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2—2. CT. MRI #fioFE A4 v F

KH - Jefif GRIERY:  BURRE WD

BARASLXEVEEFS
E2IRMA TR ITERE TS —
2019/11/9, A —F« NUT s

CT, MRIZHEiDAA >

PN:EESES
RALARF b EHHRZER

— % (FEHER) E(CH VLW TACHD & (& ?

« EMRRE, BIRABDIRVNETR. . .
« VSD, ASD, PDA, TOF, TA, DORY, SV, BAV, HLHS, ccTGA, CoA, ...
* Fontan, Blalock-Taussig, Glen, Jatene, Rastelli, Mustard, ...

c BRARICHITDEFRDOE L
o &HE
< DTS, REER, BAEOPRIEK,
- fOBEERADEE (PARNE, FEEE, B3, et)
‘B AHIICRREINS
s BERDIL—F > CTTHBAENICEDONDZENHD
s RABAICIERECIRD S ENSDD

1 2
BLROBIGME DR S (;%):
General populationTI(d: . {E|
it v i S ACHDI(Cd51F 3 CT, MRIDTEE]
MRI: @ gEEFED" Gold CcT I
Standard”
 JoRE - JORE
o MBI ARE
= R IR
o HEEE ( - IVR (3E#%, JIEBRIN, etc
.= —- - REARET
< A RSB o HHE
i — « MRIDSIEEIL DS
« CHDICHIFBIE (BNFT—5) o OB HRIE L « PM. ICD y
* LR 46%, BiDFR: 51% < SEIEBEEMRI - SAHIEMRIET/ 2
Cf. Drug abuse([CEAEDRDIENZ LN « T1 map/ ECV
Niwa et al. Heart. 2005;91:795-800.
3 4
A IRIEDEFEH
R 2% —
FKaE - BRNICRDOHMSD
ACHD
DA - DS
HIRE
ZAth
Congenital corrected transposition of the great arteries (ccTGA)
5 6



46M. Atrial septal defect (ASD)
- AR SESFEETA

tvd‘-

I\'\

A

Hi0HEXR

BITIEDOTXRERR, FFERIRDERR

THEDTARHIR, HRFIRDERZIINR

-EM%F$®T'E
=KHAHEAE
- fS MAEAE
- BENERE

o FEDN S DIESZHENERE

+ <3ml/sec REE 31%, 1$EE 98%
» >3ml/sec E 81%, 1FEE 69%

< EEBERT L

Yeh BM. et al. AJR 2004;183:1227-1232

ASD

e Secundum ASD (70%)
* Primum ASD (20%)

* Sinus venosus ASD (<10%)
* Superior
« Inferior (less common)

https://apps.childrenshospital.org|

19M. Secundum ASD,
pulmonary regurgitation. =

ilit% (ASDEAH, PVR):

iRl : RVODIEX RVERDIHA

10

Sinus venosus ASD
* <10% of all ASDs

* Partial anomalous pulmonary venous return (PAPVR)
< REMETI—CTRESNLIN

Partial anomalous pulmonary

venous return (PAPVR)
« BRACEITBSEE: 0.1%

Ho ML, et al. J Thorac Imaging. 2009;24:89-95

11

12




Scimitar syndrome
WA IBERAIED N (2/100,0004)

- FERERZ AR

- fithEBIE DA ANRAL
" Al partial systemic arterial supply
- - PAPVR (EIVRA\.

AL

Ventricular septal defect (VSD)

Membranous | 1=

Left heart

Right heart Inet

Mary S. Minette, and David J. Sahn Circulation. 2006;114:2190-2197

13

14

35M. Membranous VSD with...

RV

VSD with Eisenmenger syndrome

- HEAEA
- DEAROTEL

« FENARILSR, A MEAE

15

16

Eisenmenger syndrome

* All systemic-to-pulmonary shunts (large)
- ASD, VSD, AVSD (ECD), PDA, etc.

« Pulmonary vascular resistance

8-

* Reversed or bidirectional shunt

* Cyanosis, erythrocytosis
* Multiple organ involvement

Kaemmerer A. et al. Curr Cardiol Rev. 2010; 6: 343-355.

Eisenmenger syndrome
- B HHEE

o idZEA 8%

- IdRRIE: 4%

« IMJ%&: 20% or higher
« FbIMARAE: 21-29%

Non-cardiac CT/MRI

Wood P. BMJ 1958;ii:701-9, 755-62.

Daliento L, et al. Eur Heart J 1998;19:1845-55.

Broberg C et al. 2004;90:e63.

17

18



Eisenmenger syndrome:
DINDEHIE

b EhAR M ARAE ffitt i

19

Patent Ductus Arteriosus (PDA)

20

53F. BRENICERNIZPDA

PDAEA&ET: fyansEl(C (3. 0ERBRICT

Occlusion devices

e

Coil (Home-made) plug Amplatzer duct occluder
21 22
1] L
BAREROBMRIL XENIRR
—common findings-
* Leonardo da Vinci
{/x  FEREZBIIRAS DT EL.
BARAE( L IR IRAL D TR VMEE - 21% (EIIFHR475%)
AR L IR IRAE N S D IHE - 65% (FIIEHRT 175%)
Mimicker of PDA!
Wimpfheimer O, et al. JCAT 1996;20:34-37 Clayton M. Nature 2012:484:314-316.
23 24




s REEEOBWEREEER

« FHEBEARZE (AS, AR or both)

o RENRAGIRALDINT U T fERRA T
» TAVIDEIS/E U

“Raphe”

Mordi I. et al. Cardiology Research and Practice. 2012

Bicuspid aortic valve (BAV) K

« REMREEB~ _EITAREIARDILA

* “Aortopathy”
- BIEE
* 30RERIE : 56%.
« BORELLE : 88%.
 RIEOZES
+ Marfan syn.(CFB5L
« EELABIRIDT
- BUMISHDLER

Tadros TM. et al. Circulation. 2009; 119: 880-890

25

26

C:4D Flow MRI D E 4]

4D Flow MRIDE 4

27

28

4D Flow MRID &4l

Bicuspid aortic valve Normal

Abnormal helical flow in the ascending aorta

25F. Repaired CoA, BAV

» Coarctation of the aorta
* BAVD20-85%

29

30

Bicuspid aortic valve (BAV)




Tt

40F. E¥D > )\jE
ZhEET 1 — TR N/IZRADIESE.

TTE Cine MRI

Prominent crista terminalis

31

3

2

Tumor mimics in the RA

* Prominent crista terminalis
» Vertical crest representing the line of fusion between
the right atrium and right atrial appendage
* Prominent along the posterior wall of the RA
A PN
* Eustachian valve 1]
* Thebesian valve

« Chiari network

Congenital coronary artery fistulas
* WENAT & DIEDAZR ST

* RV (41%), RA (26%), PA (17%), CS (7%), LA (5%), LV (3%)
or SVC (1%).

* Prevalence ~0.4%
* MDCTICKDBRNICERENDIEEN SR
< LR L, BEITU/ZINE

33

34

Repaired tetralogy of
Fallot (TOF)

Tetralogy of Fallot
- F7 ) —PHERELEETRGHEENIEL
* Tetralogy

* Pulmonary infundibular stenosis
* Overriding aorta

* Ventricular septal defect (VSD)

* Right ventricular hypertrophy

< DA
* PAHILAAM
* w/ or w/o PVP
« Transannular patch

« VSDEfIHE

/

http://en.wikipedia.org/wiki/Tetralogy_of_Fallot

35

36




39M. Repaired TOF

2 RVEEXR
&

KRB
ﬁ
Rvmmmxf

Repaird TOFCOE{SFHIEE

« RVODETHith
c REE, BEF (BT, 24
« FbEDAT, AbENAT
* Pulmonary regurgitation (PR) /stenosis (PS)
* Pulmonary artery stenosis (incl. branch PAs)
- Z0fth
« BFFVSD (patch leak)
o KENARIAA
« NEERR

« Mapping for catheter ablation

Villafafe J, et al. J Am Coll Cardiol. 2013;62:2155-66.

37

38

“Free” PR in repaired TOF
cFHEEENEEALE, BBVEELRBN
- HHER, WEREDT ENBS

MBI~ hSR NE

Kilner P). Br J Radiol. 2011;84 Spec No 3:5258-68

PRICXT S DEENT AKRA

Lee et al. J Am Coll Cardiol. 2012;60:1005-1014.

« fiTAIMRICES TS cut-off values
« RV end-diastolic volume index (RVEDVI) <163 ml/m?
* RV end-systolic volume index (RVESVI) < 80 ml/m?

Normal RV function

PrePVR: RVEDVI 175 ml/m? PostPVR: RVEDVI 105 ml/m?

39 40
; 35EERHICEE & BB EE.
44F. repaired TOF, PMEREX. EH”“EQ',%E%.{I;meEEEE

fit B REEE?
CT volumetry
HhaRAA URiEHA

RVEDVI 172 ml/m? RVESVI 110 ml/m? Transannular patch for RV outflow tract stenosis

41 42




TOF with Pulmonary valve Atresia and
Major AortoPulmonary Collateral Arteries
(TOF/PA/MAPCASs)

Pulmonary atresia
1
No antegrade pulmonary arterial flow
1
Collateral flow from the aorta and its branches.
(Many anatomic variants)

Prieto L. Images in Paediatric Cardiology. 2005;7:24-42.

Fontan{iix

43

44

FontanfBIR COEKRFHEIER

s IRDZEEEE
« ConduitDEFE (Br%E, Mmizhzak)
- BERE/RREE?
EEFIL— N, BEYIZD?
* Venovenous collaterals
- FT7)—COEE
« ERITOBRE
« RLERIRED LR
- FHRHE(L
« )\ OREEB R

28F. TCPC (total cavopulmonary connection)
for tricuspid atresia

CT: A LR S DERZALEA

45

46

Asymmetric PA Flow in TCPC

Video: Markl M, et al. Eur J Cardiothorac Surg. 2011,39:206-212.

Venovenous collaterals

* Insufficient capacity of venous return to PA

* Venous blood flows to PV/LA via collaterals causing
cyanosis.

» Embolization to treat cyanosis

N

N

Coil
embolization

47

48




HICRR RS HHIE
- FFAEISE (B mAT)
- 5T BB

' © (99m)Tc HAS scintigraphy

'

F &H:CT, MRIDFHEDRA > k

*+ ACHDIZHET (72N
« BEDI—FOEBOERIRETERBY S

 HSAERSD D UV\HMBEFRM (CRRE SNIZACHD
< LA - DAMRR
s By hIA—-IL
- SIE
* CHDfilT#=MREADSHHIE
* Repaired TOF
* Fontanf&IR

CEBEHOMESTTNELE

49
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European Heart Journal, Volume 40, Issue 13, 01 April 2019, Pages 1049-1056
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High burden of drug therapy in adult congenital
heart disease: polypharmacy as marker of
morbidity and mortality

Odilia I. Woudstra'?, joey M. Kuijpers' Folkertj Meijboom?, Marco C. Post?,
Monique R.M. Jongbloed**, Anthonie L. D 7, Arie PJ. vanD jik’,

Joost P. van Melle Thelma C. Konings’, Aeulko H. Zwinderman'’,

Barbara J.M. Mulder' J, and Berto ). Bouma‘*

European Heart Journal - Cardiovascular Pharmacotherapy (2019) 5, 216-225

BRER

CONCOR registory

Table | Dispensed drugs

ACHD patients,  Matched referents,  OR (95% Cl)

nperson-years = nperson-years =
96 835 (%) 982 563 (%)

A. Cardiovascular drugs
Antithrombotics® (e.g. vitamin K antagonists, NOACs, platelet aggrega- 265 54 583 (5.60-6.07)
tion inhibitors)
p-blockers™ 27 63 443 (426-461)
RAAS inhibitors® 212 69 332 (3.17-347)
Diuretics™ 14 38 323 (3.07-340)
Lipid modifiers* (e statins) 103 67 148 (1.39-156)
Calcium channel blockers* 61 26 217 (203-2.33)
Antiarrhythmics® 58 04 1230 (11.23-1347)
Other antihypertensives™ 14 03 595 (5.14-6.90)
Antihaemorrhagics® (e.g. vitamin K, coagulation factors) 10 02 630 (5.61-7.05)
Cardiac vasodilators* (e nitrates) 03 02 172 (131-224)

B. Non-cardiovascular drugs used in >10% of ACHD
Systemic antibiotics" 378 197 245 (240-251)
Anti-inflammatory and antirheumatic products (eg. NSAIDs, excluding 173 173 1,01 (098-1.03)
aspirin)
Drugs for acid-related disorders* (e.g. PPIs and antacids) 154 103 1,60 (154-1.66)
Dermatological corticosteroids® 136 106 133 (129-137)
Sex hormones" (e.g. oral hormonal contraceptives) 12 86 133(127-138)
Drugs for obstructive airway diseases® [includes inhalants (adrenergics, 103 69 1,57 (1.50-1.65)
corticosteroids) and systemic adrenergics]
Analgesics” (e.g. opioids, aspirin) 102 67 158 (1.52-1.65)
Ophtalmologicals® (topical ocular drugs) 102 75 140 (1.35-1.46)

PRS2

w5 On S

European Heart Journal - Cardiovascular Pharmacotherapy, Volume s, Issue 4, October 2019, Pages 216-225,
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‘European Heart Journal - Cardiovascular Pharmacothorapy, Volume 5, Issue 4, October 2019, Pages 216-225,

Figure 7 Eight-year cumulative mortality for patients with and
without polypharmacy at inclusion per congenital heart ...

European Heart Journal - Cardiovasular Pharmacotherapy. Volume 5, Issue &, October 2019, Pages 216-225,
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European Hoart Journal - Cardiovascular Pharmacothorapy, Volume 5, Issue 4, October 2019, Pages 216-225,
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HOERIC & B BHEAE - FRARAE - TEIRMERE - VR - KD ROE(
2 2Ll ED@MRBHRMICEFEET 3

(Multimorbidity)

R RADBELHEFCITE

FHERORN R 77— —0ER IR
RAFATATICL BHE
L LA ERORE

HAKS A Rhib e LEBE
ERIBH

ELHH SHELOII2=4—Y 3V RR
DofL75

WMHFEIBOI-HDY —IL

- Beers criteria

TAVHZBEEZFE2O 279 A L VAFTES
BRARICEI L TOALWAWERIORHD Z L

- STOPP/START criteria

EUTHLLTWD
BT DNEEY R TREL EAIREEYPOY R P HERLTND
—BRBENEBONZERLHD

o0,

- B EDREEYBENTA KT 4> (2015)
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3—1. MR pEE A

AR Fiw] (hillsiic @b

F21EMAEREDEBEIF— 2019.11.09(LE&

DI EREZEDITR- HE

ERAR HEAER

BRIZETAEERETDORRERKE
2010-2016 (n=338)

TEA(9%) FERMEHEIH I

9 DI EEBDAR
%a)‘hi]' (ZZA)) 2010-20174 (n=31)
(9%) EERE =
B BEXBIRERE 1
(7%) - I HIE 5
=5 s MEERR RmpRREZR AL 3
F“‘t"‘:ﬁ (14%) (QTEREREESD)
(9%) AlEOEES 3
& EAEGE o oRA 2
(8%) (12%) s M A 2
DIERR ° WHABRELTS 1
(10%)
HERTEC PR THESS

BARIZETAEERETORRERKE
2010-2016 (n=338)

100% -

il
EE

Z0ft
2235

BAE PR

80% -

60% -

20%
ERMEREH T
0%

2010 2011 2012 2013 2014 2015 2016
FRHEB

HEEFIE ARSI ST ER =

Question

[H1-L-oT,

WEIR, KXKRTI M7

ek AR



Answer

REDDMEKRBT
WEYR-HEIXTEET

A ..
<KELEH>

- +RERRTA DI (KA - BB OERE)
- BRI T HRETELERTHERE

AEHDOIEERRE

DIMERBZELDOXEN
ZREFESINIESIC
EBABDREILEHRHETS

AHORNE
@ FR-HENDMEREICEZHEE
@ BEIR'Y) RO ETE
(Modified WHO / ZAHARA score / CARPREG Il score)
— R - UEERRESER
@ BIEAEIZDONT

@ ERRIAI YT

@ iR HEA
DMEREICEZSFHE




BEYRICIESTEIRENRE D 1L
i A

+20%

D E Lzl g3

+30~50%
([EfE>E5I2+15~25%)

(Robson SC, et al. Am J Physiol 1989; 256)

PEIRICHSTRIRBIRED L

4 1E.|I|15 =

T nEOKZHEY | | TRIE RN

DR SRR
Yy Y 7

> DAE - FER - F7/—€
> KENARYLR/ AR 8k

VYR HEROAEEFHEL

{ RERE } {Iﬁ;;'u’f’ 1 {m&%@sxl
N 4

it J

(R BESRME - RIS S LY

QuERD) R




bEIRAD ') R ST

@ Modified WHO %> %8

@ ZAHARA YR X7

® CARPREG Il JRZRO7T

.. / \ 3
Modified WHO 7348
Class EEET IR R %
I | mild PS, MV prolapse, PAC/PVC, BHAE TR gL 255
ERREIRANREL BHAGHHESR  HNMEL or BE
R{EEASD / VSD BASETER: BEEN
I | [EEAEDTERR (SVT7E) BASHHES  PEEEM 5.7-10.5
FallotPA S @itk (FEFHRELL) BE
BEOEEHERS (EF>45%), HCM
Il | BEE/EEF ORI (mild MS, mod AS) 2E | FEBITEIZ 1l or NEE 10-19
BHRFERR
N (REEF7/—EHRE = 19-27
Fontan{f& ¥R (&HHERL) FMROIIRATH I )T HBE
RDEREGE RIROBIEPIF—LOBRABE
i I FE A
BEDOKRDEWAEETRS (EF<30% or NYHA 1II-IV)
EEWEEIET ORFLRESDHiEsevere
IV [Ms, fE{EEsevere AS PEIROBESPIEEEE 40-100
(MVA<1.0cm?, AVA<1.0cm? or PG>50mmHg) BEIRAE G DRE LN EES B
MarfanfE &3 (KEDIR#E>45mm)
7E
2018 ESC Guidelines for the management of cardiovascular diseases during pregnancy
ZAHARA Score
TEARDEEE 1.508 Y4 BADDME
WEYRATDTEIR AR ZE MR 1.505 ZAT7E ANURRER
. &
ﬁﬂiEﬁuNYHAzer 075 | |o-050 | 2.9%
EDRBRE
(PG>50mmHg or AVA<1.0) 2,508 051~15 |7.5%
HIDEZEFfi>moderate 0.754
fifii 58 2 > moderate 0.758 151~25 |17.5%
S B AT R 4258 )
F7/—EHLES 1008 | |251735|431%
>3.51 70.0%

Drenthen W, et al. European Heart J. 2010

CARPREG |
DI Eor REARA N2 D ERE 3%
NYHA3-4fE or F7/—+ 38
70 3|
IDESREIE T (LVEF<55%) 2m

EREELDRARE / EERERKE
(AVA<1.5, PG>30, MVA<2, mod-sev MR)

28
fifies 1 E (RVP250) 28
EEAREE 28
EJfiEaortopathy
(MFS, Bicuspid Av>45, fiZB#EE1E) 28
SEIRES D 5232 E 1E (2038 LARE) 15

| Score
BShBBAED
DIMEARURFEE

0~1 5%

2 8%

B3 15%

4 20~25%

5Lk 40~45%

Silversides C, et al. JACC, 2018
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BARBRBESHIET1Y
HIRER HHE HIRORBELIEZET LS
o iismE (RAICMAHHST)
® Rt BRIEE (KBARA = S > 40~50mmHg)
® L% (NYHAIIE L.k, LVEF < 35~40%)
® YL ITUIEIREE (KENARILIREAE > 40mm)

o s
o F7/—tIRE (BhREATNE85%)

DEBBE DR HEQBIG, BRI 5H 1R3> (2018F HETH)

IR DI EREE=2) T
OO IO—RECHMET RERAUb

B AL EURFERERE

B DEFEERHBORE FIAREIRR)

B A\ T 5 OHEaeETE

B [BREDRELS SV TEDHE

B KEAREIE AR DES LU KBARDFE (MarfanfEIEFE 10
fthd EITRBAREEDEBE)

BEYRP DI EREE=R T

ObIO—KE
(EEFERTHROHONDDITI—%E(L)

B DESEOEERK, DHEE
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1972-2009
A HHE N=274
Periprocedural complications during first pacemaker implantation.
Complication Total Simple/ Complex  p-value General
(n = 274) moderate CHD population®
CHD (n = 99)
(n=175)
Total number of 29 (106) 14 (8.0) 15(152) 0.07 5.2%
patients
Early lead failure 11 (4.0) 5(2.9) 6 (6.1) 0.21 2.3%
Bleeding 7(2.6) 3(1.7) 4 (4.0) 0.26 0.8%
Pneumothorax 4(1.5) 2(1.1) 2(2.0) 0.62 0.5%
Pocket infection 4 (15) 2 (1.1) 2(20) 062 0.1%
Ventricular 2(0.7) - 2(2.0) 0.13 0.1%
arrhythmias
Other 2(07)  2(11) - 054 0.8%
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1972-2009
ERAIAHHE N=274
Late pacemaker-related complications.
Variable Total population
(n = 274)
Duration of follow-up (years), median [IQR] [6-19]
Total number of patients 95 (34.6)
Late lead failure 68 (24.8)
Pacemaker dysfunction/early battery depletion 14 (5.1)
Pacemaker migration 13 (4.7)
Erosion 13 (4.7)
Pocket infection 12 (4.4)
Pacing system-related endocarditis 7(2.5)
Other 9(33)
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Freedom from pacemaker complications 1972-2009
N=274

Percent freedom

20 HR,4=1.68[1.07-263]
=1.78[1.18-2.68]

unadj

0 5 1‘0 1‘5 2‘0 25 30
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Figure 2 Depicts a Kaplan-Meier curve of lead survival.
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