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Intensive Care for Patients with Congenital Heart Diseases

Masaki Osaki

Department of Cardiac Intensive Care, Shizuoka Children’s Hospital, Shizuoka, Japan

There is a close relationship between the pulmonary and systemic circulations (i.e., cardiopulmonary interac-
tion) in patients with congenital heart diseases. Consequently, a deep understanding of respiratory and cardiac
physiology is mandatory. Every patient has different hemodynamics even if they have the same diagnosis,
thereby necessitating individualized therapy. Cardiac intensive care is the subspecialty of pediatric cardiology in
which acutely ill patients receive care. A requirement of such intensive care is to maintain the balance between
oxygen demand and oxygen consumption: to control demand, you can adjust body temperature and use seda-
tives, muscle relaxants, and artificial ventilation and to control oxygen supply, you can adjust inotropes, vasodi-
lators, and ratio of pulmonary to systemic blood flow. These cardiorespiratory principles are essentially the same
before and after corrective surgery. Additionally, neurological, infectious, and nutritional issues are relevant;
therefore, cardiac intensivists must be familiar with both cardiac and non-cardiac issues.

Keywords: pediatric cardiac intensive care, cardiac intensivist, perioperative management, cardiopul-
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I #&& : LOS ZHulc

MG E) 2R L TV T2 DAL 12 5 DM
ATP TH O, ZODJEN glucose LK TH 5. 5
IIEERDIT T TCA VA 7 )V 72 D T b S AR Y
1N, glucose 1 70 FH7 D 32577 FD ATP 2
LT3, MRMFEDIEREEZ Fal% & COlft
KANE 575 7%0, WIS ZECE X 51D
(2 1M LOS, Low cardiac Output Syndrome DOAE T
H5) FAINCIET ¥ R—Y ADBIEICES . DR
BIEIRICBWTE COFANFRICTH D, 2MEHONE
BN ES eV, MERHEICHEAMGD
BODWTWEMNESNEMETES. LT, TO
R SEREMHZ L THRIZV.

1. BREHROB=NS

e E (DO, RMmikhoOmESHE (Cao,)
LonitiE (CO) Off, 374b B D0,=Ca0,XCO
L%, TODO, BT S L LIGA, DR
 FFahBESEERY 30 @07 u—
FhdH5.

1) DEHE

FIMAERICOWVWTEZTHAS. OAHE (CO)
1R (SV) Eof# (HR) DR TH % DT,
CO=SVXHR &75%.
®1EaEE

2055 SVIFIHRKRIAAE (EDV) & UUiEAR A
w“m (BSV) O TdHH SV=EDV—ESV & &£ h
%. T3 SV 2135 =Y 7z EDV hd % C
L, BSVHTRIT/NENWT e EERBT N
bhb. EDV IIMNENKD & ELEDILIRREIC KD
HEET N, ESV TURE L BAMIC K DEESINS.
C DO DR &0 DUHERE - ILokEEZ RICR T
DH PV IV—TTH % ¥, BAAZISHIZ&H TBA
Bh, WICPVIL—T7A A=Y L THL Lo
MATEIREDZ L, FHBI T E IR U TMHADAEIRD
MBI L0900,

Q@1uAF{EER (parallel circulation)

ZOERFRTH UL OAHE = AERICE D X
N3 IMEETH %D, Norwood+BTS % ifiEh Ik
B{+BTS %72 EDWVH D 2 51EER (parallel circula-
tion) DEHIFFEITANSLHMEZ 5.

Fig. 1 DK RHLEY ¥V MIRDET IV EEZ T
HIz. itz Qp, RILiZ Qs &9 % &0 =
(CO) & Qp+Qs kx5, Mitkmiitt (Qp/Qs) Z 1:1
L3 L, KIEER Qs 1 DI EIXDIGE, LEIE2
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[Systemic vein]
—

CsvO,

Fig. 1 Blood and oxygen transportation in a single
ventricle

See text for details. CO: cardiac output, Qp: pul-
monary blood flow, Qs: systemic blood flow, CaO,:
oxygen contents in arterial blood. CpvO,: oxygen
contents in pulmonary venous blood, CsvO,: oxy-
gen contents in systemic venous blood, CVOZ: OXy-
gen consumption, SVOZ: oxygen uptake.

DMK ZE R Uk ida5d, JEFICIROENE
RTHBT bbb, KOHGOANEIT—ETH>T
BRI Z 2 Z U, BRI D HE NS iR &
BEERZCENTES. MHHEN 20DFFETH-
THMARMFRLED 1:1 AR SAIFRICIE 1IESN B2
7Zh, 1:2 THuL 1.33 DILEAIEERICIAS T &Ik
5. LA UMMmiRIE e x57dL—FF 7L LT
FE AL b, DX SITUSIEBROEIICE
W, IR S AKIMRODNT > A B0 g g2t
R DDRIEERZ MRS 5 C LD KERI & 755,
ES5DLFELL, TOHLEY vV MitgRETIVIC
MBROBEZBIMLTHSZ (£ 2V IR, B2t
e (DO, WBFERMEEREE AR (CaO,) XK &
(Qs) THbo, KBIATOERENEE (CVO, Z5[\»
12580 WMAEHRD St TL AESHREZRDDT

Ca0, X Qs—CVO, = CsvO, X Qs

F7MICE SN BT CaO, X iR (Qp) TH
DfiliC & D IR MKICH VAT N (SVO,) FER
> T < %DhH CpvO,Qp DT

Ca0, XQp +SVO, = CpvO, X Qp
5.
cnhsxEFLHz L DO,

DO, =Ca0, -Qs = CO-CpvO,

1
1+Qp/Qs

L cvo,

- Qp/Qs

LEREIN, MR, MFRMEBERGEREN—E L
95L&, DO, & Qp/Qs, DIHERD “DDZEHIC K>
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THESINR T &M%, Barnea 51T DETIV
o> THOEERO DO, # 2/ ¥a—%—Y 3 a
L—yayEHVTEHEL, &Kk DO, Z1%% Qp/Qs
Al BIAR I 2= BRI R0 DT R I K - THRRA I &L
FTHTELARLEY. Ny RYA RTHVZEERE
LCIRHEMET 5D, EX5EEHTH O ICHEED
JEW. FHEEOr — A TOIABZ /RS .

GiEfl Hifs 4, HLHS (MA/AA) Norwood+BTS ffi4]

FAHr4H%E, HR18015, BP=58/28, CVP=13mmHg,
LB IMAE & 7% O RIETEERAR. Sp0,=75% TH >
7.

FIEIRMAEREAE (Sa0,) & IREFHIR M S
g (Syw0,) ZHET 5. EEEIRMIE SVC A
T—=TISY TV T RITWEDOMEZHT 2
(Ssvc0, = Syy0y). T DIMFTENRE TlE A DLZEN TR
FR - IEIRD FERIIR T 0 &S 1o, iRl iz 22
BRI 7% SpyO,, ABIARIMAEERIRIE % Sp0, &<
Rtk (Qp/Qs) & Qp/Qs= (Sa0,—Sgyc0,)/
(Spy0,—Sp0,) &755.

CTTDDRAZEZTHS.

TFUAD  $a0,=75%, Sevc0,=30%TH 7251,

Spv0,=98% £ T % & $p,0,=520,=75% %D T,
Qp/Qs=(75%—30%)/(98% —75%) =2.0 & 7% %.
COYEE Qp/Qs=2 D EifififiikE & HEN T E 572
O, MiEESTz LRSSz RO TRmREE
BINEL T 5T & THRIMTOEMMN AR T X 5.
VFVFA@ Sa0,=75%, SsycO0,=47% TH-> 1855

[ARRIC Spy0,=98% L3 2 &, Qp/Qs=(75%—47%)/
(98%—75%) =12 LEIATE%. TOEEIXEM
MR THEVICEIDD S FTIERAENELTTED, D
HEDIDIZNT LICK D LOS TH S T EMHELRT
X, N RY A RTIOAHEZ D E OZBER T RS
GROA] T I T2 ) DMntitin.

C DX S IHEER DO ZMEIAE BT SpO, K
FONSZVGAURECTH-TH, NEHTE S
Vo I TEIREDE(E B E U TV B Dh, £ DI8T
A—R—IrZZRIFIEEHFENT ENDLB.

FEKTANw RY A KT Qp/Qs AL EH B 78I
FATME RS, AmERizaY ro—)Ld s ki
%, BhiiERy e EREE2 FRELT, & #Et
PRERIMIE, 7 R—Y &, WA FiO, ZIK FEE5 (&
FAMC K 22 E), MENE CHI%GENE)
EEARTES, RENRDHB. THucH L TRIME I
Pz N2 FE L LT, PDE3[HEA], = kodla],
afHSEH, RMEO LR, REMETENS .

LA LTINS DHEA - FiEBRE, MiELESL 5
MR ITICDOBRERT % T LIEMT, RIS IS E
MATHZEMEFEALETHS. BIZAIFIAGEERFHERE
fRTIE PaCO, Ml EHIUC G 2 BN EHEN
MBTEM, KERICIE PaCO, DKM ISIICH 2 55
BELIFFICKEWV. Li bDOWEHEICKS &, Norwood
it DN S T PaCO, ZEBRFEMNIC LR EEEC
2, PRIVEHHTDY IO (Rl & iedine g hn U
7oy, M E TR & OMmiRZ O & DICH=EZL
7o 7z, AIRFIC NIRS (Near InfraRed Spectros-
copy) THIE L7z & TAMIMFEIEIEM L T /e lmE
MFIFIE F LTz, ThsofR%ZE LI PaCO,
R X AR ORI EETIOMNC X%
DOTRAEL, RIMERG, FHCKmMEETTOENCX
DELLEINTND ERRIT TS Y. Xy R 1
R T & F#fif5 N T PaCO, ZHrf S8 % L MEN T
O RN SET S T &2 LR LIRRRERT 503,
Z OHERIAEMNT EVA XS,

FE I DEHRRRIBIER E DY v > MR TR SRA]
X9 % Qp/Qs DELIEH 2 FEEME SN TS
W, WHEERTIHIZ & A EREDN TV, T X TOHEER
Tld®H %M, Riordan 5 FAFBIAREASA+BT (Blalock-
Taussig) < v > b i O IKAEZ 1E D, dopamine,
dobutamine, epinephrine Z & 5 L Qp/Qs & & U
DO, DZA{bZHRNTz. ZORRE, “TOEMHERTIEA
MEEY 2 T %1339 D dobutamine A%, Z DHILE
VTR Qp/Qs ZHINE ¥ DO, Wb Lizc &%
WELTWS 7.

—RANCE DN TV B ROCHERERIE UTRA 51
JEIC L &, FEEUTIIBHRMT AT B E RO MG
ZTOMER T RENDHZ/2A 5. FIEIEEHET
& Spy0, 2 90% 13 EARUE T E R & 5 MR EIC [
D 2 m (EKAiEEH5AA, TAPVC+HPVO &
PFBI-> HLHS+1FO 72 &) 12 LIX LIEEIET 5.
SpvO0, DZ L Qp/Qs & DO, DRIfRIC K E &R
MIFU, SaO, MEL TE @EfilifE Vo Tzl LT
DICHD S BTDFENRLETHS.
® Rhythm

DHAHEDE 5 —DORERTTH .08 DV
TEEATHB. /N, FRTHAENRSII T, A
IR U ot E AR R E {IKfF 5. ZD
TeDIRMRMBERIC 5 2 58D IFHICKRE VD, TAh
DD RN Tz b O LT 2 /30 £ 0 75 <
TARREAVINE V. E BITERIEIC K > TR EA DM TH)
RED DL K > T1RIHHED K E S EH T
%. TORHF—2)VTOMAEENE S ZEL T
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20, ZEICERTZ0ENDS. F AL TAPVC Il
%75 EDOREBIERPAT (LVEDV) AV/NE WL
Thhi, HEZAHEZ M T DITHIRD A
L% T eh%£ <, Fontan #itk7x &0 E PR A
B IMATEIRE T, BIRICT 2 & SV MK R L
F—2)VTOIHEME R 2 & WVo T &M
5. FTABIRIPAE TR Z I E 2 2 LD
WL, KRB EAD SRS - mA¥ETER S 5 C
EEHD, COBENLDERBERNETHD. ETHIC
DG —E OB TR I M E—Z13#ET % L
I wiEm, BEMITHTE LRWRHE (force-frequency
relationship) 2% D, LI DIREEPIREIC X D KIS
NG S 720, OIAHENRKICIE % B0 ME 7z
RDBEHTII TN DR ZE I NETHS.
DABTE T Tl DB LZENFED X A I 2 T & BHE
TH5. LRI OMRICKEEEL, MRa
PERICIE A-V interval 720> L& R %7213 T CVP 1
JEWRESLHTZEMNZV. LT ATRJET KL
OBIIRMAEIRE KT B Y, EHETIE2H
N DD, TS HESKEOEY —R
ZEPLERGNCHERTT 5 &, DEEMNE> Z 0

Tem/my

l 4 A
inini W 0 A

Fig. 2 Electrocardiogram in patient with junc-
tional ectopic tachycardia
Lead V2 and V3 are connected to atrial wires. Atrial
activity (A ) is clearly seen in V2 and V3, but that
is not obvious in regular pericardial lead V1 and V4
(top and bottom). Notice ventricular activity (V) is
faster than atrial activity.
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HENBWHAERICHES . Fig. 2 ZMEAEELEX
TE->ZO LM > JETHALEY — FDOEXKICXK
D, DEBLMHDHMICED JET g cE bl tdh 5.
DEOYHESZ— 2 EMDTRYITH 5. EIEE
LR R RS R D Z#IET % FiliDtk
&, —BFICE T ay 72 COBIED /S —
ML L CRBMENERTZ T WD S, FTL=E
HAGEDEAE LTV S & 5 A6, AWVIC damping
chamber & 7% % 7z & DA RIS XT3 2 33 D b T
WG 5. TOXSEGHIKE, B LEX—Y
VT RTo TIIHBRORWIE S 2 — 2 28RS, Ny R
YA R TR R=ZA A= —OFRE 2L T TMIE,
HFDERIRIE, DT a—7 R RN SRE.OANED
HOZEIRRA Y M e HMDZ T Liciks.

2) BEREEE

R RIIBESAR L MANEDOE TH - 2.
CCTETROAHEZHOICEZ TERD, BEM
HMRZIVET 285 —D0HH, BESGHE (Ca0,)
IKDWTEEZTHB.

fE£ I BB ONEZ a8 i U CE Rk
ENBZN W MEPICARE T 5. — Ik
ldLHic g ENsBEGER (Ca0,) E Ca0,=1.36
XHb (g/dL) X 2% fid f1 £ (%) +0.0031 X ¥ 3 77 [T
(mmHg) &S5 TEEINS.

Ca0, & T 2 DI I3 R AL, HbRE, B
EREOVWT N ERIENRE X Wb ED, T
DIEHh TERITHEEDO KT VWHbIBEICDOWTER
TH 3. %, O & 3.0L/min/m? Hbl0g/dL ®
TDEREEROEBREN VD LTS, EMEICT ST
OIMKICTAIRT 2 EHER BT S, HOmELEN
[EH T S,,0,=820,=98% & §° % & CaO, & 1.36X
10X0.98=13.33mL & 7 b, DO,=COXCa0,=3X
1.36X10X0.98 = 40mL £ 7% %. T T THil%f7rL
Hb 7% 15g/dL £ T EF % &, DO, & 3X1.36X15X
0.98 = 60mL &7 h HHlIC 1558755, TDXSIC
TDEEERTHIUIHANIC DO, 13 Hb I AL
THEMT 3.

SEIZEORRBEOY ¥ v MigREEEZEZ THZ
V. OBl E [ERICTATFAE RIS U S,,0, 13 98%,
Btz Qp/Qs 1& 1, #fic kb T DR, Wk
HEE, OMHEERZELEVEDERNET S, £
Ao DIEHEFIMEZ x & B & THIMEIR & EAE
IRIAS 1:1 TEDE 5L DEDT, BAFHRIMLOME
HEEINEZ Sv0, £ 95 &, x=(984+Sv0,)/2 £75%.

SvO, 1 Ao DEELEZTHEMN O A TOMERMEE &
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Ziloreb OIHAIL, —RIEEMFETTREXT
$a0,—Sv0,=25 £ 7% %. 9 % &IEiZ E DRIl LR
BRI x &

o S0+ (X-25)
2

LERING., ThEfd e X (Sa0)=73 kb, %
ELIIREEO Y v 7 MEERD Sa0,13 73 TH AT &
NHOh%.
Sa0, & SvO, D74i% Hb O K EFI L TR S
%, DED

CO-Hb

Sa0, —SvO, o« X =

EWV S BfRICARS 729, iz LT Hb % 1.5 f%ic b
3 &, Sa0,—Sv0, 1Z 1.55 D 1 4%, 25X1/1.5=17
kx5,

VAER AL QNI ES I EIDEN =S

‘e S50, +(X~17)
2

LZfbl, chz@ & X (Sa0,) =81 7% %. (fii
KIRLEAZE D 575 < TEEIMDIAT Sa0, B EFH L
TWVWA T EICHER) Qslid—TE TS0, » 735 81
AL LIS, Hb A L5550 TDO, £ LTI 1.1X1.5
=1.67f5 %%, EIRITIX Sa0, M LR T %5 SvO,
MEBIC FFRT B8, DO, 13T DFERELL FIC
F5HT 5.

T DX DI HLE R ERE TIE CaO, DA
Sa0, % R X ¥ % k8, #ih DO, D FFRICE X
BB TEEEM FIckEL A S, [FAREIC Sa0,
MMEAEDORE, D EZHEINE 2 %721 T Sa0, &
FHI B, EKEE, BOBEFRICBWTE#MICE > T
Sa0,, NIRS, HRHAENEEIC EFHT 2 T &hHid
EYINQAV-RUR

Hb &0 E S AA U DO, 218 % b D0 &
BAERLSTHEL, L2 EZHDOE L, NEDLE
FAitg, FHCHLDEREE TR MM HE N Hb LA
WERFEDEHMNL O TiibhTERk . L
L Hb B DU R THhNERM T N E &S B
TRREITEER T, WICHEmORNSREZoTERN, I
A HR LT PRICEER G20 E T 50
MR EIND LR > TER. Willems 5IEFT
J—Y M OEEE, il B HIE U7 REE PR L
TeREICoVY, WRERT T ICU MHEMARIS 28 HAETHRIC

BANEh o TC e R LY. FHLEEE

ZEUIRICBNTE RO study HaEh, iz
HIBR L7z RED Ush o 7 RES SE TR ICU HfEHARM
ICHBEADN D> EREENTVS P, i
MFAf & [Fkk, BROZENEZE X THIERT D,
EWVIEZOMETED D, Shia-PEbic X Ol
ENH - THIRTH B, TSI fii 2 2 B e
FRICT B CEINT WA T LN TH Y, TORE
BN TE 5% E ORZM[AE - BREDREZAS.

2. BREEDEINLS

T T ETHREMGBMN S R TEN, BEMH
FEBOT VNGV ALV B EZ D L, BEN
BERST EVD T Ta—FE KUY TH 5.

1) K8 - 855 - EKEEE

IR 1 FH T % BRIV E R 13%8md
BTEMNAILNTED W, e RKMOEERIROME
HEEDHMBREINCAE L LI AT T EHRE
NTW3 Y. FHERKR EA2RT, BENtE
Z IS % Tz I R Z BRI IC % 2 &3 ERh
75 LOS DRI TR L 755 19

KB Z A RE/AIR D i 352 LIdNiE
NS YR TH BN, JHAIC K B AT P & B
Hie LATH570, BARNEEZIY FE—)LT 3
VS BEMN D EEEEHIINEATD S.

ST OO i B3 IRAMERF O IGE BN D 7= I & IR IETH
BENTEHD, RO 50 N TRERER (%id)
ICEDINGDOBMANHBEELROT I ENTES. AL
PERARE DT 7 AT 4 7 & BB ENE RS FRE
W50, MYGESENLETHD. TOXIIT0M
HEDDIRWIRIE T TR GEBEE-O IR & LOS DR
WL THMNTHS.

2) ANIHEE

JEOETIE LVEDP 3K U LAP ERICK B9 -
MOHiayTI5A47 VAMERL, & 5IChEE
NP ER D EBET Y TS A7 VALK RS
%. FlXGETEHEMEE ST IS SOEERSTE AT 5.
BRI N SIITB > TR ZEIT TN RS &
Wiz, DAEERE TIEEAMICERtHE (WOB)
B ERT 3. ANTERERIE C ORI HEZ ST
728, LOS DIRETIRER K ELRMRZRT. FHER
DD wall stress=%EMIZAZENTE (={KiME) &
FEZENE (ZRENIE) OB 3728, bk
TIERENED LRI NERARRRE 55, DFED
R d DB O — & L 72 %, AU L TH D
RTIEOE S MEERE (Al — DRIFENICHEET 2 728,
MENIE LSRG ZF DX FHAERAMEME R0, Xz
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AEIRRTE S BA 9 % 72 DR EPHRIC & D AAZE DA
HEIE RS 3 7.
FRCHLNAISAR T, MBS & Ok
MFRDVAEIRE AR L, DEARTEMADD D DI
WIRREL 725> TH D, BENTE EFNLHHRICKE
QHE M NIFT Y. Z D JEMTIC I ATREZR IR
D Bl EERS T2 RO 558, DF 0 HRERE HT &
RS RIS L 725 1. N TIR0RsE Bz ke
2% ZEWVIRINTH > TE PEEP R EHAGENTES
EDITHRDDDIATEN, WEICEENTEZEL LT
TSI 2 4 U C b AREE 22k M S 4 m 3 A= U ifirfn i T
W ERETS. WCRIEE & x5 & AR R AN
T 5 iE Ry EREE 5. BiEETUIAE
EHFRC (BREMESR) ICHF LW B IR &
5T ENAIENTEY, Y74 PEEP Zh ) CHiAR
RO LAEETHS .

Il &5 - TEOERE/FMOBREEL
BAEEERDORA > b

C T ETLOS ZHOICKRam Z b N T E T2y, #55%
BT OBRE BINRETH 5. I THRHCHifEER
IR EFIC RN PR BB O JF I E EIC DOV
T, FPPENRBSEN S LY 2 —T 5.

1. DEHEXIEE (VSD)

JARFLEE U TR R ATRADDENY v > M AVE
U3, HELMBIRA ST & 7% 0 Mifiih s
%. WissiREm e 8nd 5728, KREARAN &IT
bR, ERAREAMT LRV S mAVELS. Fi
FlEIARAS sl i s & OIS & B E NS e, B
o & & B I E R REEE N, WSy LA
9%, Wl L S BiRIEAIC & v, KEEd
FERDGE - QKb R BT bbb D, Mk
BlES v v ML KB T8, B RIS (E
Lg%, fiaiolifiln i pRREH ORI & - Tk
i ME DR T 25 aH 5 5.

JEIRRHNC (3N OO0 B8 C il 75 A R AV e o5 &
NTHO W, W5 [ RUE & QR Tl & Hih
ERLRTV. SEETEDEL EoEDD, KRR
21 B YUY I — ORI E T o H T
RIS R E N — 28 %<, 207 BRI L
Ao DEOHHRIE F- 0O RE R k%
[PHYSA YA BELZCTENDD. B L
MOEKITRN TH Y, HHEHEPRETH S,
TRBIC ISR R 250 (100% I X 3

ARNRBERSBSFRIME $£3B5EF F35

IS, NO &5, HEREIRGICKS pH L5, PRI
R ) LhLEZAMIT Hi0% ik, sROARS)
2 [AREEST TV, RO RICHEMNEISTE S
oI LT EZRD.

2. PAB (Pulmonary artery banding) i

K E 702 PR R AE R I R HIER O R W BLOE 7%
&, A REE7Z A HGE 9 AU S & i i+
PHETT BRI LT, il filpR U T E R
25D, WERZRDIDICTON S, IR
ERBEINDBEIED, AHICE>TREEBAALZEI
& o TERBICR ARG 2 AHO KR E XTI T
b%.

firai & & iR € & 0 fifRERD 2 Vi,
DEOBRBAMIIEFICKE IHERPEDL &V
K RER & MBIRD —RFEOHIIMND 27, #%
B D/NE L SV K Z W, Fig. 3A: loopl D K 5
IR PV IV— T & 75 %. PAB i 1 fili il 375 A il BR &
NI ARR IR DI S T D D EAR R MBS N
% (EDV1—EDV2). ZHUEWIRERE KT
3 % (EDP1—EDP2) 7%, #AMIIAKE EHL
(Eal—Ea2), loop2 DX 2 &PV IL—TL 5%, &
R ERINC T D N 2 T 72V A IO 3 1% B e
Bincsgnc e H v, MifmiHRIC & 208
DOBELL I SV AT X % LOS Z3RkT T &2
(SV1—SV2).

C CCMEDRFAY AHIPHT (Fig. 3B: SBP1—>SBP2)
1 L AR A 72 RS IS WV TR AR (S K410
Z R % & (Ea2—Ea3), SV KRE H#ET 5
(SV2—SV3).

FIODEOARAMNRBIML NI 5728, U
KARRE/NE <20 (ESV3) I FHAED
VT LT 22 DD B, FHCHLHRETD PAB T
&, DENEOPIMEICHE S R PAE DN EITd % C
ERHOEEZET S, dynamic RIRAEN D B
NIz SRR DA E - Ik L, BEICE>T
Ep7 1y i— ORI Z A, FHES 2 iR
T 5. BEMREM,S I TIEARARMRICK S
IR & ARG X 3R, E558
LS 25DTING BMERFIHOFENLETH 5.

3. 770—MmEE (TOF)

MR B DOREKTH O, HETRHEEIAEIC
K O iR UCisRER S i, s
DHTEDNS 7D FEDRIBEEARNTNE D L5 5.
REDVNE BT INEEZ S &, EOEDOKRE
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Fig. 3 Change of hemodynamics in PAB
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A: Pressure-Volume loop pre and post PAB. After PAB, PV-loop changed from loop1 to loop2. Volume overload to the
ventricle decreased from EDV1 to EDV2. Notice arterial elastance increased (Eal—Ea2) and stroke volume decreased
(SV1—-SV2). B: Pressure-Volume loop post-PAB and therapeutic intervention. Vasodilator decreased arterial elastance
(Ea2—Ea3) as well as blood pressure (SBP1—>SBP2), but increase cardiac output by argumentation of stroke volume
(SV2—SV3). Ea: arterial elastance, EDP: end-diastolic pressure, EDV: end-diastolic volume, SBP: systemic blood pres-

sure, SV: stroke volume
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Fig. 4 Change of hemodynamics in TGA
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A: Pressure-Volume loop pre- and post-ASO. Emax1 is low because LV sustains pulmonary circulation but SV1 is
enough to maintain systemic perfusion. After the operation, arterial elastance increase (Eal—Ea2) and stroke volume
decrease (SV1—SV2) B: Pressure-Volume loop post-ASO and therapeutic intervention. Inotropic support increase con-
tractility (Emax1—Emax3), which is the primary target after ASO. Vasodilator decreased arterial elastance (Ea2—Ea3)
and increase stroke volume (SV2—SV3). ASO: arterial switch operation, Ea: arterial elastance, EDV: end-diastolic vol-

ume, Emax: maximal elastance, SV: stroke volume
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Fig. 5 Change of hemodynamics in TAPVC

A: Pressure-Volume loop pre- and post-TAPVC repair. Because all pulmonary venous flow return to right side of the
heart, RVEDV is very large (EDV1). After the repair, RV receives only the systemic venous return and RVEDV decreases
(EDV2). B: Pressure-Volume loop post-TAPVC repair and therapeutic intervention. After the operation, there is no resid-
ual shunt. LV must handle the same amount of the blood pushed from RV (LVSV2=RVSV2). Because LVEDPVR is quite
steep, LVEDP increase with the small change of RVSV or LVEDV. EDPVR: end-diastolic pressure volume relationship,
Ea: arterial elastance, EDV: end-diastolic volume, Emax: maximal elastance, LVEDP: left ventricle end-diastolic pressure,
LVSV: left venticle stroke volume, RVEDP: right ventricle end-diastolic pressure, RVSV: right ventricle stroke volume
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