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Summary

Contrast echocardiography with peripheral venous injection is useful for the diagnosis of various
congenital and acquired heart diseases. However, the contrast is not detected in the left heart by peri-
pheral venous injection unless there is a right to left shunt. It is reported that the contrast is seen in
the left heart by the injection from pulmonary arterial wedge (PA-W) position during cardiac catheteri-
zation, but this technique is not widely applied yet. The purpose of this study is to examine the tech-
nique and to evaluate the usefulness and complication of PA-W contrast echocardiography.

Thirty-nine patients with various cardiac diseases, mean age of four years and two months, were
studied to clarify 1) relationship between types of catheter (Cournand’s catheter versus Berman’s bal-
loon catheter) and the quality of contrast echo, 2) comparison between indocyanine green (ICG) and
cold saline on the quality of contrast echo, 3) relationship between the size of catheter (S5F to 8F)
and the quality of contrast echo, 4) detection rate of a left to right shunt, and 5) complications.

One m! of ICG or cold saline was rapidly injected by hand followed by 5 ml of 5% glucose, with
double syringe technique, while the tip of endhole catheter is adequately positioned at PA-W (Fig. 1).
The ultrasonic beam should be directed to the right ventricular outflow tract (RVOT), aorta (Ao),
and left atrium (LA) simultaneously aligned in the same beam zone, and to detect the tricuspid valve
(TV), interatrial septum (IAS), and LA by adjusting the beam direction adequately. When two-dimen-
sional echocardiography was applied, the apical four-chamber view was used. The quality of the con-
trast echo was classified into four grades, i.e., (#{) as a grade where a chamber was fully opacified by
the contrast; () as a grade that the contrast was easily recognized; (4) as a grade, the contrast was
barely seen; (—) as no opacification.

The results were as follows:
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1) Positive finding (# to +) was obtained in 23/26 cases (88%) by Cournand’s catheter and
13/13 cases (100%) by Berman’s balloon catheter. The grade () was 8/26 cases (31%) by Cournand’s
catheter, while 2/13 cases (15%) by Berman’s balloon catheter (Table 2). The Cournand’s catheter
seems to be superior to get a better left heart contrast echo.

2) There was no significant difference between ICG and cold saline to have positive result. By
ICG, 24/27 cases (89%) was positive and 14/15 cases (93%) by cold saline (Table 3).

3) There was no definite relations between size of the catheter and quality of the contrast echo
(Table 4).

4) Detection rate of a left to right shunt by PA-W contrast echocardiography was 3/16 cases (19%
in VSD, 2/5 cases (40%) in ASD, 2/2 cases (100%) in PAPVR, and 1/1 case (100%) in TAPVR. In
total, the detection rate revealed lower value in ASD and VSD, but that of TAPVR and PAPVR was
all 100% (Table 5).

5) No complication was seen during and after this method.

In conclusion, this new technique is useful for 1) identification of pulmonary venous return
(TAPVR, PAPVR etc.), 2) direct visualization of left to right shunt (VSD, ASD etc.), and 3) assess-

ment of left-sided atrioventricular valve (atresia, straddling, double inlet, regurgitation, etc.).

Key words

Pulmonary arterial wedge (PA-W) Contrast echocardiography

Table 1. Materials

i
Patients (PA-W contrast echocardiography)
N N = 1,2
RIEFRPED 2 72 b 23— A VSD 16 mean age: 4y2m
WHEEELERAWshTEY, B ELERTSH ASD ¢
. ¢
35, ZOFETRAEER 2 WRY IEEE PS S
DRICI PSR a—2BOB3Z LIITER PAPVR 2 § Male : 22
W LaL, BD T — 7 ARERIC, Bk ¢ Female: 17
ALY 2L bT R b a— RS L, £ ﬁizw) z §
LRICa Y b 72 b=a—OWRERD S LB TOF (PO) 2 L to R shunt: 24
T&3%Y, Fhxid, ZDFEOFEREORESLYBY TAPVR (PO) 2
L L TCAEARMEEfT-T. RV tumor 2
ECD (PO) 1
MERELUFHE TAPVR 1
MR 1
SR IER L FEROHERENRE COE Y
ToTARE Tk, HxOREREREES LV Total 39

JERE%EDBERE I9ITH 5. BR2HI, %«
RI17plc FHFHI4IR2HATHS. FRIZ
Table 1 (T/RL7c LBD T, EAGHKEESIT
2441, = oRNRTMIEIREREHE (TAPVR)

PO =postoperation.

Fix Fig. 1 &R+ L89T, BLor5—

1 l, #oRg R REE (PAPVR) 2 4, i
BFRAIREE (ASD) 5 i, .2 o bR X 18 4E
(VSD) 16T 5.

7V EMBIAREAR S THA Lico s, BEKS
WiskBr AW TBELARS, FTrv Y LUk
FHNTHFol. Thbb, @k LE=SHE

— 990 —



5% Glucose

1CG or (5 m)

Cold Saline
(1 m1)

Fig. 1. Method of pulmonary arterial wedge
(PA-W) contrast echocardiography.

Five ml of 5% glucose is injected rapidly by hand
following injection of 1 m! of indocianine green (ICG)
or cold saline using double syringe method from the
endhole catheter inserted to the adequate PA-W
position during observation of M-mode or two-
dimensional echocardiograms.

Bo—Ficix, 1 471 25mg DAV FVT
=v7y—y (ICG) # 10ml \cFELIH D,
TRl LcAER%E 1ml F 2R —F T NE
SR LTEREL, O —HICiE 5% Ky
WK Sml %5 4 AR —F T AEFRBITHRLLT
gL, 59 ICG 2 -3hHALI4ER 1ml %
BEAL, TERLEFEREBELT 5% HER
5ml CAEICETLENVWIFETHS.
BEkskEBRR, M =—F oz 2 —Hi
Irex #1 System III, UCG RV 75 7 %, Ll
Bz a—ix ATL f§ Mark III B2 h=H
€7 # 2% v F—BL U, Aloka i SSD-110S 2
H=hntrEZ 2 F—EHNE.
plroHc 1) Cournand # 57 — F L &
Berman’s balloon # 7 —5 L CoEkE, 2)

IHBIRAR» 03 v b5 2 bibx = -

ay R MPELLT, ICG LBALER
L oigREt, 3) aF—FroRKEELaVET
Z b= a—oWHBEoHEORE, 4) ERERE
FERICBITSa TR T a—0ELRPLA
DRA~OEROBHE, 21T 5) AfHELC>
THRitETo 7.

M £— Kbz a—KTiE, a) DEPRERS
AT, BIHICEE, ZRH#, BHCERVEES
hat¥—akE, b) ARFHEHE, KK £F
¥@3E— kM iAWz Fig.2 i3 a) OoFRA
T4 - 7= ASD DfER| DHBIREA 26D =~
F5 2 bhxza— (PA-wedge = b5 X b a—
LEE) MTHB. =L bFRLTa—BFETER
(LA) KHEL, KWTLERREE BnT AR
(RA) LB LT3 0@o bhiz. Fig 3 i3
b) DF T o7 VSD oD PA-wedge =
v A za—-KTHD. avFTFAPTI—
BFETFERE LA) THBEL, kW TKEIR (Ao)
LASEKHE (RVOT) iz, BERFICHEALT
VB ONRED bR, DETET 2 — B TRLRE
5o four chamber view % W T 7ol
Fig. 4 ix VSD ojfEf|» PA-wedge 2+ 7 X
fza—FThd. avbFRbTa—@FETE
B (LA) icgL, LEowE#RcELE (LY)
EHAL, KoOLEOWEHIC—HAELE (RV)
~HBET30XRZBH o

D~ ko TiE, =v b7 2 b= a—oiHE
DHF %, chamber &R a v bR bz a—
TRBshATLES LD % (), chamber £{k
BiElcEsh v, BHCHEA» bLrZLOE
H), BAOLTNCLPHBELRZW LD % (4),
SCHBLAEVWLDE () E LTREF 21T 72

= g
1. AF—FIDENWVCKZ AV IFS5ZXbTa-D
BB oLH D%

Cournand # 5 —5 ) & balloon # 7 —5 1D
HelhR et 2174y, Table 2 i RTHRE2E . ¥
#b btk LToMBERE 39 i 36 41 (92%)
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Fig. 2. Pulmonary arterial wedge (PA-W) contrast echocardiogram from a patient with
atrial septal defect (ASD).
Contrast echoes are initially detected in the LA and then seen in the RA through the defect.

LA=left atrium; RA=right atrium; IAS=interatrial septum.

<, Cournand #»5—F o Tix 26 ) 23 4
(89%), balloon # 7 —F Tk 13 g 13 4
(100%) LHEDOHEITBDH LN WA, a v T
Zbhxza—o HBoEEE ZE 5L, ()i
Cournand # 7 — 5L T 26 filrh 8 45 (31%),
balloon # 7 —F 1 Tix 13 i 2 ] (15%) &
balloon #5—F 1% v %, Cournand # 5 —F
NDIFEIDENPBNEHITHS.

2. av b3z MHEOKRE

av TR MNYEOEWCES 2L TR T
a— 0B oS E ICG LI LtEs L Tl
Wigtaat L, Table 3 o ndfEE 24472, ICG <
WX 27 vk 24 451 (89%), WEIL 7eAEfr T 15 45
B 144 (93%) LHBED EiT B LR ho k.
Flearv 72 bza—oHBOREELZEL T

b, (#)ix ICG T 27 fip 541 (19%), HHL
T AERT IS G 5 4] (33%) & RZEFBwAR -
7. 3HICEHFSFDO=L N5 R MEERR D
T, GEGIRECT A2 ) L7 > T 5.
3. AF—FIDKICKZ IV SO HED
5 nst
BT —FNOKEFHRE LIEFOFEE -
FEHETICHEROKSICX > TRIRL, zhzh
DKREICBTBHar b7 2 bxa—oHBEOHS
gt L, Table 4 1R+ L350 DR 257,
Thbb, BF—FALORKEDENTLZ L b
7 A b a—oMEOMAHITEEEOMFRER W
e R
4. EREEOEEICDOTORE
Table 5 (c/R4 LBV, EAEMRIEZEE 24 5
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Fig. 3. Pulmonary aterial wedge (PA-W) contrast echocardiography from a patient with

ventricular septal defect.

Contrast echoes are initially recognized in the LA and then found in the RVOT and aorta almost

at the same time (arrow; contrast echo).

LA=left atrium; RVOT =right ventricular outflow tract.

AERER SR TE b 01k 841(33%) THh -
7z, FEERMOREERIE VSD < 16 fif 3 4
(19%), ASD Tix 5 {7 2 ] (40%), PAPVR
2 fijrf 2 451 (1009%), TAPVR 1 {7 1 5] (100%)
<# - 7-. Fig.5 iz TAPVR ojifsi» PA-wedge
av b A MTa—[ERT. s TR T2
—3&FE (LA) B, A5 (RA) Tl
LS.

5. ABHEC DO T OB
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£ ES
JHEREE A 22 0 2> b T 2 b = a2 —KiE,

1979 4= Bommer &% 73, 1980 4£ Reale 5% 73
WL, 19804 Meltzer 5% OFEE2H 2 75 %
EZOFHEPHSI Lz v 2 ¥, ZoFMAED
EL& BT v, fitsk, microcavitation |
FBIAREHIE % @i+ 5 2 L2 TERWVwis,
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L balloon H5F—F 1 DI TE, =+
A b= a— OB OFESFICB L Th 2 FkE
EF BV o oA, chamber 228 Fiil &
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Fig. 4. Pulmonary arterial wedge (PA-W) contrast echocardiograms from a patient with
VSD observed by two-diemnsional echocardiography.

Contrast echoes initially appear in the LA in ventricular systole (panel 1), thereafter enter into
the LV in ventricular diastole (panel 2) and some of the contrast echoes is detected in the RV in
the next ventricular systole (panel 3).

VSD =ventricular septal defect; LA=Ileft atrium; LV=left ventricle; RV =right ventricle.
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Table 2. Relationship between difference of
the catheter and quality of the echo

FHEIIREEAIS 22 > D= > b 5 2 bz 2 — [k

Table 4. Relationship between size of the
catheter and quality of the echo

H +H + =
Cournand 8 5 10 3 26
Balloon 2 1 10 0 13
Total 10 6 20 3 39

H: fully occupled \\1th the contrast; +: easily
recognized; + : seen only a little; — : no appearance.

Table 3. Effect of difference in contrast ma-
terial on quality of the echo

W+ o+ =
8 F 0 0 1 0 1
7F 5 3 13 3 24
6 F 5 2 6 0 13
5F 0 d 0 0 1

Table 5. Detection rate of left to right shunt
by pulmonary arterial wedge (PA-W)
contrast echocardiography

VSD 3116 ( 19%)
#ooH o+ - ;

S S ASD 2/ 5 (40%)

ICG 5 4 15 3 27 PAPVR 2/ 2 (1009%)

Cold saline 5 3 6 115 TAPVR 1/ 1 (100%)

Total 10 7 21 4 42 Total 8/24 ( 33%)

(mcludes 3 cases examined by both methods)
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Fig. 5. Pulmonary arterial wedge (PA-W) contrast echocardiogram from a patient with

TAPVR.

Left panel shows the angiogram of this patient. Right panel shows that contrast echo is found

only in the RA instead of LA.

TAPVR =total anomalous pulmonary venous return; RA=right atrium; LA=left arium.
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N3 LTI HBEESE57»iTi, balloon #
F—5 XY ¢ Cournand 5 —F L DI 5 Hw
KbRENEH>THY, Meltzer 55 L [FIE OFE
B%4E7-. zhix Cournand # 5 —F L DIE H A
X v +437 wedge position MBELARLT N
ThdEbEIDBNS.

ICG tWHLcERLEDHEETIE, v +T
2 bxza—olfBotlFiciz FENCEL BT,
#-> TX Y non-invasive IZIEWEHHILT- B D
BEONRIWEEbLI S

HTF—FNOKEDENCED a5 R b
a—DOHBEDLFICBIRELZDT, ->THT
—F NVIFEFNC X > THRBEOK & 2BIRTH
InweEBbhs.

EREKROBHIconwTix, VSD, ASD izo
WCORBRHBAMELS, REShAITESSRERA L2
VE30B, BRHEHEARWELL LW TEREKE
BETHHRIML LTRAWSZ LIZTERW. &
hix VSD, ASD TEAEKEEHTSHIC
X, 2SR a-RELRERMTHIEY
KECHRTHZ LBRERINZDTHS. &
hizxt L TAPVR, PAPVR i3, &sgkar b5
2 bz a—BHET3FFOo LAIHRELZNY
<, RA tHBThEzhizgArobFhoay
PSR bZa—OHBETH->TH, TNET TE
BEREEHA LI LichY, REFRTHBC.
FOEWKRT, AEIHERPELICED TEEIKR
fay, BEDBWO OO TLCFIF74—D
#%, LELEREBOEM LR TAPVR o
LWHEEBHEL LTOLAERATH 5.

ERBLRPD THFHEcE R WENEZERO
straddling, double inlet, atresia, regurgitation
RECEALTH, REREFRARFETHS LED
h5 (Fig. 6).

B, RHEFERD S EA LT b IFBAROERE
Rl TS 2 bR MEDHIE b EhTE
YD X v non-invasive T, X Y IEREL 2HTE
~EEBRLTHEH, FEbI T —TAVRELW
5 invasive method H T, FiiRD X 5 IZER:

REEBRUIIFERERFTLVREELRY 5 3.

& E3

PA-wedge 2> F S5 2 bz a—nFgEiIco>WT
Wit &fTolc. 1) »F—F L OEHEIZ, KED =
YFIRbTa—aHEHSEScnizi balloon
H7—FnE Y% Cournand HF—F 1 DigH
BEIR ol 2) a S RMNYE LLT
X, ICG LBH L ERTR RELED Ao
. 3) 3 F—FAOKERELBaL TR
A-—DOHROMLEFICBEEB Do/, 4) £
B oRbERE 33% L€ - 72n3, TAPVR,
PAPVR wiznvvh b 1009% calmyic bEH T
bHolc. 5) GOHHEX 1 HILRD i oz
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