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Summary

Pulsed Doppler echocardiography was utilized to elucidate the characteristics of pulmonary arterial
(PA) blood flow in five patients without apparent pumping chambers in their right heart circulation
after right heart bypass surgery for univentricular heart. Two of these patients underwent total cavo-
pulmonary shunt operation, in which the total systemic venous return drained directly into the PA,
bypassing the right atrium and ventricle. Three underwent the modified Fontan procedure with atrial
partition, in which the right-sided atrium was reconstructed merely as a pathway from the vena
cava to the PA, and atrial contraction was nearly entirely excluded.

The flow pattern in the PA was biphasic and forward in all five patients. Pulmonary re-
gurgitation was not observed in any of the patients. The first phase of PA flow had its peak dur-
ing atrial systole ; the second, during ventricular systole. Simultaneous observation of PA flow and
pressures demonstrated an inverse relation between PA flow and pressure. Pulmonary venous (PV)
blood flow pattern was also biphasic and similar to the PA blood flow pattern with time lags.

In conclusion, in cases without pumping right heart chambers, PA flow reflects PV flow re-
sulting from contraction and relaxation of the left atrium and ventricle.
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ZRFAGE T 2 IRBEFH L LTERSh
7z Fontan BIFEHi? (LITHEE-MBIRYAH %
&) 1, ZOFMECEEI VR REhBLLED
WCEMRESALEL, BERSLShFEHRFEL
BoTW3. X5HICTOHER, BLEESHEIE
FEAGES, B oBHOTHICLIEAShS X
Y, RIPIOHE LML T,

ZOWROERZHLAA R2AFWTHY, A
DRI EOERE B LH S pumping
chamber R WzZ L ThB. O, LEIA
DRICSENBZEENE VDR, = OLERENE
F|ICOWTIE, KRR L D, AFHEOMT
B OHBICKRERTARALOTERVWEEXD
hTwaS. EERMICL, Z oFiiEk, LER
BWERIWT 5 X5 RREROHBICE >TH, M
TR HEERRTH VY, ErhALRICEL L
B % 72\ total cavopulmonary shunt
(TCPS) FfficB T b, BEFARMITEENES
RTWBZ ERERERLTVSSO,

—7, Fontan Ffitg, HLEOIHEIC X B0
B a kIR X<Ebh, Zhiti—KLT
Bk~ P BFEET DT BRI TE

Table 1. Anatomical data

p U~19) i 5 0 FABhE 0 HERES AR o
T, DEMESERICENTVWBTEEL H B &
BEbhs.

ZDXIRRRIZBNT, ADLRICELDLE -
27 ¥ @ pumping chamber ##iiz 2 WES,
+hbLESELSAA A RAFEHITR T B TS
BBEHOMCT B2 L3, BLAASZAEHRSK
LRI HELEREOEEEELEX 5 LT, B
bBrLlELONSD. 72 T Fontan BlF4ffic
BELT, $AEEEERICERT 2.0E D septa-
tion (partition) #{To7-7-%, WEEENAE
DG HARE T & R VELERE R X OMEIE A
FEM1Y ) B X OREIR L7z TCPS FEHi2MEfTL 72
BLEEZRNRE LT, BEEHLSA N 2AFHE
DBELFILFEIZ > W THRET Lz,

X ®
TCPS Fiii# HifT L /< BLL284E 2 41, Fontan
BIFHTICEE L TOEA septation % 2 L 7z BULNE
iE 2 fl, fEPEFRRASHEE 1 6, & S HledH,EL
7z. 5 plofgHZaET R % Table 1 127R L 7.
RER i3RI A, ER 2 3HRIRER 2
) FTAREIRRIBEZ A LCBELEETHY, Wil
KR E EAMBIIRICHEAM AT 5 TCPS F

Ventricle

No. Age & atrium AV valve Situs PV return SvC
1 23 SRV+SA CAVV LI Normal Bilateral
2 10 SRV+SA CAVV LI Normal Bilateral
3 12 SRV+SA CAVV SI Normal Left
4 8 MA+SA Tricuspid RI TAPVD (IIa) Right
5 7 SRV +2 atria 2 AV valves* RI Normal Bilateral

SRV =single right ventricle; MA=mitral atresia; SA=single atrium; CAVV=common atrioventricular valve;
LI=left isomerism; RI=right isomerism; SI=situs inversus; PV =pulmonary vein; TAPVD=total anomalous
pulmonary venous drainage; SVC=superior vena cava; *=including hypoplastic mitral valve.
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Table 2. Surgical and postoperative hemodynam-
ic data

Postoperative hemodynamic data

RAP PAP PCWP SVP CI

No. Operation

1 TCPS — 7 6 98/- 1.92
2 TCPS — 7 0 102/3 4.12
3 Fontan 10 8 5 98/5 1.76
4  Fontan 20 20 11 140/11 3.06
5 Fontan 13 12 6 116/9 1.66

TCPS=total cavopulmonary shunt; RAP=mean
right atrial pressure (mmHg); PAP=mean pulmonary
arterial pressure; PCWP=mean pulmonary capillary
wedge pressure ; SVP=systemic ventricular pressure
(systolic/end-diastolic) ; CI=cardiac index (//min/m?).

& iEfT Lie. fEM 1 TRIGEESEfF o B 20
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B septation) L, £ - BHARE YA %N
z %5 modified Fontan Ff§%24T-7-. fEpH| 4 T
IR OB A S S IR & Z2 5~ cut back
LT, BIRESZALR L7 R S TIRAEMN EXH

TCPS, Fontan ik D470 ML

IRIZ L ERAIBTOI L, MBIIRKCmAm& L
(Fig. 1). &pliAFfdTd - .
sl S

Wl » Adn 64E5 5 ATl S 7 —F ViR
HE, WBE1 2 AL THE6 » ATEFE Ry 7
T —RE R T L. BE I E L, IR
A& U THIROWIRESAL TR S L S ¥ 7c. Ikl
BT a—RiEIC LS I L, TR -
iR - BERALOMIESF — v & LB & FRE
WCERGR Lo ER 3, 4 Tl h 7 —F AR
OHIADH 2 WEIRAICEFERN Yy 77 —REZIT
v, EF S TR 7 —F VR T IS R
v 77— REET-T, KBHIRE VALY
7 —7 )V THIE U 7 BREIIRIE & 5 W id EIRELA
Ex, M A% —2 LRI MY v 7FF v — k
IZREER L 72

BT 7 v oy JEE RN EEE SSD-720 L3
NA s FyFF5—a2=vy s UGR-23 oL =
7 o'W BEERIREEE T 3.0 MHz, <
VAR Ui L 40KHz 2w

Fig. 1. Postoperative right atriogram (left), venogram of the LSVC (middle), and left atriogram

(right) in Case 5.

RA=right atrium; LSVC=left superior vena cava; IVC=inferior vena cava; HV=hepatic vein;

LA=left atrium.
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fo. RREEKIEIA MY vy FFr—bi2XY, HEIVE
B 50~100 mm/sec T{T o7z

¥ S

FHEIARILIE < # — > i3 F gt E R LTk,
HE—DOFILEXED P a5 QRS FfHE, +
BhbOLENEHICE—2 ¥b Y, E-0OKEE
— DRI & TiEE Y, QRS e T Ko
i, +72bbibENHERIICE—2 Bd - o (Figs.
2, 3). Zz05bE—DRKIFER 2 Tix P EoH
BHLBCHE > T (Fig. 2). £ oEFlic T
b, BRI OFETRIIZED bhigd ok

BRI~ & — o L FBIIREE BT & Dxf T
i, mEe—2ric—%L<T GEF L, 2, 4), 3
VI IZHRAT LT GER 5) BIARE © TR
HZioh, THICEFOBEME B ohik (Figs.
2,3). EHI3TIRIASDOBFRIEALA TR -
Iz,

AR ML & — > DG T & e 441 (GEHI 2,
3, 4,5 Tk, 0% — L RHEIRMLIEEL O
—letEE R Lz (Fig. 4) 23, WiSiiRMLSED ©— 2
B EREhRROLMEE — 7 iIEPICBh T
7= (Fig. 3, 4).
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Fig. 2. Pressure and Doppler flow patterns in the pulmonary artery (PA), pulmonary vein
(PV), and at the site of the common atrioventricular valve (CAVV) in Case 2.
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Fig. 3. Simultaneous recording of pressure and Doppler flow pattern in the pulmonary artery

in Case 5.
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Fig. 4. Simultaneous recording of pulmonary capillary wedge pressure (top) and Doppler flow

pattern in the pulmonary vein in Case 5.
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