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Causes of death after Fontan operation

Others 13
Pulmonary

embolism 2

Infection 5 ) )
) Perioperative death
Sudden death 36
(unknown)

U 123/ 794
Arrhythmia (15.5%)

CHF
52
(arthythmia3?)

Mortality rate related to arrhythmia may be about 10-15%.

X 1

The incidence of atrial tachyarrhythmia
in the Fontan~  patients

Patients with only atrial premature beats were excluded .

With atrial tachyarrhythmia 150 /794 (18.9%)
(pts) 60 Farly onset 57

70 cases
- ) cases

The 19 patients :
combination of atrial
tachyarrhythmias.

Late onset
80 cases

AFL Af
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Axial view
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Normal Tree “Fontan”

(biventricular) gz, (univentricular)
physiology e physiology

Fumonary

A R IRIE B

10 commandments (1971)
i 1.Age at F: 4 yrs< age< 15 yrs 6. PVR < 4 U/m2
Departments of Pediatric Ggidl QAR dult Congenital Heart Disease) ! 2.Sinus rhythm 7. PA/dAo diameter ratio > 0.75
National CereRl lovascular Center : 3. Nor systemic venous return 8. LVEF=60%
4. Nor RAvolume 9.No MR
5. Low PA pressure (< 15 mmHg) 10. Nor PAarchitecture.

Term Surval, Modes of Death, and Predictors of
Mortality in Fontan

— - BEEET
IR T «& B 8RS )
DT = -

B AL

Sudden death MRS
Hoart faure FFEEZE L ] =Pt
Thromboembolism BT REREE

——— Other

2
<
I
3

2
°

=

=
E
£
5
3]

g 10 15 26
Time from Fontan surgery (years) — @?%% ‘ Ei’]ﬁﬁ f&—F
i ¥ BAE

Bz

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

{AERNDEFAT
_(InBody720: Bioelectric ImpedanceAnalysis)

T
B . Measurements:
& . Intracellular water, Extracellular water, protein,

osseous/non-osseous minerals, fat mass

Skeletal muscle mass, muscle mass, fat free mass,
weight

BMI, percent body fat, waist to hip ratio(WHR)
Segmental muscle i Segmental muscle
percentage

Edema, segmental edema

Visceral fat area (Growth chart for under age of 18)
Nutrition diagnosis (protein, mineral, fat)

body balance, body strength, health diagnosis
target weight, weight control, fat control, muscle
control, fitness score

Obesity Degree, BCM, BMC, BMR,AC, AMC

Body composition history (results of 10 trials)
Segmental impedance from each frequency

Kilduff LR, et al. J Strength Cond Res. 200 378-84
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PR ASER M DR BB E DR

Muscle (kg) (p <0.0001) Fat (kg)

Control  BVR  Fontan Unrepair

9 (p=0.0337)

R, ’J_‘ ’_l_‘ B -
%9 2 7
0 A B BEE 5755 e RS

0
Control BVR  Fontan Unrepair Control  BVR  Fontan Unrepair

eal induce oxidative stress,

tory.re on

Glucose Spikes

b

m
g
=
o
5
2
£
H
&
o
E

Cardiovascular
Events

Breakfast Lunch Dinner
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_ Endothelial function following

Mahle WT et al, Am J-€ardiol. 2003;91:1286-8.

Control Fontan

FIGURE 1. Box and whisker plot of
~ FMD of the brachial artery in

.~ control (n = 19) and Fontan (n = 23)
subjects. p = 0.007

Inai K, atal.Am J Cardiol. 2004;93:792-7.

peak VO2

FIGURE 4. Correlation between percent
FMD and peak oxygen consumption (\¢2).
There was a highly significant, positive
correlation between the 2 parameters for
(A) upper (y =10.946 + 1.777x;r=0.82, p
<0.0001) and (B) lower (y = 14.49 + 2.598x;
r=0.84, p <0.0001) limbs
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(p < 0.0001)
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Figure 2. Correlation between
hyperglycemia during 75gOGTT (AUC-
PG) and % predicted peak VO2 in Fontan
(B) patients.

(P = 08
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Follow Up (months)

Figure 3. . Cardiac event-free (HF and
Am) curves in Fontan patients (B). Fontan
patients with DM had significantly high
future cardiac events (B).
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FyfeA, et al. AJC. 2005;96:283-90.

Figure 5.

(A) RCAarteriogram from a 46-year-old
CHOLESTEROL <160 mg/dl cyanotic man with VSD and
Eisenmenger’s syndrome. The RCAis
moderately dilated with no detectable
atheroma,

Quartle 1 cholesterol: 2.59 - 4.49 mmoL (10001734 o Non-ischermic, <5.2 mmolL (200.8 mg/dL) 2 (B) Necropsy specimen of a markedly

A e Non-ischeric, 25.2 7‘ . dilated RCAin a 38-year-old cyanotic
Quartle 4 cholesterol: 6.00 - 9.05 MmOl (231745 )| S nctinni 582 m 3 man with truncus arteriosus. Atheroma

CHOLESTEROL>180 mg/al

= = = Ischemic, 252 was not detected in any of the CAs.
GroupB: | GroupC: | Group D: ! (C) LCAarteriogram from a 53-year-old

» cyanotic man with VSD and
Eisenmenger’s syndrome. The Cx and

" = e . -y o g ; . LAD arteries (large upper arrows) are
Figure 1 Survival in the derivation study Figure 3'Survival by etiology and Incidence of nonfasting totallow chol. level. | = moderately dilated; the diagonal

~ with patients classified into quartiles of cholesterol in the validation study. Log- group A: cyanotic pts not operated on; branches (small lower arrows) are
total cholesterol. Log-rank p = 0.0016 for rank p = 0.05 for nonischemic etiology group B: acyanotic pts before and after OP; mildly dilated and tortuous. There was
the differences between quartiles. and p = 0.001 for ischemic etiology. group C: acyanotic pts not operated on; -~ no angiographic evidence of atheroma,
group D: acyanotic pts before and after OP. and at necropsy 18 months later, all
CAs were free of atheroma

B 2 12

8 24 84143 24147 441 548
Time (months) Time (months) (57.3%)  (511%)  (9.8%)  (10.4%)

Rauchhaus M, et al. JACC.2003;42:193840
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OhuchiH, et al. Am Hez 009;158:30-9.
T-Chol (mg/di) . (p<0.0001) LDL (mg/di) (p = 0.0001)

200

Table 3 180 s
Cholesterol and liid Lavels 160 LDL 100
140 B
Group No. of Tetal Cholesierol LDL Cholzsetol HDL Caolesterol VLDL Cholesterol 120
Patients imgidl) (mgd) (mg/dly (mgidl) 150 s
18 162 £ 40 (87-313) 10438 (11-191) 3 50

7+ 10(16-€7) IE) 80 -
Con ontan E I BVR Fontan Ui a
. 165 + 37 (0360) 108 21 (78-135) 21+908-5) 9B Control BVR  Fontan Unrepair Controf ontan Unrepair

41 210 £ 46 (119-324) 133 £26(106-177) 54£16(33-79) RXba

TG (mgldi c (mald <0. 1
& 105 + 39 (137-285) 122+ 25 19-13) B+ 100746) w17 m‘"’g‘ ) HC (mg/d) (p <0.0001)
p valie (ANOVA based en 0054 o> >005 2 (ns) 80
Iog transform) 70
J
40
J

150 "
| Daiaar: expressed as mzan * SD. Total cholzsterok: groups A and B significantly lower than groups C and D (Tukey-Kramer procedure). HDL: groups 100 HDL 60
C and D significantly higher than group A but no: B (Tukey-Kramer procedur). 0 50
50 40
30
S 0

0 2
Contol BVR Fontan Unrepair 2

Control  BVR  Fontan Unrepair

Late Hepatic Complications after Fontan Operation
Non-Invasive Markers of Hepatic Fibrosis and Risk Factor.

Forns index

150
Fontan duration(yr)
Fig 1. Arterial-phase CT scan showing Figure 2. Correlation between non-invasive
surface irregularity and multiple hepatic fibrosis marker (Forns index) and elapsed
hypervascular liver nodules (arrows). time after Fontan operation
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~ParadisV, et al. Hepatology 2001:34:738-44. T A BET I,
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FIG. 4. CTGF mRNAquantification in hepatic FIG. 6. CTGF mRNA quantification in hepatic U . Eaﬂ%%aﬁi [: [3: - n B E’:ﬁ‘ E E?‘lﬁ L/ 7._ ;IEI“ N

stellate cells incubated in the presence of glucose. stellate cells ineubated in the presence of 20 UL
Hepatic stellate cells were cultured for4 days on ofinsulin forvarious periods of incubation E ~ N
plastic, serum-starvedfor1 hour, and incubated with and 24 hours). *P .05 by comparison to inc E:EE fa)) gg T 5 6 °
D-glucose (5 and 30 mmollL) fory riods of without insulin supplementation.
o (2, 6, 2 5 hot
*P .05 by comparison to incubation without glucose
supplementation
Hepatic stellate cells seem to be the major cellulanarces of CTGFin the liver(Hepatoloay
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LONG-TERM OUTCOME AFTER SURGICAL REPAIR OF ISOLATED ATRIAL SEPTAL
DEFECT

Follow-up at 27 to 32 Years

Josern G. Muwrsy, MB., MR.C.P.1, Beanano J. Gens, M.B.CiB., D.Pun.

Micsagr D. McGoos, M.D., Davctas D. Mam, M.D., Co-sums J. Poursn, M.D.,

Duase M. Istaur, M.S., Dwiont C. McGoos, M.D., Francssco J. Puga, M.D.,
Joms W. Kinkiis, M.D., anp Gonoon K. Danisson, M.D.
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Murphy JG, etal. New Engl J Med 1990; 323: 1645
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<24 yr, <40 mm Hg <24 yr, =40 mm Hg
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1

Medical group ™ ...

1 1 1 1
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Estimated Survival (%)

Survival (%)
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Murphy JG, etal. New Engl J Med 1990; 323: 1645
Konstantinides S, et al. New Engl J Med 1995; 333: 469

Long-Term Outcomes After Surgical \ersus Long-Term Outcomes After Surgical \ersus
Transcatheter Closure of Atrial Septal Defects in Adults Transcatheter Closure of Atrial Septal Defects in Adults

Table 1. Baseline Characteristics
Surgical Closure Transcatheter Closure * Surgical Closure

(n = 383) (n = 335) p Value
*® Transcatheter Closure

Age, yrs 43(32-59) 49 (39-61) <0.001
Female 273(71.3) 233 (60.6) 0613
‘Comorbidities

Coronary artery disease 15(4.0) 4013)

Hypertension 94(24.8) 97 (32.0)

Diabetes 15(4.0)

Congestive heart failure 63 (16.6)

Pulmonary hypertension 62(16.4)

Atrial fibrillation 76 (20.0)
Charlson comorbidity index 2(0-3)
Median follow-up, yrs 10(7-13) 1988 1969 1950 1991 1992 1993 1994 1985 1996 1937 1998 1999 2000 2001 2002 2003 2004 2005

Year

Absolute Number of ASD Closures

Kotowycz MA et. al.. ] Am Coll Cardiol Intv 2013;6:497

Long-Term Outcomes After Surgical Versus Long-Term Outcomes After Surgical \Versus
Transcatheter Closure of Atrial Septal Defects in Adults Transcatheter Closure of Atrial Septal Defects in Adults

- e

= Transcatheter Closure = Transcatheter Closure

—— Surgieal Closure —— Surgical Closure

Patients Surviving without a Reintervention
Patients Surviving without a Reintervention

2 3 2 3
Time (years) Time (years)

Kotowycz MA et. al.. ] Am Coll Cardiol Intv 2013;6:497 Kotowycz MA et. al.. ] Am Coll Cardiol Intv 2013;6:497




Atrial Septal Defect in Adults
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Age distribution (n=763)
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Transcatheter Closure of Atrial Septal Defect in a

El W (:ﬁ(f%ASDﬁﬁ'—? bfﬁﬁﬁﬁ]ﬁ Geriatric Population

Koji Nakagawa,’ mo, Teiji Akagi,?" mo, mo, rscal, Manabu Taniguchi,? mo, o,
Yasufumi Kijima," mo, Keiji Goto,? mo, pro, Kengo F. Kusano,” mo, o,
Hiroshi Itoh," mo, e, and Shunji Sano,* wo, pro

atrial
arrhythmia

moderate

History of
hospitalization
2006 2007 2008 2009 2010 2011 2012 2013 due to CHF

20% 60% B0%

Catheter Cardi c Interv 2012

Transcatheter closure of ASD >55 years old

Improvement of NYHA Functional Class

Age 55-64 Age 65-74

Baseline P <0.001 Follow-up
Age (y) 6 + 78+ 3 <0.C
Male 37 (42%) 26 (36%) 20 (39%)  0.779
BSA (m?) 16+ 02 1.6+ 0.1 15+ 0.2 0.002
Heart Failure 42 (47%) 44 (61%)
Stroke 3 (3%) 5 (7%)
Atrial fibrillation 17 (19%) 24 (33%) <0.001
NYHA functional class I/1I/II 31/52/6 19/46/7 10/27/14  0.009
Pulmonary to systemic flow ratio 2.7 +09 24+08 27+ 09 0.118
Mean pulmonary artery pressure (mm Hg) 17+ 5 18+ 6 18 + 6 0.160
ASD diameter (mm) 20+ 8 18+ 6 19 + 8 0.011
Device size (mm) 24+ 7 21+ 6
Diuretics use 25 (28 23 (32%)

Takaya Y, Akagi T, et al. ACC2014

Long-term mortality after ASD closure
Major events after ASD closure

Al cause mortality

%)

Age 6560
_ Age 8569

Age 70-74

&
S

Age 7074

. Age=75

Survival rate (%

™
3

Log-rank test, P = 0995

o

Survival rate without major events (%)

Follow-up period (years) Follow-up period (years)

Takaya Y, Akagi T, et al. ACC2014 Takaya Y, Akagi T, et al. ACC2014



Recurrence of AF after transcatheter ASD

AF ablation(+)
N-16

AF ablation(-)
N-17

Freedom from AF

(log rank test, P <0.05)

follow-up after ASD closure (month)

Change of Tricuspid Regurgitation

Before ASD closure

3 months after the closure
Estimated PAP= 56 mmHg

Estimated PAP= 39mmHg
BNP 836.2 pg/ml BNP 252.9 pg/ml

0.038 inch
Detachable coil

0.052 inch Gianturco coil

Transcatheter Closure of Atrial Septal
Defect in Elderly Patients With
Permanent Atrial Fibrillation

Manabu Taniguchi,'* uo, Teiji Akagi,' Mo, Shinichi Ohtsuki,” uo, Yoshio Okamoto,” wo,
Yasuharu Tanabe,” rocs, Nobuhisa Watanabe,” rocs, Koji Nakagawa, vo,

Norihisa Toh,* wo, Kengo Kusano, ‘wo, and Shunji Sano,” Mo

Class Il - S E
Class IL \ : ‘| 1
clsst [0 | \E

Before device closure  After deviee elosure

(case)

(Catheter Cardiovasc Interv 2009; 73: 682—686.)

Tricuspid Regurgitation
after ASD closure >70 years old

follow-up

0

moderate

{cases)

Nakagawa K, Akagi T, et al. CCI 2012
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IART circuit in Patients with TOF and DORV
Electro-anatomic Mechanisms of Atrial Tachycardia

N=95
in Patients with TOF and DORV N=127 posterior RA wall Left atrium
Unmapped+ .
mapped with unavailavle Anterior RA wall
documentation
d Isthmus

51 11" B 'lateral RA wall
: 30 (32%)

EC) -8/
Mah DY, J Cardiovasc Electrophysiol. 2011 (/0)

VT circuit is around the RVOT scar

Pulmonary valve

Pulmonary valve

vsD
RVOT RVOT
TA scar
j I
PA view — AP view !

_9 Zeppenfeld K. Circulation. 2007 *

Zeppentfeld K. Circulation. 2007 ()
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ICD in TOF

freedom from appropriate shocks in primary prevention according

Freedom from appropriate ICD shock (%)

Prevalence

Texas
Niu MC 2014
(n=298/12.2years)

Japanese multicenter [

Nakazawa M 2004
(n=512/11.7years)

International multicenter |

Gatzoulis MA 2000
(n=793/21.1years)

Argentina ||

Dietl C 1994
(107/8 9years)

to risk category

:‘L\l

P=0.0003 [

High rates of appropriate and effective

shocks are noted in high-risk candidates
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Time from ICD implantation (years)
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Kondo et al . Circulation 1995

29yrsold
TOF
29 yrs after ICR

Control

RVEDV 168 ml/kg
RVEF 35%
LVEDV 100 ml/kg
LVEF 20%

. Circulation 1995
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29yrsold, TOF, 29 yrs after ICR Gadolinium late enhan t

-RVEDVI and NYHA- -RVEF « LVEF and NYHA-

@
8

RVEF LVEF

N
8

200

N
=
>
=
>
3 150
w
>
x

8

3]

0
I(n=19) I1(n=29) IE(h=19) MELEM=9) 1EGM=19) TEUEN=9)
106.3+37.8 4.6 56.6+8.3 499480 60.6+8.5 50.8+14.2

-RVEDVI and RVEF- -RVEDVI and LVEF-

r=—0.79, P<0.001

150
RVEDVI(ml/m?) RVEDVI(ml/m?)




TOF and Exercise capacity

Variable

Value

Age (y)

Male gender

Bodly surface area (m?)
Age at operation (mo)
Previous shunt surgery

12+ 3(6-18)
57%
1.36 + 0.37 (0.78-2.23)
17 + 16 (1-84)
13%

2014/10/18

TOF and Exercise capacity

Table I. Telralogy of Fallot patient charaderistics

11.9£3.3
136+037

Ventriculotomy 169176
Heart rate (beats/min)
Fation (msec)
Vo (mUkg/m

o %
Indexed PR flow (mU/min/m?) 2,05 = 1.00 (0.1-4.9) " 1F
RV end-diastolic volume 157 + 39 (74.1-252.9) Peak VO, mL kg™ min~'
index (mL/m?) redided peak VO;
RV EF (%) 49.0+ 88 (28.3-731) e
LV end-diastolic volume 825 + 159 (40.8-117.0)
index (mL/m?) RV end- dlnsmhc volume index, mL/m*

35.7 = 9.4 (21.1-64.0) RVEF, %

LV end-systolic volume
index (mL/m?)
LV ejection fraction (%) 50.9 £ 6.7 (45-77)

Data are expressed as mean + SD (range) or as percentages.

Friedberg et al : Am HeartJ 2013;165:551-557
Fernabdes et al: J Am Soc Echocardiogra 2012;25:494-503

8

Log-rank p<0 0001
Log-rank p<0.0001

Results of cardiopulmonary exercise testing in different subgroups

Freadom from deatn (%)
¥¥s88a8E

e VENCO, sope < 39
Variable Al Paticnts Paticnts Who Died Paticnts Who Were Control Group — VENCO; siope > 38
=118 During Follow-Up Hospitalized
(=9 During Follow-Up s 1 3 3 1 % & 7 % T 43 %
(0= 18) Followup tyors)

VEACO, slope < 38
— VENCO; siope > 38

Freedom from hospiaization ()
AR EENE]

Vital capacity (L)
Forced expired volume in the first second (L/min)
Peak oxygen uptake (ml O/ke/min)

Peak oxygen uptake (% of predicted)

Peak oxygen pulse (ml O /kg/beat)

Peak heart rate (beats/min)

Peak minute ventilation (L/min)

VE/VCO, slope

Log-rank p<0.0001 Log-rank p<0.0001

Data are expressed as mean + SD.

Freedom from death (%)

eak arygen uptake > 36% " N
ek crygen uptake £ 36% Peai xygen uptake > 44%

—— Peak oxygen uptake < 4%

Freedom from hospitalization (%]

T T
Giardini et al: Am J Cardiol 2007;99:1462-1467 F— Follow up (yesrs)

Pk vone wike 0% Pearvonen ke » 408
P one e 0% v 7 Pk oot v <0k

Giardini et al: Am J Cardiol 2007;99:1462-1467

Findings of cardiopulmonary exercise stress test

o
o

‘eak oxygen uptake (ml/kg/min)
Pred\cted peak oxygen uplake( Jo)

Peak oxygen pulue (ml/beat)

Ventilatory efficiency slope (VE/VCO,)

Heart rate at rest (beats/min)

Heart rate at peak exercise (beats/min) 170+ 17
Predicted heart rate at peak exercise (%) 84+9
Respiratory exchange ratio at peak exercise 1.1+£0.07

f=2}
o

% Predicted Peak VO,

RV Ejection Fraction (%)

Am J Cardiol 2007;100:1446 -1450
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P=0.2,R20.03

Variable Peak VO,
R:
Age 0.07
RVEDVi (ml/m?) 0.03 . 008
RVESVi (ml/m2) 0.02 : 0.04
PR fraction (%) 0.05 X 0.04
RVEF (%) 0.007 5 004
LVEDVi (ml/m?) 0.02 0.17
LVESVi (ml/m?) 0.06 01 017
LVEF (%) 0.07 0.3 0.14
RVEDVi- Right ventricular end-diastolic volume indexed; RVESVi:
Right ventricular end-systolic volume indexed; PR fraction: Pulmonary
regurgitation fraction; RVEF: Right ventricular ejection fraction; LVEDVi
- Left ventricular end-diastolic volume indexed; LVESVi: Left ventricular
end-systolic volume indexed; LVEF: Left ventricular ejection fraction >

H

RVEDVi (mlim?)
&

Peak oxygen uptake (ml/kg/min)

Menon et al: Ann Pediatr Cardiol. 2012 Jul-Dec; 5(2): 151-155. Menon et al: Ann Pediatr Cardiol. 2012 Jul-Dec; 5(2): 151—

155.

RV end-diastolic volume index RV end-systolic volume index

Table 3 Cardiopulmonary exercise test data for all patients and by RVEDVi group
All patients RVEDVi <150 mi/m’ RVEDVi 2150 mi/m”

Peak work (Watts) 176251 176454 177251
% Predicted peak work 89+15 87+1 9017

Peak V0 (mifkg/min) 38 35 Nx10 i
% Predicted peak V0 8515 8712 8417 -
Paak HR fbpm) 17316 17615 17116 - ) - .

% Predicted peak HR 928 037 91+9 Fallots Controls Fallots Controls
V07 at AT (mi/kg/nin) 2126 x4 2127 .
% peak VO, 6812 68+9 6814
Work at AT (Watts) 10635 111235 1043
% Peak work 6011 637 5912 .
HR at AT 13020 137218 126220 0040 T
RER 1212012 12620.12 12820.12
VVED, at AT 253 2553 26:+3 0,558
Ve/VCO; at pesk 2824 2= 29:4 0752
V0, volume of arygen consumption; VC02, vokime of carbon Gioide production; HR, heart fate; AT, anaarobic treshold RER,

respiratory exchange ratio; Vg, ventilation

Fallots Controls Fallots Controls

RV stroke volume index RV ejection fraction

15851599, doi:10.1136/heartjnl-2012-302147
Roest: Radiology 2002;223:204-211

—e— Healthy subjects

—o— Fallot patients

[% difference from rest]

Time [min]

Roest: Radiology 2003;226:278-284
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KRENR 590, KREMIRMEZZIE, BRI KENRIZE, KEWREZA, KENR
ﬁ%ﬁﬁ%ﬁﬁ#i)¥_&:ﬁ>%D?3%L7fb\%> F 72, Fallot UL, KENIRIEGE, ﬁ(%@ﬁﬁ#?
PASH A 2% LIZLIZRR® 5, Fallot MUHIZFRD 5L 2D KL E LRI Z
ITEIRERY. ﬁ’%ﬁ%ﬁ"ﬂ?ﬂﬂ?ﬁ)%%fﬂéﬂé%&%@z“(%%ﬁb\ ES NS ‘i&')éi))
RENRIE, BRRE, IR A Z LEBSE L 725 2 L 3% %, Fallot PU{KIZEE®
SN D KMAETLRMERZ L, KEIREEC, TIRFENLMEEESERT R, (cystic medial
necrosis) &R, I 5E H i@ffﬁ—l\_kml”&@iir@iﬁ%f \D D, Z ORGP R
%, RENRFASF AR A S 5 &[RRI D EGERE ., TooRigEe, i)
RER 2B ST 5, 2D, kﬁ%#%&wo%ﬁm&%ﬁtifiﬁ<
DERE SR 2 (F O Hr7- 72 ¥R, Aortopathy & LTHiIH XA BND XL HIZR-TE
TV %, Fallot MU & aortopathy D& 2 J5, EEKRBIRHH, S B2, 1BESCTHL
BIZOWNWTHER S,

1, WA

KRR FIEOAEFR TR, REWRILEZ 7 692K & LT, millE, 4+
IR, N, B\ TRERENMONTND (F1), fkir, M KENRE %58
L EIRE BRAE C. Ytk 6pl2. 2-pl13. 13 OFE NI 5 Sv, KEDREERS
O _EH L RENRE & OB 22BN R S 7z (1), KBk 2 F, KBk


mailto:koniwa@luke.or.jp
mailto:kniwa@aol.com

Mazgt . KENREEE SR (cystic medial necrosis) ZiR® (2,3). KEWIRILIE.
KENRE ., KEARAEEEZ A 0F 2 2 L7y (3,4, KEIR R
IERENIREE D MaFHE A NIET 5 Z E 3 HERI S TE72(6,7), F£72. KENREED
R EIT, KBk 747 0 AOET (MEET., BED 5. wFEik
MEDIRT) 2L (8, 9), REIRFHROEAL, ARILERMED B, A=
IHEREREAR T EERETIR T2 £ L% (10)

RENRMEZE © . KEIAR R & RO LME RAPHEEZ L T, HEWRSHE
ZEHI 14 O KB REE O Rk 5 % T Ri— cystic medial necrosis #2795
(11,12),

P SfEEh AR S EERE A2 3% & 975 Fallot MU AR & 4 % LaE g R
FEI RSz /PAEH 2 & & 70 O DRI, UL UIEKREIRIERAZ LS, b D
S RMEDRER Y . [AIRE D KEIHR T EEE DR 2A R 2380 5, Zh b DKA
BRIV, MEDIRIE &I b REMRILE &S 20, RS, KRENRAEIRY) & i
#%o EERBNRATENIRMAIE B SO ik, AT KBRS R IZEEM 5, o
Z . KREMRPIE, KEIHREEREE O FBH & v o NIKRZREEFR 21T Tid/e <,
RENRMLFEE N & W 5 MATENRERY R H & . KREARIZIRICE G35 & &2 bl T
W5 (14-16)

Fallot VU ClIE, MBHARBEAZ SR\ ME & RBIRILIE ORRE DSR2 L R b
TW5, Fallot WUEE N OMEITHERERIZIEDOMGIRRIA - & LT, B, A
KEWRS . =Bz (BRI PAS) . BERSETFT / —8, BERS
Efin, REVRIMEINRY) ST OB, RS2 51, (S8R KBRS B SRR
NHT HID (14, 15) 3, ZHH DWW OTEMIR ORI, KERE &
At & BT 5, iTREREN KENRICE, KEVRFPHSEH A RN ER L7220 |
KEWRFEHITZAT O BN D (17), NIRRT, 15%RE OB KE RO
HENRIERZRD (14), R 2L Z L7EARET RSN TWD
(18-20), Fallot DUEIZER®D B D KREMRILARIL, Marfan JEREEIC LD D&
RENRIEIREANL N B0 D &9 D5 (21)  Yea i 22 iy Rk & REDIRYETE &
OBHE G R ST 5 (14, 22), £72, Fallot WO KEMRIEIEE] D 50. 9%I2
fibrillin-1 @ exonic DNA variants Z87- & OWENH VU, Marfan JERERE
& FIREIC KENRIEIE & fibrillin-1 & ORI RIB I TS (23), A% FH
DT TS KRENREE R 25800 5 FEIL, ARMERF OG- 2R < Red 2,
FERNMAEHNL Jatene FHTEI O REINRCHFEIRIZ, FEEEBRAEDOWIEATRD &



L5 (24), Jatene MF&IZIZ, AkfEAY 72 REIIRILIR, KEWRFRPASIAR 208 m R
[CRBOBILD (25, 26), ZLITTFEETHLN, 4%, mEOTHEIE, &
JERENIRILGRE DA U 2 WIREE DS R STV D,

REWRIESE 265 0F U 7o D P R R B ARNTEINREASE, Fallot DU, Se4Kif /s
HA(7 . FRENIREME ., 72 ORI BUEREE 70 8RRk & 720 R ORI C L KRENIRYETRE
RO TND, TNHDORBEEZRICIETTH(FE2), £/, TN O OREHHIL,
FATRKENREE I CHEERELL F D cystic medial necrosis 2385 (11), Z OfHHA%
EACITHT AR B RN E TIRW g TRO LI D, SR MEEICA DR
L RERIEIRIZ, WNIET 2 RENVREE OB PRI RFE LK E L TEETH D,
ZAUCE RO MATEN AR EIZ K 2 E R Mb VAL EEZXbND, U
Ail. BRZA21% LR (post—stenotic dilatation) & W9 FEELA L fEbiL,. KENK
PLRIZMATENRERY B O MRENRE O LL FIZERT 5 ¢ Ex 5T\, L,
RENR R F T b RENRPEZECPASIA 203 E U 2 RN RERILIR 2580 T
Do F72, Fallot WS KBIIRIEARITERO 2, 2O b, SERMELRE
(2R B AL D REWIRYEGE L, HIZHRAEZR YLK (post—stenotic dilatation) &\
O MATENRE R H DA FED ERBRETIT <, WIET D REMREER FI2EE S <
7= 7 KENRIMAE R B -Aortopathy- & EX LD LD IZ > TW5,

2, JRHB &R
a, JARE

KEWREE 2T L, At - LESEME 25 2 E03B 5, KERFEASHAR
ENETT D EAREEEZVLELTHZEEH D, HAD Fallot UBIEETNT
B FR I DR A 4010 FIOMESTIiX, FFI1E 236 4 (5. 9%) (/T TR Y |
ZDHHO 24 5l (10%) 1%, KEWRILIE & KBRS SIS 3H L TITHi Tz
M), F7=, KERIEER L, KEIREE O ZBMEOIK T & & E O EF-%
RBwD (8,9, FKFIZ, RLEOBRAMEAIERN I, KEWRSP P N2 2 1
S, ROEIGEERR S, JLRMEERT | EERERIKTEZELC D220 d
5 (10),

b, ERAIER
PRI TS B AR S BB AS / PASH 2 11 5 RFAr B TIE, JA L DB TR
IR EILRRSD b 5, EEINER b RERIT, MRt L. RERETE



RAPED ZENH DN, KoL, BERICETT 5,
3, 2

KREVRIEHRE D EFLITMESL LTV eV, REIIREIE. FHAAL, B, Filn7e
ETHERY | FHIEICIE, MHE, ARRmAEMER EW OO HIERD D,
KEIRPLIE TIX. FRlwEs. /LY L3, sinotubular junction(STJ). EATK
RO FHAN M TH D, KENREE 40mm LLE QEFIE 30mm F2AE) XA & 07
LA & LT RV, i, MR, ARREE THIE L, KRENVREE FZRIMHE 23 =X
D LEL EERLREL T2 bH D (28),

4, BRLE T

a, 1AM

Marfan JEMERECIX, KEWRIEIRD TEHIZ B EEErEAMEH S 41, *ﬁ@?fﬁﬁj’fﬂ
ZhERZH D (29), meta analysis T, ~— & KT IIEEINHIZD RN FE
NN E T HMEN 72 S22 (30) . RHE R (31-33) 58 < | BIfE, j(@JH)T?TfK
SRAETIL. B HEET AN —PUEAI L L TREb D Z &%V, TGF-
(transformikng growth factor) OFEHi# TH 5 angiotensin I1 type 1 receptor
blocker (ARB; w /L& )23, Marfan SEMERED KENIRILIERZ OIEE N H %
DD L DT ATOWE (34,35) NS hlz, ZDO®K, ML A—=T7b,
oYL & 1% TGF beta Z#4) L T extracel lular signal-regulated kinase (ERK)
T LI kY, v U XA TOREIVEESAIERN 2> & OFFERP RS
72(36), F7o. Flf, Marfan FEERED MRI FTbLC, =¥ L& 0%, KENRAEHE.
ABFFIN OB EZITENS OO, KENMLERLIE TS5 E@mESNk
(BN, EHiT, m¥& L BIEWTEE OO MITKRENRIL RSN N R 2w &
DWE BTN (38), BIfE, n¥hrZ b BilEREECHLT T / a—L LD
RIS LCEGERBR IHOK CTHEATH (39) ThH 0 . ARMEDRFRD HALILIE,  ARB 234
BN IND WREMED B D,

— 77, Marfan JEMERE & [FIER O RENRFERR AT L2788 2 Fallot PUE D KRENRIL
RICKHLTH, B TR GIIAZ CTH D IREMENE W, LvL, KE)
RIEREZ/E LD Z LD L b H V| Fallot WU Z TG L L7z B EHET#KIC
£ D PRI RICEE T D ARSI T LI TV 7R, Marfan JEGEETIL, K
EREEDS 40-50mm LA &> 2 W AR IR IR DA FE D H AL 55512, Composite
graft Z % Bentall Filid 2 W IEH CFRIRFERENRIETS E L (David 14,



Yacoub %) #1795, Fallot DU KENARYETEZES S 2D KENIRIE AL T 0O s 55
YEIZ 220N RENIREE DS 55mm %8 2 7= JEsE DA, KENIRE BT P T At 3
HER ST D (42), MSEEDRER B E Bl C O KEDIRFR BN, KEDIRIE i/
EHART OWE S A HILD (43),

5, Aortopathy & .DLEIR

RENIRIL GRS RO TR, REIIRYEGR &[RRI RENIRFRMEAR T 0K &)
WREEEE D EH 2580 5 (10, 47-49), ZALH OKRERILIEIC & & 72 5 KEIRE
PEDAKX T & REWRAEEE O _EH-1X, Fallot UEICTERO B v, EEBIARITTE DO <0,
R, ZESEYLREROIKR T 2 < TR & 5 (10,47), Z D72, RV
O LA DIIEDNNE S D ATREMEDS B D, Z DERICFallot MMIC A H LD K
B IRVEGRRE 1L, HUC KENRDMIELET 2 2 WITIERE £ T 5 &V 5 TERERY 72
BRI TIER L, BEEMNZRRE %2 & b 72 9 KW EEPH T dDvasculopathy (L
) EEBEZLND, SHIT, PR LME RE A~ AR, Z OB A
5. FallotVUi o KEWIRIEIEIL. vasculopathy (L& 9%) O —%F. aortopathy &
LTEHRxHNTND,

LT (R3)

Fallot DUfiX, KEMWRALAE L. KRR, 4. Bt SERAEA 22 G0 5
F=RHDH, TNHDOE L, MRFEICI@m LT A, MEBED cystic medial
necrosis 295, ZOIMERERF X, FrAEEMI VRO O, KEREED =
YITAT VAERKT S, RUROEl, ABIEREINMEEOIK T 24 L 5,
ZOKBAFEL L, KREWRIZIEZS W TidZe <. mEHRE, D=EKREIC S K& 7
R X T T2, #iTz7e Aortopathy L WOHORBMETLE A 6ND, Fiz,
B2, NRMREF OGN RE W, —F T, ERMELEBICH S M
ITENRBEE | MR PRV RENRICIRIC E D & 5 B2 Rz L TW D 0T
O TR, Eiz, KRENREEOFRREHZ S REIRILEZ ED & 52T
Bi. 1R 20T OWTIRESL L TR 67, BIEHTH, ARB 72 EICBT 5 451% D
ZHBITOMRFERFHFTZND,

Fallot PUDBEENFREOIK T D=8, KRENIRA A7 23 KR 2 HLHE S
IWCW5, Zofd, 5%, FERMLERBEEEZORBARE EILE, H5EL
FOREIRFEAERNEOBEENMEL 2D Z ERMRESI NS, L, NETD
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[ ;& #& & JWBC=4480/uL, Hb=14.2g/dL, Ht=42.5%, Plt=14.9 J5/uL, TP=7.3g/dL,
Alb=4.8g/dL, T.B.=1.7mg/dL, D.B.=0.2mg/dL, AST=22IU/L, ALT=17U/L,
LDH=178IU/L, ALP=332IU/L, y-GTP=1141U/L, CK=88IU/L, BUN=11mg/dL,
Cr=0.61mg/dL, UA=6.5mg/dl, Na=140mEq/L, K=4.3mEq/L, C1=103mEq/L,
CRP=0.06mg/dL, TC=151mg/dL, TG=61mg/dL, HDL-C=70mg/dL, FBS=90mg/dL,

HbA1c¢=5.3%(NGSP), BNP=132.1pg/mL, PT-INR=1.74(V — 7 7 U > }NJIkt)
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TR;moderate, TRPG=65mmHg, Pr;mild
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103/567mmHg—124/72mmHg, DP: 6489—14830
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RVEDV=338.2mL, RVESV=215.9mL, RVEF=36.2%

LVEDV=212.7mL, LVESV=129.7mL, LVEF=39.0%




[ Lige 7 —7 k] RA=18/20(15)mmHg, RV=79/17mmHg, MPA=36/14(22)mmHg,
PCW=23/23(17)mmHg,  A0=99/63(77)mmHg, ILV=106/18mmHg, Qp=6.0L/min,
Qs=4.7L/min, Qp/Qs=1.3
LVG: LVEDV=129.8mL, LVESV=65.1mL, LVEF=49.8%, VSD leak(+)
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LAbElTH T HERE TR
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Parameter iR ERPH EiREH HE%
(E913:8) (Fi927:8) (F#358) (FH8BHK)

LVDd(mm) 464 + 29 471+ 23 478+ 35 456 =% 3.1
LVDs (mm) 286+ 26 29.6 =19 29.1+28 28330
%FS (%) 38159 37134 39035 375%42
//\ IVS (mm) 63+08 66+08 69+12 64+ 0.5
- LVPW(mm) 67*05 67+08 74%05 7308
LAD (mm) 310+ 50 346+ 50 356+ 38 304+29
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TR BITE FHRIBH
(n=15) (n=6)

PIREFFHER (F) 292 29.9
B GE) 37.2 32.3 % *
EERIET 0/15 3/6 *

(% *:P<0.01)
RaUR - R T 0/15 2/8 4 :pcoos)

(Katsuragi. Ikeda et al. Perinatal med. 2011)
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