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The First Open Heart Corrections of Tetralogy of Fallot:
A 26-31 Year Follow-up of 106 Patients

LLLEHEL C. WALTON PH.D., M.D.: VARCO, RICHARD L. PHD., M.D.: COHEN, MORLEY PH.D.. M.D.:
WARDEM, HERBERT E. M.D.; GOTT, VINCENT L. M.D.; DEWALL, RICHARD A. M.D.; PATTOMN, CECELIA
EN.; MOLLER, JAMES H. M.D.
Ann Surg. [986;204:400-502
Abstract
[etralogy of Fallot became a corectable malformation on August 31, 1954, and from that date through 1960, 106
E:ti:nts {ages 4 months-45 vears) who underwent apen r:qalrs at the University of Mimnesota and were discharged,
ve been followed (9% complete) until death or tor 26-3 1 years (mean: 23.7 years, 2424 patient years). The
purposes of this study were to determine survival, morbidity, hemodynamics, educational/employment attainments,
and relation of these to surgical technics.,
Operations were done by cross circulation (6 patients) and bubble axygenator { 100 patients). This group had the
first uses of patch ventricular ssptal defect closure, mutflow root, infundibuloplasty, atresia correction, 1schemic
arrests, and pacemakers among other imnovations. Twenty-one (of 105 patients) have died during the follmarup: cight
deaths in the first 10 vears, 12 between 10 and 20 years, and | =30 years. The causes of death were sndden (5],
accidental {4), congestive failure (2), reoperation (2), suicide (2], and other (2). Actuarial survival at 30 vears was
77%. Latz complications were ten reoperations, five arrhythmias, and one endocarditis. Actuanial freedom from
reoperations at 3 vears was 9 1%, Cardiac recatheterizations in 62 patients disclosed only 10 with residual shunts,
Peak right ventricular systolic pressures were < 20 mmHg (34 patients), 41-60 mm (2 patients), 61-70 mm (4
patients), =7 mmc}ﬂr patients). Thirty-four patients {32%) completed college, ten of these completed graduate
school (3 masters degrees, 2 M.D.S, 2 Ph.Ds, | lawyer). Fifteen others attended college, and nine received
technical school diplomas. Forty patients {18 men, 22 women) had progeny, with 82 (93%) live births and six major
cardiac defects (7.3%). In summary, complete repair gave excellent late results in this group cared for very early in
the open heart era. Survivors led productive lives without restrictions in education and employment. Many of the
deaths/'complications that oceured are now easily prevenable, which angurs extremely well for this generation.
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repair of tetralogy of Fallot. J Thorac
Cardiovasc Surg, 122 (2001), pp. 154-161.
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Pathophysiology of PR
AEREEOIEE ?

Ventricular fibrosis suggested by cardiovascular magnetic resonance in adults with
nep:nred tetralogy of fallot and its relationship to adverse markers of clinical outcome.
S.V. Babu-Naravan, PJ. Kilner and W. Li, et al. Circulation, 113 (2006) pg 405—4[3
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Impaired left ventricular myocardial mechanics and their relation to pulmonary regurgitation,
nght ventricular enlargement and exercise capacity in asymptomatic children after repair of
tetralogy of Fallot. Femnandes FF, Manlhiot C, Roche SL, Grosse-Wortmann L, Slorach C,
MeCrindle BW, Mertens L, Kantor PF, Friedberg MK. JAm Soc Echocardiogr. 2012
May;25(5):494-503.

M2 ERY OEER ALK E T £F1 75 Fl DRadial strainEEEL T4, QRSIELOES
BT,

Adverse Left Ventricular Mechanies in Adults With Repaired Tetralogy of Fallot Nikolaos
Tzemos, MDa, Louise Hamis, MDa, Shemy Carasso, MDa, Laura Dos Subira, MDa, Matthias
Greutmann, MDa, Yves Provost, MDb, Andrew N. Redington, MDa, Harry Rakowski, MDa,
Samuel C. Siu, MDa, and Candice K. Silversides, MDa *
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Risks and benefits of PVR
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Safe but not zero mortality after PVR

Therrien I, Siu 8C, Hamis L, Dore A, Niwa K, Janousek J, Williams
MA: Impact of pulm
tetralogy of Fallot. Circulation 2001, 10 89-94,
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Pediatric Cardiology

Pulmonary Valve Replacement in Tetralogy of Fallot
Impact on Survival and Ventricular Tachycardia

David M. Hamild, MD, PhD; Charles | Berul, MD: Frank Cecchiin, MD: Tal Geva, MD
Kunberlee Gauvrcan, ScD; Framk Pigula, MD. Edward P, Walsh, MD

Backgronnd —Pulmosary valve replacemest (PVR | i repasred tetralogy of Fallt i TOFr reduces pulmonany regorgl tation
and decresas right vemtrculur IRV) dilation, hat ity Bang-term (mypact on ventncular tachycandas (V1) and moctalaty o
unknown. This stady aumesd 1o Setermuine the moidence of death and VT in TOF after FVR 2 10 1o the hapotbesis
that PVR leads 1o jmprovenens (0 these auscomes
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vt s mere e e fox of |h;-'[-rin'r'~ vatrol subsects haad TOF with BY dilatson bt oo PYR. Mot hing wos
done by age (=2 yeans) and baselene ORS duestion = M sl So stgnificant Jiflferences were Tound i ape. QRS

durateon, 1ype o decade of winal repair, uge at TOF repair, or presesse of pre-PVR VT between the 2 groups; Timited
evhovanlsogranhen amd magnets resoniance smnn g ald show od oo diflereone i left sentescular Funetion bat i RY
dilation ameng PYR pelacals B contn I subjexts. T the PYR Fvup I3 events oxcumred over 272 prad ety Cars No

gnificant change in QRS duratson was seen fiw v group. Overall 3 and 10-veour freadom Troen Jeath, VT, o hoth
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Conclayvioms — This cobon expencenced cither VT o death every N) puticnt-yeans. In a mutched companon with o venilae
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{Clrcabalion, 20001 19 445-451.)

Key Wordst ardythaia @ pelovesry valve replacement @ sarvival @ tetmadogy of Falke

Q‘ gl refeef of ngle vemincule K wnow frant perfoemm 2 PVER. and in whes s hooosmung W TE AN

ERAERECEBRE LIS —

19

Freedom from VT or Death

Time Since Start of Follow-Up (Years)

C
£
2
w
g
= L] s
B3 05 p=0.21
£a
w6 04
25
o 02+t
2 77 29 13 7 Fl 0 PVR patia
<] 77 33 14 7 2 1 ------ Controls
o 00 L . . L .
0 2 4 6 8 10

Time Since Start of Follow-Up (Years)

Pulmaonary Valve Replacement in Tetralogy of Fallot Impact on Survival and Ventricular

2013/10/2¢ Tachycardia; Harrild et gl, Circulation_2009:119:445-451 20




Table 1 Bessliow st Follen -0y Ouaitytes
ohor o Sogr gt Waanus e and Jusetiative UFI edesen

e N it a2 r
Lo e gramy
N visxae » @ L]
e ng’'n nerv
- uoAR I
vy «mh mnn
vy LIAE ) L
Wiie v -
VA - L 23
N ans amns
Lo el M
[ e wma
R me 0%
We N -
N Sbon - IN 20
e L)) end
e e nan
Wiree TN sn
"oy 1) e
Mote Moo wr
L
LY
Mew (0 “m ann (R
Mt rwgr “osah ke
LS Y
Mew (00 wm v, )
Mate T i Ve
LR A
e His s 1
L oy "
edAlvp - My ;A
Mo iy ey 7108 sam
Velr revp 1T 48 124 %200

A ey paddee WU W et Al wh e
Wit s Bady ST e

[ Y sl Lxhoc whe sl UM Lasetrw
Ouraclensdos of PR sad Connol Croupn
~ e ’
Wl P a0 BAFIAN BagIws i»
e )
T oW o 0 N e
L4 BN Mo
ras Nnav» DK
Dt @ O o & N .
1T ey aN
(Ll o ] Das Ll X0
- e »onn 3
1 navs A0%h
Weder (W ap & (0] Dol 110-as a2
T mom vy
s J R B aSira ren LY 4
Wt P W o 1 a0 16 I - ( 41
PR -
| wcEwg ey prvrenn
ey
\F aRacaa B i Ve L 48 )
Py Spheuse o 4N L v 1w
Y ommee o IY) .oy e .
W et
N IR N
W a.ne ™ .
uosen uaro
LAY B
“ - nm e, »
et IO e
ALY B I
-
“ o . 0w RO 2000
Wote LT N 0y
iy wman

Ve S wberms B ncsdence of e ouliciene vacubles T

e MUY ssliestbovssed min Auvies bdles ss Wi

Pulmonary Valve Replacement in Tetralogy of Fallot Impact on Survival and Ventricular
2013/10/19 Tachycardia; Harrild etzb €ireulations 2008: 81945451

21

Electrophysiologic Benefits After PVR
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Current Indications for PVR
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Early reoperation early re-reoperation

INDEPENDENT FACTORS ASSOCIATED WITH LONGEVITY OF PROSTHETIC PULMONARY VALVES

AND VALVED CONDUITS
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Joba G Coles, MDF

Giary Webd, MDD

Robert M. Fropdom, MDD
Wilkaan G Willsms, MIF

Objective: To ovabaate the age dependonce of varabla peedictive of pul.
monary valve prosthovs replasement, we condctod the following asalyws

Methads: Retronpectne asalyss of 945 operstans in 726 patscsts enderg-
ing placement of pulmonary valve proubeses was porformod Ape was iien.
fifled as a strong mdependent proficser of valve falure. The database was
vntified o age-based subscts snd predicton of valve replacoment were
idensified within cach subsct

Resubts: For the entare cobont, froodom from valve roplacement ot § yoars wan
I Yousger age was strengly avseciatad with docreased time o valve
replacement by multivanable analysis Chazaed ratio: 0.71 Tog-year ' < 001 )
Onher indepondent Gactors inchadod diagnows, type of prosthesss, and time.
dopendent rogetrement for pulmonary valve stent placomest. beoportast pre-
dcson of valve Gilers vaned among age proops and arg as followy, for apv
lenn than 7 maths: valve type; Sorf ape J ssanths fo lens than J years wsall.
of noermalized valve prosthests sz, Sor age T rears o bexs thae 13 pears

sex, smalier normalaed valve prosthesis sire, placement of endovincular
seris, and valve fype; for ape 15 yoars o 64 yowrs. smaller sormalieod valve
peonhos sire, placement of endovascular caents. and incroased number of
reevioum valve placoments

Condusion: Ape s & dominant mk Bt prodictive of pulmonary vabve
prosiens failore. A significast interacton coists Between ape and the effiects
of dagnoss, valve type, and e on prosthetic pulmonary valve loogeyity

J Thorm Candiovase Surg 2000:120:1022.51)

Caldarone et al. J Thorac Cardiovasc Surg 20001120:1022-31
2013/10/19 FOEBAXARALERELDEERE LIS — 24

Future Directions

Early Versus Late Functional Outcome After
Successful Percutaneous Pulmonary Valve Implantation
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Moude Abbott (1869-1940)

The mother of congenitial heart disease

The original Holme’s heart
4

20

Maude Abbott (1869-1940)This extracrdinary women who got Inspired by this lonely heart
Keptin Toronto museum . Encouraged by William Osler, she went on to publish the first Atlas
of congenital heart disease with a per I of 1000 autopsy in the year 1936
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Paul Dudley White (1886-1973)

(AHA

A vigorous five-mile walk will do more for
an unhappy but other wise healthy adult
than all the medicine and psychology in the
world.

I wish we could do something useful with
tobacco- like making fertilizer out of it.
We know from our clinical experience in
the practice of medicine that in diagnosis,
prognosis, and treatment, the individual
and his background of heredity are just as
important, if not more so, as the disease
itself.
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Tetralogy of Fallot Helen Brooke Taussig (1898 - 1986),
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Vivien T. Thomas
Blalock
Park
. Subclavian artery
Dr. Longmire Dr. Vivien T. Thomas
) Blalock Vanderbilt

University  JohnsHopkins Baltimore

\ The surgery had been designed and first
\ performed on laboratory dogs by Thomas,
who taught the technique to Blalock.
Although Thomas perfected the
technique, he could not perform the
surgery because he was not a doctor.
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200% mortality risk!!

+ In1955, when Lillehei and Varco presented their
controversial paper on ‘cross-circulation’ at the
American Surgical Association, it was Blalock,
the uncontested authority, who opened the
discussion in a highly positive manner: “I must
say that | never thought | would live to see the
day when this type of operative procedure could
be performed. | want to commend Drs Lillehei
and Varco for their imagination, their courage
and industry”. On the other hand, Clarence
Dennis (Lillehei’s senior) thought “that Lillehei
was some kind of a nut”. Also, Willis Potts, the
noted cardiac surgeon, ironically suggested that
the author “... had just presented an operation
with a 200% mortality risk”.

Richard Dewall Lillihei Laboratory

10 Lillehei

The first use was in May 1955, and it was
so successful that this inexpensive
machine quickly replaced cross
circulation.

John Heysham Gibbon Jr., o
AB, MD, (1903 -1973) John W Kirklin (1917 — 2004)

Howard Moltz cross-circulation domor for Mark Shaw

August 315t 1954

Shaw

AB
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Figure 11. The Mayo-Gibbon heart-lung machine.
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Walt Lillehi

Mark

Howard Holtz

Figure 8. An early DeWall bubble oxygenator and Sigmamotor pump.
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Trans RA-PA approach 1980

Transannular patch

30

1960’s

« Early and late results after intracardiac repair of Tetralogy of
Fallot. 5-Year review of 337 patients. Kirklin JW, Wallace RB,
McGoon DC, DuShane JW. Ann Surg. 1965 Oct;162(4):578-

89.
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Fic. 1. Hospital mortality in 509 cases of
te%:logy of Fallot treated surgically, 1955 through
1964.
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1990

« Earlyand late results after intracardiac repair of Tetralogy of Fallot. 5-Year
review of 337 patients. Kirklin JW, Wallace RB, McGoon DC, DuShane
JW. Ann Surg. 1965 Oct;162(4):578-89.
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1960’s

 Lillehei, C. W., M. J. Levy, P. Adams and R. C. Anderson:

Corrective Surgery for Tetralogy of Fallot: Long-Term Follow-
up by Postoperative Recatheterization in 69 Cases and Certain
Surgical Considerations. J. Thor. Surg., 48:556, 1964.

Ninety consecutive corrective operations for tetralogy of Fallot with
or without minimal right ventriculotomy. Kawashima Y, Matsuda H,
Hirose H, Nakano S, Shirakura R, Kobayashi J. J Thorac Cardiovasc
Surg. 1985 Dec;90(6):856-63.

Transatrial-transpulmonary repair of tetralogy of Fallot. Pacifico
AD, Sand ME, Bargeron LM Jr, Colvin EC. J Thorac Cardiovasc
Surg. 1987 Jun;93(6):919-24.

Transatrial-transpulmonary repair of tetralogy of Fallot. Padalino
MA, Vida VL, Stellin G. Semin Thorac Cardiovasc Surg Pediatr
Card Surg Annu. 2009:48-53.

Tetralogy of Fallot repair: the Right Ventricle Infundibulum Sparing
(RVIS) strategy. Morales DL, Zafar F, Fraser CD Jr. Semin Thorac
Cardiovasc Surg Pediatr Card Surg Annu. 2009:54-8.

1970’s One stage repair in infancy

» Primary repair of tetralogy of Fallot in infancy using profound
hypothermia with circulatory arrest and limited
cardiopulmonary bypass: a comparison with conventional two
stage management. Barratt-Boyes BG, Neutze JM. Ann Surg.
1973 Oct;178(4):406-11.

25 4 19 1

 Repair of tetralogy of Fallot in infancy. Early and late results.
Castaneda AR, Freed MD, Williams RG, Norwood WI. J
Thorac Cardiovasc Surg. 1977 Sep;74(3):372-81.
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Gatzoulis MA Lancet 2000
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ACHD

1. ACHD

iPAH  PE-PH
ACHD ACHD

EM

2. ACHD
ACHD MRI CT
Biomarkers CPX
Biomarker
ACHD
3. Biomarker

Biomarker

Biomarker

4. ACHD Biomarker Evidence
Biomarker Evidence

evidence CHD ACHD

ACHD Biomarker review

natriuretic peptides NP BNP  NT-proBNP Biomarker



ANP  NT-proANP RAS

ACHD
ACHD 1)ACHD
2)ASD TF 3) 4)
5)ES PH ACHD 6)
ACHD
ACHD ACHD NP NYHA
NP
NP ACHD RAS NYHA
Biomarker
ASD TF
PH A/BNP
PV NP PH TF PH
TF PH NP TF
ET-1 RAS
TF
ACHD
NYHA>TT DEF 2R & LIZAFETH . NP ITaRICHE_E <L DARE
NP
RAS
QoL BNP
NYHA i Biomarker EF
Biomarker
ACHD ACHD
biomarker

7 biomarker ACHD



Neurohormons Myocyte injury

ACHD
Biomarker
NYHA
NYHA
Norep
NYHA PV02
ASD

PH

Myocyte stress

Myocyte stress NP

review
NP RAS
NP
PR
ES
cutoff value
i ES PPH NP
BNP
NYHA >IT D (TGA, TFiffR) 2398 & TH Y . Biomarker &
ASO TF PR PVR BNP
BNP



ACHD

Topics

RVwall _ Systolic Blood RV end-systalic volume
stress index Pressure RV mass index
759
704 704
. .
_ 65 N = &
F =-0.78 1
< 604 ) =
& i p<0.0001 8
> 559 8 404
= &
E bt § 304
- i1
404 . >
- = 104
T T T T T T T 1
40 50 60 70 80 90 100 110 120 T

o s 6 70 0 S 100 110 120
RV wall stress RV wall stress
Gialdini A et al: Am J Cardiol 2006;98: 1277-1282)

Gialdini A etal: Am ] Cardiol 2006;98: 1277-1282

150 p<0.001 p<0.001
—

Right intraventricular mechanical delay (ms)

TZL%

Patients Controls, 30

>

Patients Controls

Tissue Displacement (mm) Systolic strain rate {s') Systolic strain (%)

Chow PC et al. Am J Cardiol 2008;101:874-881
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Exercise capacity and Cardiac Index

Peak VO2 Peak VO2
mL/kg/min mL/kg/min
o o
30
o
© o
o
25 0o o 5
0
2 o © o
0
o
15 Y = 13.229 + 2.329 x ¥ R=0.31 P=0.29
Y = 7117 + 079 x X; R=.57 p=0.03
o o
N+ ! 10+t
3.5 4 4.5 5 5.5 5 120 140 160 180 200 220 240 260 280
Peak C.1 during exercise %change of C.I during exercise
L/min/m2
> L)
Exercise capacity and FMD
Peak VOZ, %change of C.I during exercise
mlL/kg/min

280
260
240
220
200
180
160

Y = 6.424 + 3.615 * X; R=0.78 P=0.0009

o
fe) 140 o ¥ = 122.226 + 18.635 = X; R-0.53, p=0.05

. e . 120 +———— —_——————
2 25 3 35 4 45 5 55 6 6.5 2 25 3§ 35 4 45 5 55 6 65
Flow-mediated vasodilation % Flow-mediated vasodilation %

Multivariate analysis for peak VO2

Correlation

coefficient 9% P-value
EF 0.08 -0.05~0.97 0.634
Tau 0.11 -0.12~0.34 0.298
FMD 3.47 1.12~5.82 0.009
peakC.l. 0.01 -0.06~1.08 0.839
AC.I. 1.25 0.16~2.09 0.106
PAWP -0.27 -0.10~0.49 0.436
Posterecie 2,95 1.03~3.36  0.037

Exercise capacity and Diastolic function

Peak C.1 Peak Vo2
L/min/m2 mL/kg /min
6 o ° °
30
5.5 o
[e] o]
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® o o » e} o]
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o © 15 o R-0.30 p-0.29
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Tau Tau
Exercise capacity and skeletal muscle
oxygenation
Peakv0O2 o . .
miLfkg/min %change of C.I during exercise
37.5] Y=12.8+27.25X;R=.77 280 7
3] p<0.001 O 260 1 Y=15.9+35.1X;R=.61 o

240
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200
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p<0.05

Serial study ~ 7 patientsin SedentaryFontan group

Postexercise hyperemia %

Postexercise hyperemia %

Daily activity score PeakVO2
600 30
500! . %
/ 25
400 7 -
300! ” 20 | / *

2330+/-343

£,
2004 3789+/-1046

100

*p=0.0043

PRE

POST

15

10 #%p=0.048

PRE POST



Serial study ~ 7 patientsin Sedentary Fontan group

%FMD
7
6
5 %
a
1 =

3

e
2 48‘0‘/‘1.2

3.6+/-0.9
1
P=0.058
0
PRE POST

Serial study ~ 7 patientsin SedentaryFontan group
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Severe RV dysfunction ASD, PAPVC,PH 1

1)2) 1)3)
1)
2)
3)

30

#1. ASD(SV), PAPVC(RUPV-SVC), LSVC, PH

15
( )
24 27
2012
2013 4

(Sp02=68%) p

21
24 27



:162cm, : 48kg,

1 100/62mmHg, : 96bpm, regular,
SpO2: 85%(room air), :36.1
< > , ,
< > ()
< > =) A (=) P M) : QF OF
Levine |
< >
< > . , ,
< >

< >WBC=4270/uL, Hb=16.1g/dL, Ht=48.4%, PIt=24.0 /pL
< > TP 6.0g/dL, Alb 3.0g/dL, T.B. 0.6mg/dL, D.B. 0.2mg/dl, AST 236U/L, ALT
23U/L, LDH 208U/L, ALP 256U/L, y-GTP 18U/L, CK 55 U/L, BUN 16mg/dL, Cr
0.85mg/dL, UA 8.4mg/dl, Na 142mEg/L, K 4.0mEg/L, Cl 109mEg/L, CRP 0.46mg/dL,
TC 138mg/dL, TG 143mg/dL, HDL-C 32mg/dL, BS 109mg/dL, HbAlc 6.2%(NGSP),
BNP 1903.8pg/mL, TSH 3.42pU/mL, Free T4 1.32ng/dL
160  (speckled), RF 48 IlU/ml,  ds-DNA (-), CENP-B

(), SS-A 240u/mL, SS-B OF Scl-70 (), Jo-1 (),

RNP (), Sm (-),PR3-ANCA (), MPO-ANCA (-)

X
CTR 66%




NSR, RAD, RVH, CRBBB, HR 91bpm, QRS 0.14sec

abada e s
e

T T
L : | S
e s e e S ie o Fl s S Pt [l e e S gl P R B e

LVDd/Ds=37/28mm, LA=33mm, Ao=32mm, RV=53mm, LV-EF 45%
MR mild, prolapse (-), AR trivial, TR trivial (PG=42mmHpg), PR mild
(PG=24mmHg)
ASD(+), 14x15mm,
CS +)
Eccentricity index 3.79 (ED) / 2.28 (ES)

o e

CT

ASD RUPV SVC
LVEDV=129.9ml, LVESV=83.3ml, LVSV=46.6ml, LVEF=35.9%,
LVEDVI=87.5ml/m2, LVESVI=56.1ml/m2
RVEDV=475.1ml, RVESV=415.4ml, RVSV=59.7ml, RVEF=12.6%,
RVEDVI=319.9ml/m2, RVESVI=279.7ml/m2



MRI
LVEDV=129.6ml, LVESV=84.6ml, LVSV=45.0ml, LVEF=34.7%,
LVEDVI1=86.8ml/m2, LVESVI=56.7ml/m2,
RVEDV=392.6ml, RVESV=352.3ml, RVSV=40.3ml, RVEF=10.3%,
RVEDVI=262.9ml/m2, RVESVI=235.9ml/m?2
Ao: SV=32.5ml, Forward flow=32.7ml, ARRF=0.6%
PA: SVv=38.2ml, Forward flow=39.7ml, PRRF=3.8%

Qp/Qs 1.18

350m, SpO0289% - 79%, PR 62 -108 bpm

* Peak VO2=12.3ml/kg/min (33%)

e Oz pulse=4.3ml/beats

*  VE/VCO: slope=52.8

¢ HR: 94bpm—136bpm

e« BP: 78/50mmHg—102/53mmHg
e SpOz2: 97%(sitting)—66%(sitting)



* SVChi 56.7%

 SVClow 68.2%
« 1IVC 70.4%
« RAhi 9/8(7)mmHg 94.1%
«  RAlow 54.4%
« RV 54/11mmHg 62.2%

+ RPA 54/31(41)mmHg 63.8%
« LPA 54/32(41)mmHg 64.0%
« MPA 54/32(41)mmHg

« LA 14/9(6)mmHg  89.8%
« LUPV 9/8 (7)mmHg 97.8%
« RUPVYV 9/8 (7)mmHg 98.4%
« Ao 90/67(77)mmHg 90.0%

Qp=2.12L/min, Qs=2.15L/min
¢« Rpl=17.0 unit/m2, Rsl 33.0 unit/m2, Rp/Rs 0.52 BSA=1.48 m?

« Qp/Qs=0.98

NO (02 mask 10L, NO 40ppm)

Pre 02 + NO
sO2 (%) 90 99
MPA (mmHg) 54/32(41)  54/27(38)
Ao (mmHg) 90/67(77)  92/70(79)
Rpl (unit) 17.0 11.2
Rp/Rs 0.52 0.3
Qp 2.12 2.94
Qs 2.15 1.95

Qp/Qs 0.98 151



4/19 4/28 5/7 5/13
Sildenafil 60mg,
Sildenafil 60mg,
Medication None Sildenafil 60mg Bosentan 250mg,
Bosentan 125mg
Beraprost 120u g
6MWD 350m 400m 420m 410m
Symptom SOB(+) SOB(-) SOB(-) SOB(+), Headache(+)
SpO:2 89% — 79% 96% - 89% 93% - 89% 94% - 86%
HR 62bp-108bpm  52bp-109bpm  73bpm - 74bpm 60bpm - 65bpm
92/66mmHg - 88/51mmHg - 83/64mmHg - 84/59mmHg -
BP 96/55mmHg 82/50mmHg 78/56mmHg 92/62mmHg
BNP 1572pg/ml 1005pg/ml 765.1pg/ml 633.8pg/ml
2 (4 )
1 2 (PV=90%) (if PV=96%)
Pre 02 + NO Pre 02 Pre 02
s02 (%) 90 99 89 96 89 96
MPA (mmHg)  54/32(41) 54/27(38) 57/29(39) 60/24(38) 57/29(39)  60/24(38)
Ao (mmHg) 90/67(77)  92/70(79) 79/44(56)  89/54(66) 79/44(56)  89/54(66)
Rpl (unit) 17.0 112 5.12 419 8.27 6.40
Qp 212 2,94 6.18 6.91 3.26 4.69
Qs 2.15 1.95 5.39 5.36 3.34 343
Qp/Qs 0.98 151 115 1.39 0.98 1.37
(62.5) 4T 2x
(20) 6T 3
(1) 3.5T 1x
1) fenestration ?

2) ?



ADHD Fontan

Fontan
Fontan
47
TA
S47(0 ) + TA
Lt.B-T shunt

S48(1 ) Glenn ope
S60(13 ) Fontan ope(RA-PA conection)
H1(17 ) graft occlusion thrombus , re-Fontan(modified)

H9(25 ) TC-PC conversion(Lateral tunnel, fenestration+)

2003
HBV+

HCC S3,S8 2003 CT 2010 4 9 TACE 2011
1

pimobendan 2.5mg/day
bisoprorol 10mg/day metoprorol 60mg/day
tolvaptan 15mg/day lasix 40mg/day trasemide 8mg/day spironolactone 25mg/day
indapamide 1mg/day
Livact 12.45mg Entecavir(0.5) 1T1xVds lactulos 36mg/day
clonazepam 0.25mg/day trazodone 25mg/day
warfarin 3mg/day rabeprazole 10mg/day febuxostat 60mg/day kremezin 4g/day

Fontan 2009 7
S3  mass 2003 CT
2010 4 9 TACE 2011 1



B 63kg
2012 1 17 (Crd.0) DOA hANP Tolvaptan
(2013/1/23 Cr1.64)
2013 4
2013 5
1996 12 RA22/16(20) SVC(16) PA28/19(21) Qp/Qs 1.0

LA 18/5(8)mmHg LV 11/9/ImmHg 60 LVEDP 9mmHg Ao 118/90 100

168.4cm 67kg 86/49 mmHg 88 / Sp0O2 77% Room Air

{
U
HEERR R

|
9
it

e

Chest Xp - - ECG AF HR96
UCG EF44%(simpson) LVDd/Ds 67/52mm IVS/PWd 9/9mm Diffuse hypokinesis IvVC
26/24mm  Mild LV dysfunction MR moderate
Labodata BUN 65.6 mg/dl CRTN 2.06 mg/dl NHs 206 Alb3.6g/dl PIt7.8 BNP 43.8 pg/ml
NHs3s
rtPA 7/8/7mmHg, ItPA 9/9/8mmHg, rtPCW 7/8/7mmHg, SVC 8/9/8mmHg
CHDF
NAD hANP NHs CHDF

Fontan

Fontan

Fontan

Fontan



34 31
34

4.6ml/s

17 3

58mmHg AS

45mmHg

AS

AS
9 2
AS
5.2m/s
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6132 R dations for Interventional and Surgical
Treatment of Coarctation of the Aorta in Adults
Class 1

1. Intervention for coarctation is recommended in the

following circumstances:

4. Peak-to-peak coarctation gradient greater than or
equal to 20 mm Hg. (Level of Evidence: C)

b. Peak-to-peak coarctation gradient less than
20 mm Hg in the presence of anatomic
evidence of significant coarctation with radiological
evidence of significant collateral fow. (Level of
Evidence: C)

2. Cholce of percutaneous catheter intervention versus
surgical repalr of native discrete coarctation should be
determined by consultation with a team of ACHD
cardiologists, interventionalists, and surgeons at an
ACHD center. (Level of Evidence: C)

3. Percutaneous catheter intervention i indicated for
recurrent, discrete coarctation and a peak-to-peak
gradient of at least 20 mm Hg. (Level of Evidence: B)

4. Surgeons with training and expertise in CHD should
perform operations for previously repaired coarctation
and the following indications:

a. Long recoarctation segment. (Level of Evidence: B)

b. Concomitant hypoplasia of the aortic arch. (Level of
Evidence: B)

Class 11b

1. Stent placement for long-segment coarctation may be
considered, but the usefulness is not well established,
and the long-term efficacy and safety are unknown.
(Level of Evidence: C)

AHA/ACC 2008 guideline

Table || Indications for intervention in coarctation of
the aorta

Al pathencs with 3 son-invasive pressore
difference >20 mebg becween upoer and
lower Imida, repardens of symptoms but with
uzper Imb hypertension (> 140/%0 mmbg in
sl pathologcal biood prevause response
doring exerose, or sigificase LVH should hawe
Ieerveszion

Indmpeedent of the presiure gradient,
hypertensive patients with 250% aortic
narrowing relative to the aortic dameter

it the daphragm lewel (on CMR,CT, or
Imwasier angiogracty) should be consderes for
rerveston

Incezeedent of the previure gradient and
presence of hypertension, patients wich 250
OrUe narowing reltive to the 20rTic dameter
at the daphragm bewel (on CMR, CT, or invasive
angiography) =&y be considered for ntervention

*Cass of recommendoron.

TLevel of evicence.

CMR = carclac magnetic resonance; Cod = coarrmation of The sonx CT =
computes tomography, LV = left vertric o ypertrophy,

ESC guideline (New version 2010)




A\ KB IE 78 fE D 76 % Vg

FEHMATBED ? Review 1995~ 2005

VIEWPOINT

The Results of Catheter-Based Therapy Compared
With Surgical Repair of Adult Aortic Coarctation

John Alfred Carr, MD
Chicago, Illinois

A review was performed to comparc the results of endovascular therapy (stenting and
angioplasty) with surgical techniques to repair adult aortic coarctation. The immediate
improvement in hypertension and the morbidity were similar across all groups. Surgical
therapy was associated with a very low risk of restenosis and recurrence, whereas endovascular
therapy had a much higher incidence of restenosis and the need for repeat interventions. The
long-term outcome of endovascular approaches will need to be assessed in the future. (] Am
Coll Cardiol 2006;47:1101-7) © 2006 by the American College of Cardiology Foundation

Comparison of Surgical, Stent, ¢
and Balloon Angioplasty Treatment of 24
Native Coarctation of the Aorta

An Observational Study by the CCISC
(Congenital Cardiovascular Interventional Study Consortium)

Objectives The purpose of this study was to compare the safety and efficacy of surgical. stent. and balloon angioplasty (BA)
treatment of native coarctation acutely and at follow-up.

Background Controversy surrounds the optimal treatment for native coarctation of the aorta. This is the first multicenter
study evaluating acute and follow-up outcomes of these 3 treat it options in children =10 kg.

Methods This is a multicenter observational study. Baseline, acute, short-term (3 to 18 months), and intermediate
(=18 months) follow-up hemodynamic, imaging data, and compll ns were ded

Results Between June 2002 and July 2009, 350 patients from 36 institutions were enrolled: 217 underwent stent,

61 underwent BA, and 72 underwent surgery. All 3 arms showed significant improvement acutely and at
follow-up in resting systolic blood pressure and upper to lower extremity systolic blood pressure gradient
(ULG). Stent was superior to BA in achieving lower ULG acutely. Surgery and stent were superior to BA at
short-term follow-up in achieving lower ULG. Stent patients had shorter hospitalization than surgical pa-
tients (2.4 vs. 6.4 days; p = 0.001) and fewer complications than surgical and BA patients (2.3%. 8.1%.
and 9.8%: p < 0.001). The BA patients were more likely to encounter aortic wall injury, both acutely and at
follow-up (p < 0.001).

Conclusions Stent patients had significantly lower acute complications compared with surgery patients or BA patients,
although they were more likely to require a planned reintervention. At short-term and intermediate follow-
up, stent and surgical patients achieved superior hemodynamic and integrated aortic arch imaging out-
comes d with BA p Because of the nonrandomized nature of this study, these results should
be interpreted with caution. () Am Coll Cardiol 2011;58:2664-74) © 2011 by the American College of
Cardiology Foundation




Congenital Cardiovascular
Interventional Study Consortium \/
(CCISC)

m 2000~20094%, Prospective, Multi-Institutional study

B Median BW 58kg (>10kg), median age 15 yrs (2~63 yrs)
-302 pts, 302 procedures,
- Native CoA 167 (55%), Recurrent CoA 135 (45%)
- Transverse arch 42 (14%), Isthmus 234 (78%) Others 22 (8%)
- Bicuspid AO 123 (41%)

B Immediate angiographic and hemodynamic results
- Ratio of CoA/Des Ao diameter: pre 0.44, post 0.85,
- PG: pre 26mmHg , post 2mmHg
*procedure success(<20mmHg) 95% (287/302)
- LVEDP: pre 12mmHg, post 14mmHg

Catheter Cardiovasc Interv 2010:76:553

& B (CCISO) \

B :15/302(5%) ,Follow-up: 4/302 (1%)

Adverse Events

Acute Intermediate  Long-term
(13-18m) (18~60m)
Aortic wall complications 2 2 =
Dissection 1 - -
Aneurysm 1 2 =
Other adverse events 13 2 =
Balloon rapture 1
Stent migration 9(3%)
Stent fracture = 2
Femoral injury/pulse loss 3

Catheter Cardiovasc Interv 2010:76:553

BRADKEIRELTILRTES )

=
ATUREE?
BREARHEREICEASh TL SBalloon expandable stent
ATFUrDEAT BRAEAE BERTEMATRE
(mm)
Cordis Genesis XD 18 (20) X
eV3Intrastent LD MAX 22 (24-26) X
CordisPalmazXL, p3110,p4010 22 (25-28) P4010D) #O
CordisPalmazLarge, P1808, p3008 12 (18-20) O
Cheatham Platinum (CP) Stent, NuMED 20 X

* Covered Stent (Covered CP stent) £ BATIZERT

Congenital Cardiovasccular
Interventional Study Consortium \V/
(CclIsc)

B Follow-up and procedure outcome

1) Procedure success
-Acute (at discharge): 96% (249/260)
- Intermediate follow-up (13~18 mo): 86% (99/115)
- Long-term follow-up (18~60m): 77% (33/43)

2) BP and anti-hypertensive Medication at long-term FU
- BP >95th percentile: 23% of pts
- Anti-hypertensive medication: 32% of pts

3) Repeat intervention: 12% of pts (36/302) at 317days (median)

B Complications: 5%(15/302)

Catheter Cardiovasc Interv 2010:76:553
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J Thorac Cardiovsc Surg 2002;123;1060
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Balloon size
- PREOECERED ~2mmE EBZAY
- Test Dllatlon Pre dilation : JKZE ERD2~ 34 (3
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SIS0y

&5 Balloon-in-Balloon(BIB)hF—FIL €5
FRWE=ILK

BIB catheter

A: Long sheathA&Stentid A
B: Long sheathin o3& 82 (L& )

C: Inner balloonZ 5 F . BE &
D: Outer balloonZELFE . StentB &

Catheter Cardiovasc Interv 2007:69:287/'55 |/

Aortic Function after Stenting /)
of Native CoA

e 30pts after stent (stenting age 30£8 yrs) vs. 31 controls

e UCG study
- Aortic function: Aortic strain, aortic distensibility,
Aortic stiffness index

e Aortic elastic property remains abnormal after stent

N i T IS y
20
8 .
* 21 s, ©
. . % RS i 1e0
WSE . A I T Sl
e . F] - e let
. v s o2 .
R Pelaim R
[ 2 '\—"ﬂf‘"—'_
Prostonting  Post.storting Pre-stenting _Post-stenting
Controls Patients Controls Patients Controls Patients

Am Heart J 2010:105:1343

Systemic blood pressure after stent ()
management

Does a stent cure hypertension?

Erwin N QOechslin

Hypertension

- Structural abnormality of pre-CoA vessel
Increase in collagen and decrease in smooth muscle cell

- Functional abnormality of pre-CoAvessel
Increase in stiffness and decrease in distensibility
(Depressed endothelium and smooth muscle function)

- Aortic arch geometry (Gothic aortic arch type)

CoAis a systemic cardiovascular disease
Heart 2008:94:828

LV function after Stenting (1))
of Native CoA

BUCG study
- LV Mass, LA volume, MV(E wave, A wave, E/A ratio, deceleration time),
LV long axis velocity
WAortic stenting results in partial improvement in cardiac structure and function

Value Control CoA CoA
Pre stent  Post stent
LV mass (g/m2) 91 133 115
LA volume index (mm3/m2) 21 27 24
Mitral diceleration time (ms) 177 228 200
LV long axis velocity
LV TDI peak systolic velocity (cm/s) 11.6 7.2 9.3
LV TDI early diastolic velocity (cm/s) 108 6.2 8.9
LVE/E 78 124 10.2

AmHeartJ 2010:105:1343

e 31 pts (native CoA 11, reCoA 20), age at study 17.7£5.0yrs
- Time from stentto study 5.3+4 yrs

e Hypertension
- one-off right arm BP: 3pts (10%)
- 24-h ABPM: 14 pts (45%)

e Exercised BP: abnormal response 24/31 pts (80%)
- Peak exercised BP correlated with LV mass index

e UCG
- LV mass: mean 91.3g/m2
(normal men 6110 g/m2 women 47 =7 g/m2)
- LVH: 5 pts (16%)
JACC Cardiovasc Interv 2013:6:192
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ACHD

2 CRT (Cardiac resynchronization therapy)
(CRT)
- (AV-synchrony) ()
pacing pacing
( ) pacing
()  pacing ( )
pacing pacing
pacing
point AV interval
CRT
AV interval
E A E
pacing
AV interval E
E A
AV interval pacing
AV interval E E A
AV interval pacing
b c
normal AV delay ! normal AV delay '
P W S S U 1 - B, == S T, S L S

1
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; < " “complete closure ‘/slmullaneous
of the mitral valve Doppler
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slightly prolonged AV delay'

ECG M

heart sound :
St

708

interval Y

Doppler <&

optimal AV delay

ECG
heart sound

Doppler <=

 —
Slotly prolongsciV deiay Pacing Clin Electrophysiol 1999;22:1365-71
AV delay (AVD=200ms )JA S1(
) (interval Y) AV delay interval Y

optimal AV delay

CRT
1. MIRACLE study 2002 NEJM
CRT multi-center study

6 Event free survival —CRT-D

2. Companion 2004 NEJM

CRT/CRT-D CRT-D mortality
3. CARE-HF 2005 NEJM
CRT (18 )
CRT
30% Non-Responder

RethinQ 2007 NEJM

Echo mechanical dyssynchrony narrow QRS CRT benefit
PROSPECT 2005 Am HJ 2008 Circulation
Echo dyssynchrony patient selection
CRT

CRT



CRT

Acute Hemodynamic study
pacing QRS ( ) peak dP/dt (
) CRT mechanical

re-synchronization

3D mechanical dyssynchrony CRT
6 Eye ball dyssynchrony
Volume reduction EF CVP/EDP
VV delay peak dP/dt
dyssynchrony CRT
morphology
LV RV bi-ventricle(BV) 19
23 QRS 184ms 34% NYHA  2-3
Dyssynchrony QRS 130ms
previous baseline QRS
Age PM NYHA duration SV-EF
sLV  DILV s/p VS 26 + 2 240 29
DILV s/p VS 28 - 2 180 25
DILV s/p VS 20 2 190 36
TOF s/p 12 1 192 34
TOF s/p 10 - 2 180 48
cPS s/p 25 - 3 157 31
AVSD s/p chronic AF 46 - 2 146 47
mean 23.9 183.6 35.7
sBV  cTGAs/p PAB 4 + 1 133 57
Riso CAVC s/p BDG 38 - 2 200 26
Liso hypo LV s/p BDG 7 - 2 172 13
Llsq L)?R\-" PA—’.\.MAPCA s/p UF and 4 . 3 180 22
palliative RVOTR
DORV s/p Fontan (APC) 17 + 2 174 21
mean 14.0 171.8 27.8
SRV ¢TGAs/pFR 9 : 1 200 50
¢TGAs/p TVR 36 - 3 190 30
cIGAs/pFR 31 - 3 160 31
cTGA s/p TVR 47 + 2 176 43
TGA s/p Mustard 28 + 2 236 24
Riso hypo L.V s/p Fontan (TCPC) 11 t 3 177 36
DIRV PA s/p BTS 38 + 2 225 46
mearn 28.6 194.9 37.1
Total (N = 19) 23 - 14 184 + 27 34— 11

Table 1 Patient characteristics



Visual  dyssynchrony
CRT CRT(Dual site pacing) QRS
Peak+dP/dt (Figure 1a,b) Acute
study CRT Lead device
a. QRS duration iy b. Peak +dP/dt EDVI o 4 NYHA class
'_‘ﬂ x rj\ » 004 p=002
\\*\ v / 1000 3
E g é 1000 //g
w”ld‘ 400 ]
Own QRS Duak-site pacing Own QRS Dual-site pacing Pre Post ’ Pre Post Pre Post
Figure 1 Figure 2
6
BNP NYHA functional (Figure 2)
@) 3 QRS duration mim2) b, EDVI oo c. EF
2100 180.0 - 45.0 -
1900 :\ o0 g ° P <001 . ’: e P<001
1700 Q\:\\ 100 o '\\ o T
- . 5.0
1500 oo k’-’;‘—= .\.
130.0 00 P
100.0 L A -0
1100 A p-022 <0 7=
90.0 00
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W sLV(n=7)
® BV@m=5
A SRV@=7)
Figure 3

morphology
(Pre)

(QRS )

sLV CRT

3 (sLV, sBV, sRV)
(Acute)

SRV

(Figure 3) 3
CRT (Post) QRS

(dP/dt )

volume reduction

CRT

benefit



sBV dyssynchrony
2 pacing
sBV

Riso CAVC DORV PS CAVVRsevere
37 Glenn CRT
CRT off 1

‘._*.1 Vit \.?g_-.P\ Vi j\r Hfl.rm:i‘f
v-'i‘f }Bk ff\ "_gm = 4
RN

i‘f‘b-m_, Y&l JJL s L v5l

i~
E};F(\\ r\ Xé_ !,rj\ T ] ECG monitor -~
I ) '_
e
Sialatiiugiliniban * Raadindl A 1 g l'
2bmrrSsec
Own GRS Implanted epicardial Arterial pressure
leads pacing 110/67 mmHg 0 mmHg
Heart Rhythm 2011;8:1072-75
unbalance
pacing conduction delay( 2
) unbalanced bi-ventricle
sBV
CRT option

ACE-l ARB p-blocker
SRV CRT

demand ischemia



response

MRI

CRT
LGE

reverse remodeling
CRT non-responder
LGE LV lead
response
QRS
SRV
SRV

CRT

LGE
SRV

MRI



13 I CD”
(CRT) (1CD)
(CHD) conventional PV
PM
CRT ICD conventional PM
PM
CHD
PM CHD
CHD
Fontan Restrictive physiology CHD
PM PM mode, PM lower
rate, AV interval
PM mode PM
mode (AAI) QRS
Wi DDD
I 1 i DDD
AV synchronicity QRS back up PM
(W) QRS
PM lower rate Fontan restrictive physiology
QRS AV synchronicity mode (DDD) AV
interval

1

PM mode, PM lower rate, AV interval
PM

1. Ishikawa T, Sumita S, Kimura K, et al. Prediction of optimal atrioventricular



delay in patients with implanted DDD pacemakers. Pacing Clin Electrophysiol
1999;22:1365-71.



QOL  =XEZMEFHMh

Quality of Life QOL

QOL
m QOL =
QOL
PRO
QOL

Health-related QOL: HRQOL
Y HRQOL

PRO
HRQOL

QoL

M ERERIATI Y —
QOL
QOL QOL

Patient-Reported Outcomes: PRO

PRO
PRO

QoL

QOL

QOL



m QOL EnEH%

QOL

QoL 1 2.4

QOL gold standard

m  BRER-ERARBAFEICHID QOL S

QOL QOL
QOL 1 23 QoL
1 QoL 2
2 QOL 2
burden
QOL

shared decision making

QOL

m QOL



QOL

QoL

Psycho-social

relevant

QOL

1. Guyatt GH, Feeny DH, Patrick DL: Measuring health-related quality of life. Ann Intern Med
118: 622-629, 1993.

2. : QOL

, 2012

3. Fukuhara S, Yamazaki S, Hayashino Y et al: Measuring health-related quality of life in
patients with end-stage renal disease: why and how. Nat Clin Pract Nephrol 3:352-353, 2007

4. Cramer JA, Spilker B; Reported methodology. In Quality of Life and Pharmacoeconomics: An
Introduction, Lippincott-Raven Publishers, Philadelphia, 1997.
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St. Luke’s International Hospital

B {ArItae&£QO0L

St. Luke’s International Hospital

Age Distribution

234 patients (male : female =117:117)
Age: 31.7x13.5years
(male29.5+12.2, female33.8+14.4)

=19 20~29 30~39 40~49 50~59 60~69 70=

St. Luke’s International Hospital

.

.

Outline

S{RpItEREEQOL
fDEFARESQOL

BAANEA ORI E S
#ANEDFA life end support program

St. Luke’s International Hospital
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St. Luke’s International Hospital

Underlying Disease
n=234

VSD 47 Complete TGA 5
TOF 44 VSD/PA/MAPCA 5
ASD 36 Marfan 4
Univentricularphysiology 13 CoA complex 3
Ebstein 11 DORV 3
Aortic valve disease 9 HCM 3
AVSD 9 LV noncompaction 3
Corrected TGA 9 PS 3
Kawasaki disease 7 TAPVR 3

Others 15

St. Luke’s International Hospital




Surgery

Demorgaphics s 15 @
psy+ ||
111(5%)
WHA L e e | R e
. 0% 50% 100%
none mpalliative repaired
49 33 18
surgery [N oo .
palliated (4%) psy- o 13-3 *
0% 50% 100%
I LI} m

St. Luke’s International Hospital

Cyanosis

24

76
psy+ I

- | I
psy 3

*x

7

0% 50% 100%

yes Hno

Arrhythmia

psy+ [ 21 IO

psy- L |
3 71
0%

50% 100%

yes ENo

ing in 564 adol

St. Luke’s International Huspit;i p<.01

Correlation of objectively measured aerobic physical capacity and self-estimated physical
i ts and adults with congenital heart disease (r=0.435,P=1.72 X

10-27); additionally depicting that many patients overestimate their physical capabilities.

Conclusions ~
E 60 %erllale
:E_n A Female
 The psychological issues of ACHD patients have % ] A
significant relevance to severity of underlving £ o o , o of%°
cardiac discase. = ] 100 S Zata s
. . 2 A # e 2
¢+ The percentage of ACHD patients with g T °3 543
) . i . . 1015 0 2 ", a2 g§‘ 3
psvchological issues is approximately 10~15 % 3 Y 154 §§A 4
in Japan. . i,

Self-estimated physical
functioning poorly
predicts actual exercise
capacity in adolescents
and adults with
congenital heart disease
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EZDBHEREELITBTL
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SF-36 physical functioning (0-100)

GratzA

Sublished on behalf of the European Society of Cardiology. All ights reserved. © The Author
2008 For permissions please email journals permissions@oxfordjournals.org

St. Luke’s International Hospital

etal. Eur Heart J 2009;30:497-504
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Associations between exercise variables and psychosocial outcomes

| Psychosocial functioning |

Parents: r = -0.42 to -0.55 [13_ 17]; no association |16| R Emotional and
- - | behavioral problems

| Depressive symptoms |

= 5

- = ]

2 b 1

e ] E H

= |
i g ; 3 ;
| g 2 =
i § & g &)
18 & I 2!
HE-] 2 o Q!
'8 T 2|
8 g
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= Physical domains L

assccialiCl T .
o7 023 R O & Quality of Life
pare

Obfgcffve Child: r = 0.38 [28]

Physical activity

i Subjective ~ Child: r = 0.47 and 0.50 [18, 19] - | Self-efficacy

Dulfer K et al. European Journal of Preventive Cardiology2013;2047487313484030
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The Role of the Psychologist in Adult Congenital Heart Disease.
Kovacs AH etal : Cardiol Clin2006; 24:607-618.
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Table 4

Important quality of life domains reported by subjects with congenital heart disease

Family
Job/education
Friends
Health

Leisure time

Personal characteristics and self
-fulfilment

Financial means and matenial
well-being

Important values
Future

Pets
Environment
Nourishment

Patients choosing domain

(n=579), n (%) (Q1-Q3)
464 (80.1) 87 (75-94)
403 (69.6) 75 (60-87)
346 (59.8) 82 (71-91)
347 (59.1) 79 (65-90)
279 (48.2) 77 (60-88)
170 (29.4) 78 (64-89)
139 (24.0) 77 (60-88)
59 (10.2) 77 (58-86)
57 (9.8) 69 (50-92)
44 (7.6) 92 (76-99)
32 (5.5) 80 (51-89)
23 (4.0) 93 (69-99)

Median actual status Relative importance, %

(Q1-03)
25 (21-30)
16 (12-22)
21 (16-25)
22 (17-28)
16 (12-20)
18 (15-24)

13 (10-19)

18 (11-24)
20 (12-27)
17 (14-24)
15 (11-20)
11 (8-18)

Moon P. EHJ 2004

St. Luke’s International Hospital

Important quality of life domains per decade of life

European Heart Journal vol. 26 no. 3 @ The European Society of Cardiology 2004, all rights
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— actual status
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Moons P et al. Eur Heart J 2005;26:298-307
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Table 5
Comparison of important domains contributing to quality of life in subjects with congenital

heart disease and healthy control subjects

Number (%06) of patients Median actual status Relative importance (%)
choosing domain
Patients Controls P- Patients Controls P- Patients Controls P-
(n=514) (n=446) value® (n=514) (nN=446) value® (n=514) (n=446) value®
Family 406 (79.0) 352 (79.1) 0.882 86 82 0.091 25 24 0.006
Job/education 377 (73.3) 279 (62.7) 0.031 76 75 0.470 16 17 0.186
Friends 318 (61.9) 227 (51.0) 0.159 82 80 0.966 21 22 0.291
Health 302 (58.8) 240 (53.9) 0.161 80 83 0.038 22 25 0.014
Leisure time 250 (48.6) 172 (38.7) 0.101 77 73 0.916 16 17 0.230
Personal characteristics 156 (30.4) 135 (30.3) 0.823 79 72 0.394 18 17 0.258
and self- fulfilment
Financial means and 121 (23.5) 221 (49.7) <0.001 79 75 0.086 13 15 0.002
material well-being
Important values 54 (10.5) 77 (17.3) 0.014 80 61 0.279 18 16 0.171
Future 49 (9.5) 74 (16.6) 0.003 66 56 0.036 19 17 0.299
Pets 37(7.2) 11(2.5) 0.006 91 93 0.116 16 17 0.833
Environment 29 (5.6) 32 (7.2) 0.268 80 62 0.114 15 17 0.959
Nourishment 21 (4.1) 25 (5.6) 0.438 83 85 0.463 11 15 0.528
Bereaved/loss of 0 (0) 6(1.3) NA 35 NA 10 NA
significant others
Mental capabilities 0 (0) 5(1.1) NA 64 NA 11 NA
Physical 0 (0) 5(1.1) NA 65 NA 9% NA
appearance/personal
hygiene

Moon P. EHJ 2004
St. Luke’s International Hospital
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Enomoto J, Niwa K. Circ J 2013

St. Luke’s International Hospital

Japanese ACHD 72pts

Table 3. Psychosocial Factor Scores

Psychosocial factors ACHD Control P-value

Independent consciousness

Independence 3.46+£0.72 3.71+£0.58 0.018

Dependence on parents 3.12+0.87 2.83+0.90 0.048
Problem-solving inventory 3.81z0.84 3.90:0.70 0.008
Locus of control 2.73+0.42 2.84+0.39 NS
Self-esteem 2.98x0.75 3.40=0.65 =0.001
Data given as mean=SD. ACHD, adult congenital heart disease.
Table 4. SF-36 and MCS Scores

SF-36 ACHD Japanese normative data P-value

Physical functioning 91.1£9.6 94.8:8.8 <0.001
Role physical 87.3219.0 91.9217.2 0.031
Bodily pain 79.6+22.6 76.8+22.2 NS
General health 61.1x17.3 66.5=18.8 0.019
Vitality 58.8£20.4 60.6£19.7 NS
Social functioning 85.1=19.2 86.7=18.4 NS
Role emotional B84.3z18.9 88.5=18.6 NS
Mental health 66.2+21.9 69.8=18.9 NS
MCS 47.8£10.2 48.2=8.5 NS

Data given as mean+SD. Age range for the Japanese normative data, 20—39 years.
ACHD, adult congenital heart disease; MCS, Mental Component Summary; SF-36, 36-item Short Form Health Survey.

Enomoto J, Niwa K. Circ J 2013

St. Luke’s International Hospital




Table 5. Correlations Between ACHD Scales.
1 2 3 4 5 6
1. MCS -
2. Indapandance 029" -
3. Dependence on parents -0.24° -0.12 -
4. Problem-solving inventory 037" 0.85" =0.18 -
5. Locus of control 0.5 0427 =018 041" -
6. Self-esteem 036" 0.68" —0.19 065" 0.42" -

“P<0.05; **P=0.01.
ACHD, aduk congenital heart disease; MCS, Mental Component Summary.

Independence
0.40° ( ell} l;e?;‘.-
Dependence on Parents :I.-’ l
Problem-Solving  237°"%, Mental Component
Inventory Summary
Locus of Control R'= 0.52 R'= 0.14
0.39**
Self-Esteem
Independence
.’/- ™
0.35% lel)
Dependence on Parents— ¥
Inventory
Locus of Control Ri= 0.51
(FEL
Self-Esteem

Figure. Psychosocial mechanisms influencing: (A) mental health in adult congenital heart dissase (ACHD) patients; and (B)
social probleme=sotving in control participants. ?"lemargles_ cbserved variables; circles, emor variables; number adjacent to single-
headed arrows, standardized regression coafficients; number adjacent to double-headed dotted arrows, correlation coafficiants;
A2, square of multiple correlation coefficients. Model fit indices: (A) #(9)=9.30 (NS), RMSEA=0.022, CFI=0.997, SARMR=0.095; (B)
H(4)=520 (NS), RMSEA=0.059, CFI=0988, SRMR=0.064. “P<0.05; “"F<0.01

Enomoto J, Niwa K. Circ J 2013
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