemorrhagic (d) event-

Figare 2: Incidence (a) and haemostatic, thrombo-embolic and
Total event-free curve of thrombo-embolism.
free curves are shown. Each dotted line indicates the 95% confidence




Prevalence of “Silent” Pulmonary Emboli in Adults
After the Fontan Operation

Varma C, et al. (J Am Coll Cardiol 2003;

Table 1. Bucline Charsceristics of Patients

L
N

ot
Pt )

Agann

R L L Te e—
v -

17% of adult patients with Fontan procedure have clinically silent PE. The long-term
hemodynamic implications of this with respect to Fontan attrition over time are unknown

Virchow’s triad
Who has pro-thrombogenic background?

Delicate Balance of Bleeding and Thrombosis in End-
Stage Liver Disease and Liver Transplantation

Saner HF, et al. Digestion 2013;88:135-144

Dysfibrinogen,
platelet dysfunction,
RES dysfunction 1PS, TF
YW, Vi,
194, ALY
Platelets, vitamin K-dependent
factors (Il, VI, IX and X), V,
protein C and S, AT Increased
plasminegen, @;-AP, up to 200%

ADAMTS13
Fig. L. Hemostatic dysbalance
in patients with ESLD. AT =

Dodeasea
10 about 25-70%
Low level balance —
high risk of bleeding and thrombosis!

Hemostatic alterations are common in cirrhotic patients; they involve both the pro-
and the anticoagulant pathways. However. this is a very delicate balance, which
may be shifted to either of these pathways by different treatments thereby
causing bleeding or thrombosis, respectively.
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The coagulation system changes in patients with ' | Haemostatic and inflammatory biomarkers in advanced
chronic heart failure chronic heart failure: role of oral anticoagulants and

successful heart transplantation

Changs 2 16-46(0) . . - -~ Cugno M, et al. British Journal of Haematology 2004,

 parsmeter

Fig 1. Plasma levels of fibrinogen, von Willebrand
Factor (VWE), D-dimer and interlekin6 (IL-6) in
nine patients with advenced CHF before heart
transplamtation (pre) and in the same patients after
‘successful heart transplantation (post).

P ]

pORERREY

Thrombotic biomarkers and left ventricle characteristics
as short-term predictors of thrombotic events in patients
hospitalized for acute decompensated heart failure

Aispuru GR, et al. Euro J of Int Med
OR(MNCH pvae
N dam v | 10200725 00
L — eNRBIY 000
DO > g, THERILT 0000
PR T 122(199121) 00007

e 3 Bt 1 e 1 0 e o T 4 bk

PR Dngd MWLy 000
W00 e S67(1N09) 0000
WVEF <3N s8QnL) 00

Poor NG oty AW e 00
ROEIECE

Ogce Rato

Elevated levels of fibrinogen, D-dimer, t-PA and

PAI] antigens as well 25 2 dilated left ventricle

with poor systolic fanction determined at

admission are associated with a significantly high

short-term risk of TE.

Abnormalities in liver function and coagulation profile Sequelae after modified Fontan operation:
following the Fontan procedure ___ postoperative haemodynamic data and organ function
(Heart 1999;82:40-46)

Kanlitz R et al Heart 1997;78:154-159
Along with laboratory N B
procoagulant abnormalities ! 1203w
indicating a prethrombotic state, 4 okl
anticoagulant abnormalities
were also present. The
coagulation profile varied at
different time intervals after
surgery. Thus detailed
evaluation should be performed
regularly, and the use of
anticoagulants should be
considered in every patient.

Long term prospective studi
are needed to evaluate the Pl vy o) e (SD)
mdwxdua‘il oo Of, A high proportion of clinically asymptomatic patients had abnormal laboratory findings on
coagul.:i e mid-term follow up. Detailed evaluation of organ function is necessary to detect the need for
foliowmng & Foiten procedore: further diagnostic procedures before clinical symptoms develop.
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EVALUATION OF HEMOSTATIC AND COAGULATION
FACTOR ABNORMALITIES IN PATIENTS UNDERGOING THE
FONTAN OPERATION

Table 1. Morphofogic diagnosis of 14 patiests who
wnderwent the Fontar procedure

The mechanisms and causes of the
coagulation abnormalities remain unclear.

ok L. Pl coqlio S end e fr g | e s < ) et bk e o
3 be b s )

toward coagulation after the Fontan procedure. A
Prothrombotic state is supported by thrombin generation associated with reduced ATIII. This
increase in coagulation may contribute to the early and late risks of TE. We did not find any
_ regional differences in coagulation abnormalities in patients late after the Fontan procedure.

Abnormalities in blood coagulation, fibrinolysis, and platelet
activation in adult patients after the Fontan procedure

Tomkiewicz-Pajak L, et al. JTCS 2014;147:1284-90 )

T
e b byt bt WY, Wb

fo bR
TAEY
RERTFIHETSER

Coagulation profile and liver function in 102 patients after
total cavopulmonary connection at mid term follow up

T S — T —————rem  Chaloupeck V, et al. Heart 2005,91:73-79.
sl -

Toqubh
Gl e

10y

‘sccarding to age mtched control groups.

Decreased liver synthesis of
procoagulant and anticoagulant factors
was observed but overall coagulation
homeostasis appeared to be in balance
in this selected group of patients with
a good clinical outcome.

Fig 4 Relation between procosgulant and snticosgulant factors with
Tespect to serum prealbumin The valnes were standardised (Z valne)

| Abnormalities in blood coagulation, fibrinolysis, and platelet

64

activation in adult patients after the Fontan procedure

Tomkiewicz-Pajak L, et al JTCS 2014;147:1284-90 )
TABLE §, Univariate and multivariak predictors for thrombosks in Fentan putients

Multivariate
(s ratio (% C1

Univariate

(dds rutio (%% C1) P valee

(187 €.780.97) [
(81 0.71.0.9) 03
P-sciecun (nymi.) 150 26-85.2) i)
VWF (%) L4 (1L01.1.07) D4
{CONL el 199 (L1630 01
[Factor VIT(S) 197 09409 [10)

0.77 (0.630.94)

2T10086.82)

(1. Contbdence mterva. SCMAL soluble (DA ligand: 1WF, von Willcheand ficke;, S0, avypen saturation.

Adult Fontan patients are characterized by enhanced platelet activation
and endothelial injury, heightened thrombin formation, and impaired
fibninolysis. Patients showed reduced free protein S levels, increased
platelet activation, and endothelial damage after thromboembolic events
observed late after Fontan surgery.

Systemic Oxygen Saturation and Coagulation Factor
Abnormalities Before and After the Fontan Procedure
Figare 1. Box plots of (4) free protein S

and (B) antithrombin 11T in pre-Fonten
patients, post-Fontsn patients, and control
subjects.

Figure 2. Scatterplots showing positive correlations between
systemic oxygen saturation and plasma levels of (4) protein
C, (B) free protein S, and (C) antithrombin I

Mraony N

Am J Cardiol 2005;96:1571-157:




Prospective longitudinal study of coagulation profiles in
children with HLHS from stage I through Fontan completion

Odegard KC, et al. J Thorac Cardiovasc Surg 2009;137:934—41‘

2018 +

Factor VRl (% Activity)

oy ofDG  Pefotn  PomFortan
FIG 4. Change in factor VIII concentration
in the subgroup of 17 patients who were
sampled at each of the four stages. The
increase in factor VIII level after the Fontan
procedure was not related to the level

[ e —

Thrombocytosis in asplenia syndrome with CHD

A previously unrecognized risk factor for thromboembolism

[ rr—

[ore s
[ P
. [T Lr—

Group 8

Fig 2. Sequential changes of platelet counts in Group A (solid line) and  Fig. 3. Incidence of TE complications in Group A
Group B (dashed line) at the seven therspentic stages of cardiac cath  and Group B. The incidence of TE complications
and the timing (arrows) of TE events. The median platelet conts in is significansly higher in Group A than in Group
Group A were significantly higher than those in Growp Bat mnyof the B,

seven stages of cardiac cath (* pb0.0001, +* p=0.0002).

Persistent thrombocytosis is present in patients with asplenia syndrome. It may
greatly contribute to the development of TE during the management of CHD
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Ethnic Differences in Coagulation Factor Abnormalities
After the Fontan Procedure
Cheung YF, et al. Pediatr Cardiol 27:96-101, 2006 -

The imbalance between procoagulant
and anticoagulant pathways in Chinese
patients favors a bleeding, rather than a
thrombotic, tendency.

Increased platelet reactivity and significant changes in
coagulation markers after cavopulmonary connection

H B Rawn,, et al. Heart 2001;85:61-65

TC g ILVILY, coapies

i the coagulation system were observed after
bidirectional Glenn anastomosis, similar to alterations previously described in Fontan
operated and TCPC patients. Antithrombotic treatment in these patients is still an unresolved

Conclusions: Several abn

- This study shows that such a strategy is rational and
, either alone or in

issue, but
the results suggest that
combination with oral anticoagulant treatment.



Usefulness of Peripheral Vascular Function to Predict Functional Health
Status in Patients With Fontan Circulation

Yamic 3 Goldstein BH, et al. AJC 2011;108:428434)

Pulse amplende measares i Fontan ind oo
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tomatic Fontan population, there is evidence of reduced basal peripheral arterial
s mnction of the endothelium-derived nitric

A Multicenter, Randomized Trial Comparing Heparin/Warfarin and Freedom From Thrombosis Over Time Stratified
Acetylsalicylic Acid as Primary Thromboprophylaxis for 2 Years

After the Fontan Procedure in Children ) by Thromboprophylaxis Choice and Effectiveness
Monagle P, et al. JACC; 8: 645-651,201L. '

McCrindle BW, et al. JACC, 61; 2013: 346-353.

Pts on warfarin who
Controlled warfarin consistently achieved target

INR levels >30% of the time
Acetylsalicylic add or those on acetylsalicylic
acid had a 3 5-fold decrease
in risk of thrombosis
compared pts who often
failed to meet target INR
level (HR: 3.53,95% CI:
13510920, 01), and
difference in risk between
controlled warfarin and ASA
ity
significant (HR: 034, 95%
CL:0.10to 1.13,p=008).

HR for thrombosis for pts
randomized to Waf vs
ASA was 1.35 (95% CI
062103.00),p=045

Warfarin: 24%

Freedom from thrombosis

Prescription for 6 mo-Survivors

Anti-Platelet
Groups Op lyr Xyr Present

Wo
w1
w2
w3
W4

Warfarin
Wo
w1
w2

w3
w4
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Effect of Aspirin and warfarin therapy on thromboembolic
events in pts with univentricular hearts and Fontan palliation

?
:
]
g

Tine (years)

Fig. 1. Freedom from TE according to the type of
prophylactic therapy. The Kaplan-Meier curves
depict freedom from an incident TE event
according to whether patients received
thromboprophylaxis with aspirin (ASA), warfarin,
or neither.

Potter B, et al. Int J Cardiol 168 (2013) 3940-3043

Tabke 2
Facioes assacated with incident thrombcenbolc event.

Chancrise Hamed ot %10

Umanse
ASA thergy
Warxrin thesapy
ASA o wartarie theragy
Low cardic inden
Aol filation or A
Mubhriate
Lack of Ak cr wartarie hergy ]
Low Grdx indes [<X5 nlmine’) 26)
Acrid fbalation o flens 0

Q Sevotes cofidence imteral: ASA aspirin.

Prophylaxis with either aspirin or warfarin
was associated with a significantly lower
rate of incident thromboembolic events
following Fontan palliation, with no
difference between the two therapies
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Prevalence and predictors of haemostatic complications in 412 Fontan
patients: their relation to anticoagulation and haemodynamics

Olmchi H, et al. EJTCS 2014, 1-9

Figure 4: Four combinatians of regimens with warfarin and antiplatelets at 1-, 5-, 10- and 15-year
postoperative phases (a). The KM haemorthagic event-free rate curves have been constructed in the major three sub-
£roups with fixed anficoagulant regimens (b) and the curves of the four according to the four combinations of
anticosgulant regimens at 1- and S-year postoperative phases (c and d, respectively).
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Post m—Fontan, Asplenia, SRV
CARTO voltage mapping

RAO view
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CARTO and pathology of RA

28 years after Fonan [APC
45y old man with TA
Voltage mapging [RAD view) g amy
o Pathological findings

- Free wall of RA

Mazzon's stain
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CPC, chronic passive congestion; LC, liver cirrhosis; HVP, hepatic venous pressure;

HPS, hepato-pulmonary syndrome
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Impact of Liver Discase Afer the Fontan Operation m
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Regional Dysfunction of the Right Ventricular Outflow Tract Reduces the
Accuracy of Doppler Tissue Imaging Assessment of Global Right
Ventricular Systolic Function in Patients with Repaired Tetralogy of Fallot

» 52 HEEOmoderate-severe dysfunctiond'®2 & HIS—FECEMEHNRLD
» Peak 5 <8.4 emis and isovelumic acceleration <95cmis CMRTRIFEE

JASE Volume 24, ssue &, June 2011, Pages 637-843
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» —#MIZIZFAC(functional area change)®fL\S
» rudimentary chamberA'H 5B ACIXEOLEELTELD
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22. B AREENREE B
A HF EERRFEEEBEEEE 22— /DNROERD

ek

BASMEAREERZE BT 1X, QT SERAEMERE (LQT) . 7 =2 T X LB L= (CPVT) | Brugada
JEWERE (BrS). QT &fefEfedt (SQT) . EITMOBRERE (PCCD) 72 8L DRBENEEND,
D OBEMERENRIL, (OEME)(VF) | DESH, MEIRREER I L, EREES ISR
ZERFHONTWS, Z< OJREBE AR I, TS K DA, 7351 AfHIAT T2 &
PAT7RDI, ZBRFED TRHIZHFH LG L T D, ERMLEBIZZN G OB FREEZEREIT 5
ZEMBHDLHN, BHOFEOBEFREFIIEERIEREVEERZ ST 22 NN TN S,
NKX2. 5130, B R OFHICE G LTV D Z NG ST D, DEIEKE (ASD)
(R SBARE R E 2 G 0F L2 A F5RI1C MEX2, 50 B 3 S iz, £ LIk Fal lot TUTUE (TOF) |
RENIREE, KM A S AASE (DORV) | B 1E K IMAFHLAT (cTGA) . KREWAREEWTE (TAA) . 720K
TERAEME (HLHS) | ZE == DB (L (LVNC) 72 & PCCD Z2 & fF 95, & L<IXAIF L7 <
DLNEBIZ NKX2. b OB BE DG ST D,

Holt-Oram EBEREIL, EE DRI AL E-oMHE O 25 2 YRFLIL ASD., 5 M55 0 28 HH i X #8 (VSD) |
BRI (AVSD) . KEWNIRHHEZIE (CoA) 72 &, Uil D @A IZ BAtR 3~ 2 Fl 2 D e R LR i
OUT DIEGERETH D, FRAELGIE TBX5 L S, fix OREDOFEEREEED AN HE
ENTWD, T-box 777 IV —D—2>Th D TBX3 IIRE-FHLEIEMRE (Schinzel-Giedion JiE
ERE) ORISR & LTHLNTWD, ZOEMERET, 6 4. 5 ROXELR EREHOEFIC,
LB DRI Z D 23, TBX6 & TBX3 DEE Z & 0F LT-fBllc, IUEA ., SaRMLEE, AT
D PCCD AP LT HEN SN TV 5,

ZD XN, DROIE L FNBRERORAEIITERELREEND Y SBROBRENFEIND,
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K BRI & B3 50k A

gene protein channel Rhythm disorder Others
BrS, LQT3, PCCD,
AVB, SSS,
SCN5A | Navl.5 Ina atrial standstil, DCM, SIDS
familial AF
SCN1B InaB1 subunit | PCCD, BrS 5
SCN10A | Navl.8 Ina0t subunit AVB, BrS
. PCCD, AF,
Gjas x40 & atrial standstill
TRPM4 | TRPM4 | TRPPM-SIy, L | PCCD
KCNK17 | K2p17.1 | IKTASK4 D PCCD, VF
ASD, TOF, Truncus, DORV,
NKX2-5 | NKX2.5 AVB cTGA, IAA, HLHS2, LVNC
Holt-Oram, ASD 2",
TBXS PCCD VSD(IV), AVSD, CoA
Emery-Dreifuss MD,
. limb-gardle MD 1B, Werner,
LMNA PCCD, ventricular Hutchinson-Gilford,

arrhythmia, AF

Charcot-Marie-Tooth type2,
lipodystrophy, DCM

TRPM: transient receptor potential melastatin, NKX2-5; NK2 homeobox 5,
TBX5; T-box 5,LMNA; lamin A/C
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23. )T BT ORI
NE B GEmKRE fERZNED

SN S R A BB (ACHD) SR (A O 2 Jifi i i (PH) 13, Nice Jifi ML 7348 1-5 BES T2 d 225, 3
FED Al RME A M (PAH) VRBEEOHEAR (K 1) 205 & v > M PAH IZK 3 D IBIRIESHI K & 7elink 40 2 &
5L LTWD, BRANICITY v MEPAHIE, R LITRINTWVWDH LI R4 DD NV—TITHHEIN, =T
VARHA RTANC L VIRFIREPMEB SN TV D, L LARnRS, ZOIRREEHIEN 7% % 58 L=t
f72 b O TIER L, A TORBROMA TIX, ZOEHEEZEMA L WD EMiEZRIT DRV E 5 iIcBbh s,

A RT A RS 472 CHD-PAH OB FEDOTEFIESH 2R 1 IR T, L LD b, AFRTOIEEFEITRCK
DIRFHRS L ITRE S B D, TRTEMEBT S Z L1332 2 TIEEE LW 2w, AR CILE FIEKHRIE (ASD)
\ZFED PAH 262, % & FBAFED PAHSERIZ ED X 512> TW LS NI LT, St OTRFRERES 2 /87 L7
VY, TOWETIE, BETRARALNDUSAD S — IO T bEH L. ZEEMICER L TR T uEsEn
TdH D,

TN—T"1 D ¥ MEENT: GESR - #97) PAH X, MR, SEMIBHROGHE, MATERER W omE T
t IPAH ITEBIENAIREETH O . IPAH DIERT A KT A N> THEMIBREZIT O B, fiREZo7r—7
DRAENR Y ¥ > NRIEE PAH O v o &S L% ORI & 72 272D Ok & 72 5 O T, IPAH O A& 2 i sd C
HEROTHD, £, A TO IPAH IGFROERE & ZORFEITRCK & K& < Biph | 2 2 28if L CTIR#IC
Bade 2 ENHETH D, Foxld, WHO BERESIHH TV B DR EAEGNIZ IV TR B O 1 PAH 1EHHE 3 Al 4 v
T R OF A B\ CIED IEFALD B 72 & BN AE 100%% AL L 72 TPAH SERG] &2 4 U, WIS & 0 Z500f
MPRED AREME 2 f2R LTz % T4, AFORIT S DM EN S WHO BERESHH 11T EELL B> TPAH BF T2
TART B RAT ) —VEEIC X DEMAREEO R B, FHCEZAFHOEENRENT % HNT, 7T A
DI N—"7"% WHO BERE A 11T FELL EDJEGNZ ISV T, Wb =R T 1 27 ) — /L EREICHRE 13 2 F &2 fFH
T5HZET, MITEHRE EOEHRUEL RTICESTZ 4 £, BIEDORIOWETH Z 5 W\ o IR AEIEIC
£V WHO B§RE/0 4 T1-111 FEDJER] T b FHA R MATEN RO L ENF LD Z E R MEINTEY 5, FRHIAFT
RIS O P RIENEE SN TS, 29V fFlmE b LI, 85 5Ol THOL TV S HKppE
ADFE#EK 2 1 28rT 5, IR D O IPAH IR * 2> 5 ERI BN (mPAP) 42. 5SmmHg LA T OSER]IX 10 44
R 100% T 5D Z & F iz 1B ke ZERiEME M & L (CTEPH) BH 0 H 15 b 72 FHRICI W T A ==HEEE R
Fransd (=B 10% L, F) AR OSEE & L i EHEHUE (PVR) 7. 5W00D (600 dyne - sec/cm5) « *F-¥)
JIENIRIE (mPAP) 30-35 mmHg DIEMEEN G LT Tod GEFH L DORFERT — &), ZORAEL IPAH R TR
DIDORFRAFYERALE L LoD TH D,

ST EF R (ASD) v v > MiTtkik s « BEEE PAH ER OIRHRRER 2/~ 3, T OREFITIX, BBEAMIC
K YVHEERPRIKT L Qp/Qs (Fifufif/(RiLiii) EFNG, v v AN AT 210872, v b
PHEHAT#% (- 81k o> PVR B A 5k U, PAH {EFRSROF I X 0 BN A GER L VA TERE D & I 72y /. S 4,
TF RPN (M2 2H) Icay ber—rEn, BHNICRIFREBREEZ WS TWD, —F, WG
WA HiAT AL T W R VERITIZFRAF PAH OENRR O D 2 & 2 H 2 ITEEMICHE LT 5% 2FED,
ASD-PAH ¥+ > | PASHT DJEH 2 PAHTRHRIES 5 L CORIBBIEITERIE L WD 2 & Th 5, X 3 DIER]T,
PO+ EIE T oYY MAETHIIZX, LV —J8OENLO TR +FSB 2 b b, EE
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Fx OWETYH, vy v MEEERD - BE%2D O PAHIEHRIKA B 5 ST BFE TIE, it PAHIEIRAT R 0 & i
DTRIFZA L Fr— LI TV 2O W o e @Blin s | PAHTREIEM L CTE 27210 B H 8711247 9
ZENTRUGE~DBETIERW N EEZZ DD,

JFREEBN X EEETH D ACHD-PAH IZBWT, v MASHZORIBZHELZT 5 E T, £72 LTI T IPAH
EFRERTVNDAE S 28F, 41% CHD Ami0 e it b B30 TRO b D, Fx DR LIZIRET V2 X4
DDEZ TR LIZIZBET, SBROTET  ADEFIT K DWEEE R L2 IR REH OMBEIINLATH
Do

TOVoEEREDLEIC, REEY Y MEPMM O Y v NASHE £ D B2 D0 EwmVTHIZ, Yy b
FISHOHAEL LT, R1DXHIBRIEERTA FIA4v L BEENTWD T, LLARnL, ZoREET 2 5
DEENPOIER STV D Z & &2 RHEICE DRI BV, PAH IGRIEM AL L TR WRRICB 1T 5
¥ o M PAgHE OFRAT - VR PAH IZBT 27— 2225, NATD PVR 23 2.3 WOOD K T & 2UIRXFRAF PAH (3MRIH S
NDFRBMEDR BV E W) B L | R7EPAHIRRIEZ W GE 0 v o MASHEEICHT 2+ 7 X
MINE N EBENS, ZORELDRTE ol WS ZEThDH, —J5 T, PAHIEHREEHEHT 57
DIEZ OIEMER 72 ST WESEER CH S FRER Z AV | T TR ORI SN D DATREENRH D D
HEETS THEL I Voo WREM A U S D EFIHRE /NIRRT — 2 S P b B L T\ b, 7o,
ASD CEBRE BT (PDA) & W\ o T EBII, RRZAICEASE T 2EF HHIIM LT 0 | Bl - BROiF & v o (REEA
[EEECE D7, RIEIZE 2 AH O PAH BALZ TR TE 5008 LivZew, BEERBUICIEL, IRRTOG O 7T —#
72 & PR DFAT PAH(PVR) D THIANL S | Z O FHNEBURD PAHIGRIETa > b r—/LT& 9§ ThHN
IPHBRE CH D LHEETE 2D TH D, HARMICIZ, X2 0 HAEE (PVR < 7.5 WOOD/ mPAP < 35 mmHg) OD#i
FHNIC THEDR S 256015, v > MASHE 10 FULEORMBOTE/IFCTCE2EEZ 20N b, TNE T Y
Y AEBEOBZETHON, EH D OlEROIBEEE TH D, 22T, ARFIRIC L2 BICE T, &0
7o/ v v N EFRE L TR ORGEAETE T o IVTRR B AT PSS 2 BRI R BB E 2 HESE L 72 uy, I3 0
X9 RIRESEAL T DIEGNIH T DR RFOKEIL . vy bOE/MS L Qo ZE TS 2 LK Dt
BORMYNEZHEEBEICHERTEDLLEWVWI AT Yy EBRHLOTHD, ZHVole, ZET VADFENL L TR
HEEEZ T I5EIITMOOEENLE L S d, L EdF LT, ZV—7 2 BE %513~ To ACHD-PAH
BT HIRBIEH T LT XA (EH O OMERR) X417 7, —REEFAEVWZES, K3 DX S 2E
BIR> PAH VR HSEIC R LT v v FHBHATRRIC A o 7o i b 0 . =R T A L OFT — X DI TIXHAHEIT O
AR OHEIIRECH D, Lizmd>T, Uy v MNAHOREEMEZMRE T2 LW I BT, Z—723FXTO
SiE (5 C D PAH VRIS 52 K D MME SRS A MR T D2 L WIHI AT o IPRETEEL L0 TH DL (K4 5H),

BEICEETRIEROBRVWENKRELS 22955, 120, AL TV D LIMERZEIZ L DIRE~DOEETH
Do ASD ZBNC L B7e B, MENREOAEE, & ATHEIR SR OGS HFCA BILRIT LD = RAPWFHR & Vo
T2 RRBIE DGO, A7 DHRRSENRICHEET 2087 5T, v MNASHOBEORKRE - SR HRERIZ Y
b EERERTHY, Loa—721F TR DIEMRT Z2 W IEfE ARl RO 5 b, £7-. 4 CHD 12k
J AR OBERGEET L0ENH D, ASD TIE, AEIERARICL D Vv v MEASHITHE O fiKIEFR A= 0 FTHE
PZBEERITRLRV, 29V o7 UTB L TE, 1R (B2 ASD ITRT 2 /X3 FRAH) 128 506
PEDFERN D, B2y v v N OO R Z HEENICERT 20088 & B 2 b, 1RFEF % BREIC
FEAN T X 2 BEREBAHITA R N R R R LIZIRIE L Bbnsd, ) 1298, A1 v 74 —A Karkr ML
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BThsd, BT UARENT ERLFEAEANDANY — m 0% CHD Fiff OREAZ B LT, BTk L
TBRGETI Z EfEICHIT 5 2 LA RO BN D, T L TREMIZA 7+ —L Fartr b aflio l env v
b B$H % & @ 7= ACHD-PAH DIRIRICIZNATH 5.

N v MEDFPARICEET 25 X HICBIL T, A KT 4 £ 77 5N PAHIERREEZ IV SRIHEE LTH
AEED T v FHSHIZBIL T, BENRZ ENZ, ZOBmMNERE L TIE, WEBOAEN IPAH TH D
e, Uxr FAEHOBERENMENOALR LT, AOUOAEE(EAR LD LAKREEZEZ DN TVNDEINL TH D,
DT, PAH O3y b o — LR R4 THOLDARELIZ L 0 DA EDNMR TR R DGE T, vy MOk
BV Yy v ML ERB~OFARMIRICTS T 5, 2% 0., ASD ZfllcE 5 &, EWHZ PAH THLAEDT
OIFMFEARTRNE ZIZT v o FAND AR - EEICEE RO Z & THRIBEEI MR SN DO ThH D, L
L. bLPAHXALREN Iy hr— L TELOTHIUE, v MNSWEIIWZEABMO Y v
¥ h S @I AR ET D100 TR FREERO L L2 0 | IBROITFLUSOMHTHR A Y v
MEIASLNRWNIT TH D, LId o T IPAH IR D ER S NTHIE O RIER 2 v > ME PAH OIakFE# (X
DX, Zo/hv v AP IPAHICHEATE 2D EE 2 bILD, SHROBFNINETH D,

TAX ATV v —JEERE (Eisenmenger Syndrome) DVEFEIEH Tk b EE/R 2 L1 2 4,

L2, RYIZT A B A VY —JEBEREES) 2O ENH Z & H 9 1 DlE, ES THIUIARAHMEOHEI T
RRETHLEWVWIZ LTS (K45, bbb, ESIZBWTY v MAEINIIH V HRnEns 2 & T
HDES DEFRICHAL TEL b &b EMATEIRE LOT —ZIZ L0 EO TS Tl TERFRIRBUAR D 720,
MATERERNC —BUCHET D2 Z LIFXTERV, BA T2 E LTH, vv v ME PAH ORAEMEREARE T
Qp/Qs < 1 DELET Y MEMLE IR TRRBE WD K5 RIBIRARFIHEHE 0D THA D, 22T, Rz )
SEEZHFMICBWCTHEAT 22 51E, PAHIRFEEKICE Y 20O MITEENSEEZRD D OO v > ]
BEIRE CUET D ATREMEIT RN E WV O R E L THWS Z Lice b 00h LIV, BS OEHIX, 54— K525
VENGH D, 2OV IRI T O, ES BEITxHT 2 PAH BEWIRRIZEI LTk, PAH BUIRHMERE & # A BRI
EHENTMLEEFRAMIES S SNEROBEOBRMERZ BIEICE X 5, T, M, e, &Yl
DOEHERTERTH LN Z ZTORBITEET D, =0 N U 2R REHER (ERA) DR & > Z 73 ES Ol
ITEHRE DU & 7~ L7 BREATHES 3Bk ' DIBE, /NI B 7 4+ A7 4 V= 27 7 —+8 V(PDE-V) FREHKIZ L D
ES D MmATENEE - SEIRDOBGEN FHm ST E 2 B, E 72, ERA, PDE-VFEEFEI, m 2 & %1 7 U L (PS) RAIZ
K DIREN ES OTHROKELRT EVIMENRRINDITESTND P, Rk L7z & 572 PVR - mPAP FEYE(E
F CTOEMEITRIAD 7272 TEFE O FANTBAR OHERF T o D FIHI 7> 5 00 PAHIEFRIENF L O w11 <
te LARIERE M ORI & 720 5 %720 1A 1 FIOIERICIE UG08 5Al & & 2 b b, Iverson BT,
WIS DRE 2 ARRITINZ VT F 7 4 A OGFRRIFICE L THRET L 722, ST F 7 4 ViBINC K %
MATENRE AL | MEDOBELOLELROT-ORTHo S, —JF5, D Alto HIx, A
TBIFSICBAL Z RO TIERNC . VT 7 4 VIBINBREZINZ T2 & 2 A, MATERED 772 & T ERRAEIR O e
ERHIENTERLRELTVD Y, 2FE0, BURMERF 2 AR L 7270513, JERITIS U2 1A 1 Aok
JETHAThHDAREZ RIBET 2D Th D, 22T, 2R HEOTIEE LT, BRI - EBIHARE - Bk
1R SR AFNE (Sp0,) DRTETIN Z T, Ak DIZH LI T —T MVRETIEH 58, ES DFE. HLhT—T L
BAERKDY 27 EGMEEBZ TG, ZOMNBEMHITIROND, EOMRDYIZAEETHIEL ACHD IZHEAAL
T fiRk COLMEMRL 217> TB L L ZRICHSRBRIERIHEON D, Qo Qs, DEBEEONE I ICIEMHTH
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0 . EFEDS L O S ORTIEOE BT R b H A ThH 5,

ERaR))
PAH VEIEIEDHBLC LD, WERES OER L E O TRE LAMERRFEABEEE L TV 5, KR RIBORR Tk

& SRR DM CHD-PAH &, £ < OFEFI T TS QOL DEFEMNREENED L K HI12Ro72,

Z O TR, 1 -2 FOIREOENNEFRN 2 TPHE(ICORN D700, TR a3 b —LOfr AT
HDTHELW, bR SNDIEEO LA N —RIC L DT — X OERZ TN, BEORFILE % B LD,
BRBERDEONDFIELEEZEZ LD,

KHERIZKYD . ZOLX I RBROBMAERITONDL Z L2 WfF LTz,
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. ACHDIZBIHEPAHOERESEEIE FUR HA 54 v IGamiEtt

1 Lol B R - M) PAH

PAHO A EE Gtz v MBEA TEYF R L r L HEEEL TS, #ATH D PAHA
EERE-HELTOSELJdE—BEALMELES BERELRE

AREED) TR R R L E(PAH)I SR LS.

2 FIEE v TP

RGO rLHECHDIZEY ELTPAH, IEREGL O T E ERYIR- TR IR EE d 17
[MAPCA: major aorto-pulmonany collateral arteries) > B AR -FRSAR 22 FFIZEY £ LF-PAH

AR THERUOLvAHIREY. TREERICHI (7L EE)
PVR <23 Wood vl AT HE
> 4.6 Wood : R
23-48 Wood - BEOHIMBETORESOESN O

3. v bEtran

T ERRRELIEH OERBON v PR Bl PAH (FRMEPAHIT D v FE RS
HIZE&HLIsE R T 2N HIRAE)

AliRE) EXRMIZLL MRS T, IPAHIZRLTHET D,

4. PAEL AL D —EBRE

L HEPAHOETIZEY TR B HRRRELCY, EERE O v FERLIZ v ME
FAHT§% 1R

ﬁ:gm&n WHOSREE - S L1 E TPAHS RS EE QAT 5. WM TR0 EHEEHE
L

Smooth
muscle cell

ERA, PDE-VIBEZE/scc MENORER). rsMA D

Ambrisentan Smg—3>7.5mg

ASD surgical
closure

IEROFELBEFAICLIRNMEZEDOHOT—IL Sldenafi 60me
mPAP < 35 mmHg & & T PVR < 600 dyne-sec/cm® (7.5 Wood) Beraprost [Tk 240 g
ol . ! Rusp
tesimi) 3} o) T e e, g, ot ne g e =
BOEIMEREL, v i BNP i
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Residual pulmonary regurgitation

RV dilation and dysfunction from pulmonary regurgitation,
possibly with associated TR

Residual RVOT obstruction

Branch pulmonary artery stenosis or hypoplasia
Sustained VT

Sudden cardiac death

AV block, atrial flutter, and/or atrial fibrillation
Progressive AR

Syndromal associations.

Warnes CA, etal. ACC/AHA 2008 Guidelines for the Management of
Adults With Congenital Heart Disease. Circulation 2008.

PVRATEEDAZE(RV) BEZEIL

Mo patients with a RV EDVI > 170 ml/m? or a RV ESVI > B5 mi/m?
before PVR were RV volumes “normalized” after surgery.

150

RVESV ixc'm’)

Fre FYR PFoat | Pre PYR Post PYR

Therrien J, et al. Am J Cardiol 2005. £ 5|
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Pulmonary valve replacement Is Indicated for severe pulmonary
regurgitation and symptoms or decreased exercise tolerance,
(Level of Evidanca: B)

Pulmonary valve replacement is reasonable in adults with
previous tetralogy of Fallot, severe pulmonary regurgitation,
and any of the following:

a. Moderate to severe RV dysfunction. (Level of Evidence: B)
b. Maderate to severe RV enlargement. (Level of Evidence: By
c. Development of symptomatlc or sustalned atrlal and /or ven-

tricular arthythmias. (Level of Evidence; C)
d. Moderate to severe TR. (Level of Evidence: C)

Warnes CA, et al. ACC/AHA 2008 Guidelines for the Management of
Adults With Congenital Heart Disease. Circulation 2008,

R

2013F7A M 52014 12 B ETIZE B RFRIRT
IDEEMRI(CMR) ZFHEFTU 1=, B =5 H B2 R T
(RVOTR) #&fE (n=18) ,

Patient Characteristics n=18
Age at examination (years) 1B24+77
Sex (male : female) 13:5
Heart disease (n)
Tetralogy of Fallot 16
Double outlet right ventricle 1
Transposition of great arteries () 1

[:ata given as mean = standard deviation (SD).
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\Variables n=18
Age at initial intracardiac repair [years) 1915
Time since ICR (years) 163 £ 66
Type of RVOTR (n)
Transannular patch 13 (72.2%)
Valwulotomy 2
Pulmeonary valve replacement 3
New York Heart Association class | (n) 18

Diata given as mean * standard deviation [SD).

R BhAIR 5 13 575 57 Fifi ZOAR F 13 5% 73 [

Flow (ml/s)

400 1 PR fraction (%)

[ = Retrograde volume [ Antegrade volume
300 {
200 - f \\_

100 - \
\ Diastolic reverse flow s

1
100 Systolic forward flow "'ft’.‘..
| Late diastolic forward flow

o 150 300 450 600 750 900

Time {ms)

— e —
PROEFEE(CKHLLER PROEFEE(IZFHLLER
Variables PR < 25% PR & 25% P value
Variables PR < 25% PR = 25% P value (n=6) (n=12)
(n=8) (n=12) RV EDVI (mL/m?) 1195 + 342 1420+ 333 0144
Age at initial 17+08 20+138 0.454° ESWI 59.4 + 216 700+ 241 0.234
'[':re“:'r‘; rdiac repair EF (%) 513+83 514 +62 0.307
LV EDVI 2 913+ 185 771+ 104 0.065
Time since ICR (years) 151432 167+78 0391 . (ml/m?) o
37.83 £ 130 32092 £
Type T RVOTR (n) EF (% 50.6 + 6.1 50077 0.482
Transannular patch 2 11 0.0018 %) — — -
RVY/LV EDVI rati 13+03 18+03 0.019
e ! ! 0.5%6° vaw ESVI 'm 16406  23+06 0.039
ti BED S E0 |
Pulmonary vahve 3 0 0.007e / ratio ———————
replacement PR (%) 97 +112 408 + 49 0.002
) . AR 21433 22422 0.144
Data given as mean £ standard deviation (3D).
“Mann-Whitney U-test; "Yates 2x2 Chi-square test. LEE(o 4 (66.7%) Znili=o LA
Mann-Whitney U-test.
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BEERIARTE (RVEDVI)

RVYi 5k &BNP{E

BNP (pg/mL)

P=0.
bid 0.027

50 1

40 -

30 4

20 4

10

RV EDVI < 150mL/m2 RV EDVI 2 150mL/m?

LGE&Arrhythmia

Mo Artwthma Artyfimie®

In~76 =186 P
Aoyt 31.2+106 3694123 0043
818

New York Heart Assocaton class =2
Redo surgery, n (%
Peak haart rate, bom

Exsrcise diron, st 6213 00
Masimum o, mL-min kg 271478 24444 Q079
GRS duztion, ms 158 (148-167 55143160 NS
QRS & =1 0=5 s
QT dsp 8530 78=%2 s
JT dspersba. ms 80+30 73+28 s
Acteror By LGEL Qg 0oty
RV LGE scoret 55 3.8-120
Non-aica wnt LY LGE 7176 818

Babu-Narayan SV, et al. Circulation 2006.
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Variables RV EDVI RV EDVI P value
< 150mL/m? = 150mL/m?
(n=11) (n=4)
RV EDVI (mL/m?) 1251 £ 175 1836 + 26.0 0.006°
ESVI 591+93 96.8 + 27.7 0.008°
EF (%) 527%43 48079 0.135°
PR (%) 36.1+12.8 36.0+ 86 0.449°
LGE (n) 4(36.4%) 2 (50.0%) 0.634°

Data given as mean = standard deviation (SD).
“Mann-Whitney U-test; “Yates 2x2 Chi-square test.

Late Gadrinium Enhancement (LGE)

Nonischemic

Mid-wall HE

* ldiopachic Dilastad « Hypertrophic * Sarcoidosis

Cardiomyopathy Cardiomyopathy

= Myocarditis

Right ventri o

d it ventricular -
pressure overload (e | * Anderson-Fabry
congenital heart discase] « Chags Discase
pulmonary HTN)

Karamitsos TD, et al. J Am Coll Cardiol 2009. £Y31 /A

Late Gadrinium Enhancement (LGE)

15 years old
Male
14 years after ICR
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Variables LGE {-) LGE [+) P value
(n=9) (n=9)

Age at initial 14+07 24+19 0.065°

intracardiac repair

[years)

Time since ICR (years) 143+28 183 £ 87 0.037=

Type of RVOTR (n)
Transannular patch 7 [ 0.595°
Valvulotomy 2 (4] 0.134+
Pulmonary valve V] 3 0.058"
replacement

Data given as mean £ standard deviation {3D).

“Mann-Whitney U-test; “Yates 2x2 Chi-square test.
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P=0.011

BNP {pg/mi)
80

&0
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LGE (-) LGE (#)
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#1. @XM ESE=ZEELEE (DORV, PS, hypo LV)
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Phase contrast ;%% L =055 5T {f

SV mean Flux sv/m? Blood Flow ,
(mL) (mL/s) volume(L/min/m")
SVC 4.14 6.73 2.57 0.25
IVC 14.55 24,22 9.28 0.50
Rt.PA  15.16 24.42 9.41 0.91
Lt. PA 4.04 6.35 2.51 0.24
Aorta 26.37 42.12 16.36 1.57

Systemic-to-Pulmonary collateral (SPC)
= (Ao flow - Total caval flow)/Ao flow = 26.5 (%)

Atrioventicular valve regurgitation (AVVR)
=5V/m? - Ao SV/m* = 21.34 (mL/m?)

New challenge using 4D Flow MRI

Streamiine

Energy Loss

Streamline

Energy Loss
* 4D Flow MRI will clarify the streamline in Fontan anastomosis.

* Evaluation of Energy Loss will be easier in the near future.

94

Cine MRIZ A= ERE 5T

RV Function LV Function
EDV/BSA (mL/m?) 94,5 EDV/BSA (mL/m?) 19.6
ESW/BSA (mL/m?) 56.8 ESV/BSA (mL/m?) 115
SV/BSA (mL/m3) 37.7 SV/BSA (mL/m3) 8.2
EF (%) 39.9 EF (%) 416
CO (L/min) 6.0 €O (L/min) 1.3
Cl{L/min/m?) 3.7 Cl{L/min/m?) 0.8

EDA: end-diastolic velume; ESV: end-systolic velume ; SV: stroke volume; EF:
ejection fraction; 00: cardiac output; Cl: cardiac index; B5A: body surface area
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25. DRI Z £ 9 FMd 2 0
AE E (ERINEERWRPE fERIENED

O ORI & 1, BB PRSI ENR I GE & O DEEETFE R TO/NT U ARFANLIZIREE
ThnZETESGIBGBE LTV, Lo L, EEOBFICB W CULHE ML A2 1T 5 XN
L, ZNETEZOMEN R SN TE T2, BUEMRAOTEERSEEIC W TRINGHE & 5 X
IFUTOEX VT 4 TITONDZ EN—ETH S

© 6 0 0 e
puis
Et
Q
H
=
=

SCFAR Y | RPN T AR 21TV FEAMRE & Phig U TR O I =S T L < I3,
DM OBEEBEN R E 72 E RO BN D OO ILEGNE & v 9 RIS 72 5, ITHEREAI
L72 FFR (iFR) ZHNZ, ZHUHEX U T 4 TOFA « RAEIZ DU TREMME IR £ 2 HL I filii
Tpx7=uy,
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26. Repaired TOF @ KEHRYLIK & KENREASH A4
=K (HEREN N EERYE v ¥ —  fERaEH)

B EXEDEEBIZH T3 aortopathy

S RPELE RO A TIE, KENIREED ML N2 K 2 KBRS O B 7255k (REIARIEKR) 278895
ZENDHDH. REBIRYERT, KREARSFPASA4, KRR, REWRAEREZZ O T2 <, E=EXR, ik
T, EEKEIKNT S E 7298 LWEEBES E LT aortopathy & FEXIL T 5 V9. Aortopathy D JF[K]
&7 DN RMESRIZIE, Fallot UEUE (TOF) DIE7dy, KEMR L7, REMNREME, SEeRKIMEEAL,
KRilLEAEEM, KREWREZE, BO=E, AMIEREGERZRERNHIT o5,

B XEARIEK & XBVRFFAET £

1995%, AU x=—7 DJonsson et al.ix?, TOFEMENHiH%OFEENR - A (8361) D48%IZ KENRIL
RERBODZ L WA L. 20024, Niwaetal.lxd, BFFZ O (21661) D15%IZ KEARIEKR A
L, 209 H13%ITKENRFAFHA S (FEELLE) BNEHFT 2L 25U, 18ELL L2 %5
& L= RG ORI IR Lau, 7 AU B ik (10961) ©, 51% (FEHIETIE39%) (ZKEMRILK, 8%
(CRKENRFPASHAR A, BTk (47461 2, 7% (ERETIZ29%) ICKEIRIEKR, 4% KENRS P
A4, RN RTATIE (5361) 9, 15%IZKERILRN H o7 LR STV 5.

LIED X WS KRBARIER DA ORI, HIERAL (STHEAE SV L T D) el (SEHME Al
A, FEMEITE D) OBEY H 0 FEN KX VA, BRIB%IEELEZ2 55, 2D OWE T
0, RENRILKIX, Bk, FEIIREASH, KEMWRFPPASH AR A, ZA=ENE, LEFRREOEE, A REIR
=, Vv MR DEEFNE COMM & LB Lo, A ClEd N RENRAEREA & = L7fERT b
0910 EITIZHEENLETHD.

TOF#it4 O KERIEKRIC BT D HGEIE, WCER ERTHADT =X I3~ +0ThbH. £Z T, HA
NZERRE LT &R 21T 2 72, BARRASE R DEEME AR T 7 — N&E A 1T o 72 1.
KFGE2,19761C, KREWRIEEILRIZ13461 (6.1%) , KEWRFPABHA21T14161 (6.4%) 12D (T
= NHEOT DA UFRITR NGO FTREER H D) . MK ORI X AFFEA~OSME R & B E x,
201543 H 7 B HREWTH 2 A — NFJEZ BHAA L7212 (%) .

W K EIARYE R DB

FEPWEL

Aortopathy Dk ~RIZAL & LT, MarfanfiEeRF (CHEL L 72 REIREE O b iR g f fR 82 5E (cystic medial
necrosis) AEHHALDW. FRbL, IO MR AN E L, KEWREES NGS5 720
BERBVEL 2 L VDR TV, 20 X Ak ZiE, TOFO KBk & A7 L, LI b 17(E
752 DD IRIBER & 2 HiH109,

BEFEELTGF-ADEE
MarfanfEfERED R KB s+ TH Afibrillin-119, fifast~ 8V v 7 A D45 fiRl%SE CTd 5 matrix
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metalloproteinase (MMP) -3 & MMP-917D &5~ DZERLLHIMA, TOFD KENRILKICEET 5.
TWEHAHSETEA 7 (TGF) -B28 H TrfiEZ R U, BN O REIRIER EHET 5 L W o mE L H 519,
UL EDREIE, TGF-BOTEMALAMMPO RSB 22 U M EBED ML 672 53 & W\ 5 #5723, Marfan
FERERE & FERICTOF O REINRIER TH AT T D AN 2RI 5. T DIED, 221 12K JIERRE H K
BRIER D Y 27 HF- & 720 15219,

MmiTENRE & MEWHEE L ORE

ik LT KRBAR~DOLELEY ¥ & M X DR EAMN b KBIRIEKRICHF ST 5. SR TIE, EAy vy~ b

EOTOF (Wb Zpink TOF) [di#H OTOF L 0 KREWREE /NS <19, REIOEE Fil7 25 KREIRYL KR
YT AT ENRSILTUNA20.2D0, Blalock-Taussig Fifi7e &2 v > R RilF S, HEAMIZ X 5 KENR
YERD Y A7 \Z72 %5 22,

RENHREE D MR T & 2 OHE TR TOF O/ NE O RENRYER & FHBI T2 Z & 2%, #EE D522 &
DIEA SN TWD. AT 2BEHID R0, IR ERHEEE (PWV) & MRIFEA T O KRERIL KD
RS9 % Z &3, HelriliE S 7220, RENVIROBEE I L DMES H Y, FATRERCTIIEMT %23,
TATREARTIZIER LG ST\ 520 .

BRE

KERIER & REVRFAF A A R OFAMIZ I b= a—20 & b AT, KEARPE, VL6, STH:
BEB, TEAUT EATREIROFEDFH 2 EWIHNIAT 5 N&E TH 5. sHINEITHR B — T 2 %8R H Y,
IS H 31 o0 Fie K D PNARITET B (inner edge-to-inner edge technique) 29% V5 Z & N E 0 & b 5 23,
REREFEIC L DM EMEITIRER O Big o B E COERE (leading edge technique) 2930235 < .
TERDHFFED &P, FHNE TIX40 ~45mmbh F, MiEfE TIEIER FREO LML EdH i, KRERILK
EHELTINWEEZS.

MRIDEEIZ b, KEWRES, KBRS, AR, AEHKEZNT 5. MRIC L 5 TOF% O
REWRE T, ARREHECHIELZIEFEE I L TRENWD &3, JEROFEDPFEIRTH D Z &30 HE
INTWVD (REIREOFERIIERZEIE, HEEHFTER 72O TH B TRV, BTG 325 1.5
~2.0 mm/AELL EHAVUTHOEHE L TEWEBZ D) . T oM, JEHEML > 7y, EECTRETY,
KREWRIERICHER L Catie 3 2.

| Pt
Epar

TOF O KEWARIEK 24019~ 5 A 750 72 SMIRIEITRENL L T 720 AS, Marfan JEMEREICHE U C, B kK5
WHNWHND Z LR 29, FERRKBRFFHASEA S, EEERIEKTHIZIX, ToroaT v oA e
FIAEFEIRE, 7oA T o M ZFEFETEE (ARB) 2 EOEsNH 2. ARB X TGF-8 OHl{EH A
&% DT, TOF O KBARIEROIHNZ S HZ T L FRetkni &V, 4%, Marfan JEEEE O R FER 39,39
EBEBIHEISEETT D 2 LIZRDHIEASD.
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REWIRIER « KREWIRSPASHA 26 LTI, REINIRESED « REWVIRS OTERUAR-CEHAIMT S, D 5
HAEDE T TOIL D, TEROFAE TIL TOF 2D 1~3%06 R L 7e - TuvD 9610, fifié g i3 B 4T
T, REWRAEEES SN TH D Z &b, THEEDREBARIER TIE PRI R FIREISIT RN EE X BT
% 39, FANEISE, KREWRIEEEE 55 mm Uk, HREIER-CEITHEO LSRR T 2 & b7 5 KENRSPH
AR L SN TWDH 2830, FEEIIE A OREFITHBT 5 Z L1225 L Bbils.
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N-terminal pro-B-type natriuretic peptide predicts
cardiovascular complications in pregnant women
with congenital heart disease
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Fo L7208 THUE CTIIAEARIE & 72 24 55 B REE 2 MRS 40k S22 Wi CARUCEIBR L (LI LIZIRGS
i (EIEOEA B2V bade) g0 =2 v o — VL0 AN - D BRI L 5 K AR)~_— 27 (DDD
E—R) TITHOHENRE, LETO BRI BN 72 K1 KR T 2 Fontan MR ORAE « 72 & OREN &
LHEIT IO ORE - RRIIATR TH D | FIRKFIELZT TR LA T —7 /WER OO CMIE A TI2 5
D BRSO B Fontan JEEBR A1 DB T21T T2 < FTHFH] « N T ODHHRFF OG22 EOmE N B EETH D,
S DI BERER T ] T = R E & BN L7210 D= AR & H51C ICD B o®RE b o
2
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(kR4 =5 EX)

S & 72 % Fontan fif Bt O REGHER] T ILATHT O JE I st 6E O FE F O AT MR R BB REFE F 2 > TV 25
AN FRFCEFINRHIIIER (RHPA O RBHRE 2 LB L+ 5 b REFRIO AN TOMEE (% Sk
O il i E ST A0 = RE IR F 225 0 Fontan [T ERF-Z40E) 72 £ 6 i@ O Fontan fifB: A0
fEBRVED R E D, F TR E OMETTH] Tl LU 2 -2 R B AR OB O AT 23 & 72 ) — o fi
TS &3 2 6 S F(ET D, PLE G066 TR OBIREIME TR 6N 5 S ODIEFLT 501 T
3722, PLE S RITE 72T TR, R LD 720X I 0 RIOEHPAEE LW, £E—ED
WA - A KT A 370 < Khggk, £F— A TOFRD ORUDBFN TN D, — Ok Tid APC-Fontan
WRBNIT X TELLOMEIG L U TREBIIZEIY A TS EZALH 0, 2 IFEBIF% ORER « i3 i
MTRVWENOEEL TWL0RBREFT A D, ELAEBIRIGFEICOWVWTHEES AR LEBITHEE LT
electro-physiologist (EP specialist) & OW[AESC, £ 0 W) « IR 72 device DEANARAR EF X 5, F+
BT — & bl E RIBECEHE R NI T2 Se RS 2 B & 7 S B & S, JARHE B S AT
Ot DFZEESS Fontan i ER DFEME A BN L 72 intensivist OG- NEHEETH 5,

TCPC conversion ffif% @ mortality, morbidity & LC (1) SME# : i - S 0AREe (DEMEEA S
Fontan fEERAA) - NENR GOl - HFEOM, N—A A= —HiEREbET) ., BYYE WthRkR L. R
JFREREIX TS0 PLE fil72 &) . BAS, (2) 1@l - OFR4e « REEJR - IFHERERESE - PLE AR E03H 5,
Mavroudis & ¢ 1994~2006 47> 109 $lOHE TIX T 0.9%,  Hiif FFBAM Ik M flF 0.9%, i 0] Coigs il
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5.5%. EWAWIFEL 5.5% CPHELEHMIE 4.3 ) 7 EHE Slc, £ERBIET S 5V DI AEICBE 3
DANTHT - TR ORI - & U CTHED 2 VIR EOKLEME, PLE, HEEL EOFEEFYE, 4 FEHFLLE
DOER O N TR 3 iz, REIRFHTIC OV TIEIAEANBES ablation & ¥ & 45 maze, &5IC
T— RO .LEMENGHRE THV 52 Cox-maze I FF A NEIRFFERDOIET (Z1E4 33%. 15.7%. 7.8%)

WCHHATH-T2E LTS, EAKEAS - BIEFITIXAERER RO OEEER OMEE ML, Cox-maze T
DOLBMEREED Z L b I TS, A TITFRE Ui FER) 28 38 FloORER (g Fri8lg
Wil 52 22 H) A L. 2 < OB TERRIEROSE, IMOBRAE 25T\ 5,

Fontan flER OfkfE L7= (“failed” Fontan) FIOIREORINEE & L TLOBHE LML, A TIEZOH
REMEIZELEAY TIE /2 <, “failing” Fontan OH1CH FHIDARI T TCPC ZH DS ED Hiv b,

[TCPC conversion D]
APC-Fontan fEER OREHE : FTERERY - MITEIRER) - ERAEEFH
VERBROIERIZE D 9 - MO « AHMEAIRO B X 2542 « 455 e <0l Ae 2€442
VOLETEREENR (DEPMEY =2 R U — VAR - DS L)
VTS ol GBRMERE - 5 - IMMATEZ (W)
v T2 E R PRI SE
v Plastic bronchitis 72 &

[ifraiRsR]
APC-Fontan fif B~ 2= Dl 1 2L [A]
Fontan Mtk (AiEIIK « MiFklk7e & O a0l g HHt - BR-FRAERS 722 £ O Fontan fEERHLE K72 &)
DIRFE
HTEERE - EBEREZY & DO FANMIARE 72 &

}E ¢ RIS DB RBRO ARG HR TRIRE L0 « Z LWRHTIENS & 72 2 23 EDA s EE O A ala
HUE FHICTIZFHTY 27 OB BRAZERT 2 /R & £ 5 7o OEERESRF DA LETH Y . Fontan fF

BRROMET - WERISHER £ 4518 LTz L0 RIOBSIENBETH D,

* ¥ — U — [N : failed/failing Fontan, APC-Fontan, Fontan/TCPC conversion, anti-arrhythmia surgery,

cryo-ablation, permanent pace-maker implantation
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33. Ebstein &7 E DOAEHERE
R BiE (MILRFERFRLE R R A e R DIgInE AR

LI

Ebstein AT =RV AFHR L THRBTH D03, ZOEKRIERIZZAETH 2,

ZAULZ OFEEN R EEFMEB TR, ARREBO—HMOETHDL LT L ENHEETHLHZ L
AR LTS, ZOBENDLURTLY, HrAERMEERIE AR LT OIRRMEP RS SN TE T,
> T, FIREISSEBERHICBNTHZOMEICHTMT 2 ENEETH D,

1. Ebstein & OHE

Ebstein #FEIFBAE TIX R RMELERBD 1 %A TH Y | 1866 4212 Welhelm Ebstein 12 &> T=RFH#D
R L-oTH b SNDRRERBERIERZFHORERB L L THREINT, T0%, ZOKRBIZ=52FDHR
HORROT, HLEOIRER, AR 2R E T2REE LTSN K oIThoTz, EHIC
SRFPITHLENORET DLV I FEND, TORMRBRORFICLY, Kxnil, WEXH DL, F
a0 E LTHLE, DEPRIE, A=iihEks, € LT Wolf-Parkinson-White(WPW)
syndrome 3%V . X OHEME/RIRRE L 72D, S BIC R DE OMEAFH R H O B S I XRIER] &
BIRRSRS . TS K D FERM, FRIESCARARICHE L THRFISND ZEN RN TH 5, THRICE
WTIEA LEORE, FERE, A= OREEIZ X 0 WA N B 72 5729 Biventricular repair(BVR),
One and one half repair(1.5VR). Univentricular repair(UVR) 4 X COANFEIE N Z B SN 5,

2. /£ Vi Ebstein arfE o FATEIS & Rk
2 -1, s OB

Ebstein #f/Z O TREEDH TH D, @mED ZRAWIRITIMNA . HEMED RSN TVDENE SN T
FENRE SN D, TR ELNRWEND TR, SEICHLR L DIEIZ L0 EES 2K
FEE MR RS 5 MR ARSI R ME S Z ORECIIRIE & 72 5, A b s P 7gkzs, A%
FFoLa. b L<ITEE=ZRIPTE LARGEERBIC KV | AEEO ARG & L EEICFT BB - Tt T
ERVBERERIRAENFET D2 5B L3 H Y . ZHb &2 5 Z L NGR T2 RET 2 /ICEHETH
%5, HAEE®RNGEEDLARE, RAENED LI, NICU TOEFREZRER ShD, TFETIRE
S D Z £ < FHEMICHER IOEEN D, M5, BENCHEDLOTHEEOTT /) —F
WERO B, BENZEIRE ZHERF 5 72 012 Prostagrandin (PG) RAIOK 52175, ULV F7
—PBOLEENRBD S, LABRDOETHNRTHIL PG WA OBENA TE L0 E O NnaRT 5, BN T
&5 W) T LA RS ILE ORI SE L TETWDH L L b, AEMNIETIHEICMEZ M T
ETVDLZEZEWRL, IERNZEA TFINZMET 5 2 ENRICAR D, T ORF TSR 22 %8
SPALEAL T AUZIR TN IR RS AT S0, RSB IR AR L — DAL R NS & 72 0 | FFRANIC BVR & L < I
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1.5VR M) & 72 B IR @V, ZAUCxt L, PG ®AIORGIZEI D F7 7 —BOUEEITT 5 O DL
AREOET VRO AT RO FIREZZE LTI o220, ZHE=RAVIRNEE THDH Z &
ZER L. AEOWE I35 THAUDRRINIIEE A L72E% (BVR & L< X 1.5VR) A FHET
D2 TR BM, FHEWME DA ThIUX, FHila3A 2320 (UVR) D728 O B FER FATG R 2N G ]
b,

2-2 #4: R H Ebstein HEOAEZ AW 2i5% (BVR & L < 1% 1.5VR)

Fox ORiFETIE, ZRPUFENSHEE LIA=EED 30mmHg UL EOIEFNCR L, AFELHERELRE LS
& L7227 IR, AR A & R 21T BVR & L< X 1L.5VR %179 F#tThH 5, Yk
T 17 BIOFAENUEF T 9 B BNR & L< X 1.5VR 21TV, 1 IO RHBE 2B DT-DOLTH D, BAIF
ZORIPTERAN & A EREREDMRFF STV D L D RfEZGE T, B4R Ebstein /X Th > TH 447
ZBVR b LI L.BVR A ARETH D, Lo L7 HFAN Ebstein #FIZ%F4 % BVR & L< 1 1.5VR
DFE & F o WS ITINE R K OB G0, BED & ZAIEFITD I 0D, FERIE R ASER] & [F]
KEIZ =429 % monocusp (2T DG V0, il TlE =R A2 FHERIRICER T 5 Cone FiF b HiAERITIT
b, BUREREIRE SN TS 2,

2-3 H/E 2 Ebstein #7/EZ® UVR

—FCTHEIZ Uhl (bR D biv, ARV7REEZED HERWIREETH 556101%, UVR # B & L7 B
HIBRZBIRT 2 2L LD 9, ZRIp NSRBI EZHIT T2y FEHWTHH L%, kL7
FHE., AEZ2E 79 (RA/RV exclusion) L. FfifjEiE & L < Blalock-Taussig(B-T) shunt % {Ek 9 %
LOTHDH, ZIUTEY, ZRAPIRICER L TW2OAER, ER LIEAEICEYE S NI BB Ok

BRI T & W o DR 5, Fox Ofaix T8 RA/RV exclusion 41T 9 2 & THRIEIIC Z OFED AR
b Uz, BH/ERIIZ SR D B AT R D E OB RIER L LTl MM Lo Filf (BDG), £L T
A& FiF & LT Fontan FFZ4T 9128 D, FEREICENTHHEOILRPRDIZHE121T RA/RV
exclusion {EZ 1TV, AAEERREFICO LD D,

2-4 FA R Ebstein &1 O 07 25 06 7 14

A% O A RRE TIRMATEN RS AL ED T2, RO b L BAIRENEE Ly, FAEENHE
EOFT ) —EB& 2370, 26 PG A2 &G L, BIRE OMERHIE D 5, ABRMiE ML EHK 2
WS 2 &% < REIRSREE O LDASIERS 22 b r—/LTERWEELSNT 2 ERILL BRI
ARHENR 21T 9, BVR, 1.5VR, UVR WU L TH AT FOFINC/A2 Y | —HRARIBIHT LIS O 56

(LI ML FRAERF D 72 012134 LT b i E HHLMERN 7 2T B I A F T 2,
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3. F£EIRB L OUWA Ebstein A7 O FAf7 i s & 22 8

3-1  PhfrimE) s O

BA W2 5 0 B % 72 Ebstein #TICB W THIKIRE LTHE, HEOILK, (LERAH TOA/EmEEIC
£2F7 ) —BOEERD D, HEAFICBO THLDARIIAREIROFAEN 200 & ST EER TR
05, EBAMREBRE CHAHECIK T E LTUILH T2 T 2856005, ZO%5EITIIBEICA LI
ROPBALARER, SHITFER LAY AEEREOK T LD LN, ZOHEIIAEIRFHR, =
539 Tt & 312 RA/RV exclusion E2 0FH LT T e 5720, FIROMEIG & B2/ U 5 & 12T
%< @ cohort FA YOWMENEEL DN, Zhbickd e CTR 28 60%LL E, 1Al NYHAS LLEA
mortality @ risk factor £ 72 %, S BICHARE. AEILEKIIESICHREIROFE & 720 Z D72 REERRN
ME—JER E LTIRZ BiILD, T FIEL Th D, S BICHFIHICBWTE ZRAPAIITEZTT BVR
AL LTIRRE T - Th . REAR. S DITITIRAFT 2 RPN HARILR, AEHRE R~ LT
ToGEbH DL, ZORETHAEMIEDIREEIZ L - T BVR, 1.5VR & L< X UVR OER%Z LiciTh
X7 B0,

3-3 Fflir oo F 3 R

CTR Ot K &, NYHA @ function class 73K X < mortality (ZB5- L T\ 5728, L0 BWEEIToONE
FIRBLEE LN ESNTNDS 9, LMLAERL—FTEY R OANEEE TIX mortality [ZIKWH DD,
BFRFERRELILVIBELH D 9, ZOWETIE, K VIRFERO =RAPIERICBWCILET L BE
DRI OFFRIFHIRTE DR 5 b O LR TV D, WAL LT HAIERLIAT TR 22> CTR DK
BRETHLINHA L ORI ENHEBELEEZIONDN, TNEFRET 5 Z LIZHREETH 5., T4, magnetic
resonance imaging(MMRD 23 JERERY, HEREAVR T ZAUMEIC L B X D2 FB L L TIEHZIRO TV D, 2 &
IZ 2@ Ebstein w1 B VT L ERIFEM O MRL 23, Ll &R A DIg S 7 — 7 VR i ek U, Jik
KUBEARRIZ ST ALEOBMNCAF THL LWV IHIRELRINTWD 0, 5%, fAEOKENTEN
M EVHREICATON D Z L1220 | BEFFHOREIC S MRINEH SN DIIMHETH D, BTl
HOWFEIZIRBNT S ZRIPWIROFREE, A EHEREOIRB WA T & AR S B S v, S FIENRE
Shd,

3-4 S FFINE

FREF, RABNZBNTIE BVR 2 AL 975, ZOFMHEOFEMIIMOKEIHEDS Z LICT 508, A=

RABFATFHIIN O E SN TEB Y, =48R % monocusp (IZEVEZ D2 L. EHIZIFERAEER

FECFFEET H 2 LR EEIEARL LTS D8, L LAan b AR LAEORMEIE L Tk, Aa8ik
(RCA) DJg iz X 2 M ORIEED HHEE L2WRE RO BN D 8, & HITOLEFRO R MIFAT

AT 5 2 & T 66%IC RCA Ot GE, JHihRARBO Ll WO MELHVIEENLETH D

9, Flo. BITHFINGITH D2, AOBEEESL =RAFOREIZL > TE 1L5VR NAMTH D &5 il
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Hd 0, UVR 2T 215K E L TARBRBEIGDIZR L TV b0 EE 25, HikiZ UVR ThH08 10 ik
R L7=RAX RV #4579 L V1 extensive RA/RV exclusion ZfH L7277 > %  FHHIHEHTH S, L
LA s, BMNEFIZBWTIAREROMES, TNETRETH ST 7 7 —BOHELL & DIk Ok
HEHNLETH D,

Sk

1)

2)

3)

4)

5)

6)

7)

8)

9)

Knott-Craig CJ et al. Repair of Ebstein’s anomaly in the symptomatic neonate: an evolution of
technique with 7-year follow up. Ann Thorac Surg. 2002; 73: 1786-93

Da Silva JP et al. The cone reconstruction of the tricuspid valve in Ebstein’s anomaly. The
operation: early and mid term results. J Thorac Cardiovasc Surg. 2007; 133: 215-23

Starnes VA et al. Ebstein’s anomaly appearing in the neonate: a new surgical approach. J Thorac
Cardiovasc Surg. 1991; 101: 1082-7

Badiu CC et al. Early timing of surgical intervention in patients with Ebstein’s anomaly predicts
superior long- term outcome. Eur J Cardiothorac Surg. 2010; 37: 186-192

Boston US et al. Tricuspid valve repair for Ebstein’s anomaly in young children: a 30-year
experience. Ann Thorac Surg. 2006; 81: 690-5, discussion 695-6

Link KM et al. MR imaging of Ebstein anomaly: results in four cases. Am J Roentrenol. 1988; 150:
363-7

Carpentier A et al. A new reconstructive operation for Ebstein’s anomaly of the tricuspid valve. J
Thorac Cardiovasc Surg. 1988; 96: 92-101

Hetzer R et al. A modified repair technique for tricuspid incompetence in Ebstein’s anomaly, J
Thorac Cardiovasc Surg. 1998; 115: 857-68

Schreiber C et al. Morphologic spectrum of Ebstein’s malformation: revislitation relative to

surgical repair. J Thorac Cardiovasc Surg. 1999; 117: 148-55

10) Marianeschi SM et al. Alternative approach to the repair of Ebstein’s malformation: Intracardiac

repir with ventricular unloading. Ann Thorac Surg. 1998; 66: 1546-1550
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35.
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EEXhFREiE

BEX M T

AT WAL yFFir

Senning+latene Senning+Rastelli
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EEALTELE

SATVF

AR

Coarctation of the Aorta




BITOSETU ISy T EREME

1 Lot Subclavian Flap Angloplasty
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36. . EARBREN D D)
H Ui (REEINEERERE fEBRasNED

XU DIz

FRNGCR PO BREEI IR, DNEIEERZSGE D L IIMEERESENE 2 S IR EMB DL D = L %<,
— HFTIIERONEMT TIIHECHLHE LT 5, 22 TlE, FEREONEOHRLT, Z0
ML T L ERi ARG OETFEROSYRIZSI > T X0 EERMIZEAT S X o 1I2LniT =,

WA DR
TRERE R EBIC BT 2B EICITIU T DO L 9 2RI T HONRET D,

o JEL L KAV

VR
Holter ECG, HEHLEE, LW—F L a—F—
SR 5 FR A

TTE, TEE, = F 7 A a—
EE AT A b
TMT, CPX, 6 431217
MRI, CT
« RI, Ml >,
o DT —T VKR
mRAMMRA
. Z O
ABI (ankle brachial index) & PBE&N Wil £ kL

KA DFLIISL T

RN R IR B ORMIL, DHFICEGS b o726 0 L BRI TE 5, BIEICIIEREZE ., BHIC
ITHERERZWT S LV BB L 2 508, R END/NERHE, EEREHENEIEICE > TR EADOENZ L ZFE L
BHEIZ LTV 5, TERERIBLA & BERERBLA O MH 2 B RAE AT 5 L 2 LA T 5,

1. R S A A

TERERTAM & BEREFTAM A [RIRFICAT O 2 L AR T, & H W DA RIELEBICE TS 7 7 —A B
TALOBRETH D, NEHITEMEE LD 2 — DA TEEZK 21317 O LERH D08, A
T a—ZBBRRENTHY , WEERZ LD nad, fild modality & fHASHOE T
REZW AT D & B, MATEBRERNEL CIIM AR AMT 5 2 L B3 —RI7EN HHLHFEO%E
FHEMAZPIREICIHE S L9121 5,

2, EgHmA  (MRL CT)

BH, ZHUERHEATEZ LI L D, CT IXmWZERSREEEZ A L, MARM W=, FBiE2
WricEMTod 2,

—Ji. WIEORIENH Y | FITHEELNEAT O HAIlciT Y A7 2B ET 258N b5, MRIIE,
Ta—EOBBE G < SERRRFHI S & D, EREEEAMN & BERERTAN 2 [AIRF 21T 5 2 S B ATRE T d
. EETEINV—FUomE L LTUUThbh T\ 5,
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3. DS 7 — T VR
MENEDORIE, EFIC K 2B RESZN. k&R EOMITHREFMAITS Z LN TE 5,
BT =T AEEIL, BEETOFEC N T — T MBEOEE, 23R EABRA TITH Ao
WERRIER 28T 2581247 5 2 L3,

™ Xr !
DEEE RBRE MRI/CT
| [RERE (EEEAE | « MRI
BT MNREREHE REHE(S 577 ) — BECREIE AR TR (= Ta—)
ERoEiHe -3, HREE — AFMRI
viewinBview~ DM  HEIFEDviewDEEK - BONE. CEERORE. 2EYRE
=EEOUAEY—F =WERROEELEM - x—Z2 32 MRI
=EHL B =BErLHEL AT - bRER. BEOFEL. FEEORE
BESOERER AN EELRS RS  Io—ENEEN — HFU=" Lkl
- BERICET S0 CORE
biedF el e o - WEEZER. cFRRaEoTIERE
ESBEE - FRIZELTFT—F27 00, A=A A—h—PIcoERIEAE
R I O I 2 — B i e —B 1) -
B O AN — LR AR
B D Al i — R (R EIR. RIS, marca®) D ERGRENGE -H/R
LARRE ST R - EEHNSE
- ) ]
E ) 14
™ —_— —_— -
MRI / CTOD =R DEDT—TILREOFERGR
* MRI - DIEREDRE
- HREE. A—2A—h— - ICDOFROFE o -
B R D FMMEREOH LB

— Rl RIS oh e (RERELL)
— IO—MOIEEERE
» Fx—F S AREIZE T SVENC|velocity encoding)| M I TE
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— CTO kD IR
— oLt BELELVERBEERET S
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 BEREFEASL. BREO27 EERAEREORE
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AT, i B BRUREDRAREE £ FAE L 72 Marfan SEWAEES OHEMR O — 151
ESLARBRARIT e > 2 —  JHPEW - AR R B sl THE Sl F

[JEf51]

36 k. A

[ P ]

3 EIRFICMIB Z B S 7o, Ral@lsgE, 6 sl IB O, JWFi & 992 fEh., L—=—
T AR, MVP 23R 7-728, Marfan FEGEREZ SEbiL, W& BOIZY B ¥ —fr, BI67HR#E T,
FBNL B I 7 L—A v 7 MERZRR, 29 ik X 0 EJEIZMEV DI A Jibe TROBBIZE & 72>

T\,

[BETEIRE ]

B FMr, <M, DIMER
[FIEE]

REJFHHAC, AL, BUREDS R -1

FEIRFEC MG FIR DR IR 72 L

[T A% ]

A& AR 2014 458 H 5 AT, BRIEIREN., M ¥ —Z 4R 16 TR &2, L=a—T
I%. Valsalva {£E 35mm, BEALDEBFEE 16mm, TATRENRES 18mm, AR trivial Th o7z, MAETR
HEHMIC B -blocker NIRZEIO =N ESR Se, BEDNEST ThoTelzd, Uk Bt Y&
H — CIERE PR 24T o T2 0RR 38 1 1 B IS /00 H AU AR, ABtlf . = —Tid Valsalva
JAEE 39mm, BEALZEREE 16mm, FATRENIREE 18mm, AR trivial ThH o7z, DI A, FIERD
HBohni-7=, B-blocker ZEA (7 —F A b bmg/day), Valsalva A7 40mm LA FTH D .
TS BRI T C ORI 3 i A G L 7o, PERORZFB O R o7o/od, ik 40 1 0 H THF &
bR K DFER MG EIT o T i ofEiX, FET 110/60mmHlg, fmC 122/61mmHg
EEIMEIXBO Ao Tz, ks 2 H1, FERRAAA S 2 eI F4 I 0 AR 389~ H R O 5
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S & O FT RSOHERIE R OFT RUIZFR O 7o T2, MR ICHER T 255 N Ffoe T 572, 7
81 BIZER CT 217 o7, A8HE TEMREWRE D & AT RENIRVTAL A% BR A7 oD KB R AR
O, IEaRMEREER O T, RFIICLE: & R 7 EEE (UE ME 100mmHg A 2 H
) CRamEEE L, DIBRMREEOETOME RO KGR O T, EHOR BIZIRPtE 2o,
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