J Cardiol 1998; 31: 99-107

B&IRAZ ORI PS5 AT O—  Intrapulmonary Arterial Injection
REDEERKBRAMNE: 77 xRy of Albunex for Left Heart Con-
7 ZPBIARGEA IC & BHRET trast Echocardiography

mH =B’ On FUKUI, MD

o OEFE Young-Jaec LIM, MD

ha KE Daisaku NAKATANI, MD
JNEF Bk Shigeo KAWANO, MD

BE FIx* Kazuhisa KODAMA, MD, FICC*!
B Ee Tohru MASUYAMA, MD*?
w8 EEr Hiroshi ASANUMA, MD*?

g IE —*? Masatsugu HORI, MD, FJCC*?
=g EF Masayoshi MISHIMA, MD

Abstract

Contrast enhancement of the left heart cavity and myocardium were assessed after venous
injection of the ultrasound contrast agent Albunex®. Myocardial perfusion was also assessed using
a drug stress and image analyzing system.

The study population consisted of 46 patients with normal cardiac function and without coronary
artery disease, and 38 patients with effort angina. Contrast echocardiography was performed by
imaging the parasternal or apical long-axis view during pulmonary arterial injection of Albunex
through a Swan-Ganz catheter. Contrast enhancement in the left ventricular cavity and ascending
aorta were visually assessed. Hemodynamic, arterial blood gas and electrocardiography changes
were recorded before and after the injection of Albunex. Contrast echocardiography was performed
before and during intravenous infusion of dipyridamole to assess left ventricular myocardial
enhancement by both visual inspection and peak background-subtracted gray level using an image
analyzing system. Doppler flow signal change after the injection of Albunex was assessed in 26
patients using a Doppler guide wire located in the left anterior descending coronary artery.

Good contrast enhancement was obtained in all patients in the left ventricular cavity and in 17%
of patients in the ascending aorta. No significant changes were observed in hemodynamics, electro-
cardiograms and aortic gas analysis. Significant myocardial enhancement was not seen in any
patient but gray level analysis of the echo images during dipyridamole infusion showed significant
enhancement in 25% of the patients without coronary artery disease and in 34% of the patients with
effort angina. Doppler flow signal in the coronary artery was significantly augmented in all patients
after injection of Albunex and suggests that ultrasound contrast agent reaches coronary arteries in
all patients regardless of myocardial contrast enhancement.

Contrast echocardiography with pulmonary arterial injection of Albunex is safe and useful to
obtain sufficient left ventricular contrast enhancement. For myocardial perfusion assessment, further
refinement of the ultrasound contrast agent and echo equipment is necessary.

J Cardiol 1998 ; 31 (2) : 99-107

Key Words
Coronary artery disease, Echocardiography (transthoracic, contrast), Doppler ultrasound,
Myocardial perfusion

PR ERBE ERER: T 578-0955 RERAFRARMHRELR 28 ; ~AREEHRbE Lt >y —AL KR ; “KERKZEEZE
& B —AR, KR

Department of Cardiology, Kawachi General Hospital, Osaka ; *'Cardiovascular Division, Osaka Police Hospital, Osaka ;
*2The First Department of Internal Medicine, Osaka University School of Medicine, Osaka

Address for reprints : FUKUI O, MD, Division of Cardiology, Kawachi General Hospital, Yokomakura-higashi 28, Higashi-
osaka, Osaka 578-0955

Manuscript received September 3, 1997 ; revised December 2, 1997 ; accepted December 2, 1997

99



100 ®&H - # -y 3FZ»

T C &I

EEREFESH, BRERCBWIARIEREL DD
HBavbFAMLza—MEE, FELUTLER -
DIMER O MFTEIRETEMIC S L T, MERE % SR
TEENCHEELI 2w RS BEEE
LY, BRiBEHEORFTCHAVWsEZ S S—Fy 7
TR BU S LOMES(F Y 77 —AEKE
¥, aliasing, [EBRIMFTOFREE 2z £) FEE L E W
SFIENRD B, EIBT, MEEZENTEIRMEHIR
AREGICE 53> b7 R Mhx a—REOHRE T3,
ELRERIFICREL S 2EERPRPEVE SN Z
L9, BEMR % N U 72 DB TR 0 S 1 AR A R
THolziz®d, FREBRE SR r o7 2 L EHRIE
mELTEREL TV,

7z, UHREMNC BT 5 EE LS EER O T O
Bavy b 7R P I—RERERAE SN TE 99,
EEOHERETHET 2 B LTI, 27 —FALEN
LTEFKI > M7 X Ml BEIRNCEBEEAT S
FEBSHVSN, ELAT—TVEELBEE T 5RE
REELE. 2hex, RE#REZVLUELRP2SD
EABKE X 0 AELRO LN LM ORE %
WREE 5 2 L id, (DLERPEREROMIEED SO
TRIBRENT, WG EREBOFECELT5 L
W AT, BRUERECERERS L E2 503,

KR T, BEGB X USEEPUERIC BV T,
TRICHEINBEE IV IR VEITHBET LT
#v 7 X (Albunex ®) % Swan-Ganz # ¥ —F V %/
U THEIIRNICEAL, ZELREE L EZLHOLRED
FELZOEE?FHMET 3 L L bz, BRERART
TIMF2EME RIS 2T, BEBERERS X7 A28
TRBIROCT>oa Y IR MLz a—REiZk
D, OBHEREFET 5 Z L BSHEELII DO W T bR
2Nz, FEHIRA LRIV bR b —-REDBERK
B REERE L.

R EHE

1.5 =

AV hIA MR X BEERES L U EITREMROS
HCET 2MENIIE, L I —MRE L ELEEER
B CREEESEE 2RO T, »OoEBEIREFICT
American Heart Association ##E534H 75% A LOFE

TEIRAE 2 RO R VEE 30 Bl ERR L Uiz HAlIZSE%
18 B, Zot: 12 B, £E#p 46-79 3%, P 627 R TH 5.

aY b7 R MW & BEZ LB ICET 2REH
i3, BEEREDO R WEE 16 61 (54 9 Fl, ot 741,
FEl 48-13 5%, V9 62+ 105%) &, FHYEMERLLE 38 6
(BHE276), k116, FE40-79%, FH 6312
) ZX®RE L,

2, 5 &

BERIVIZAMKIELT, P72y 7 AN
A7nv=5sm) AV BEEEBCIERZHER
SSH-140A #F\>, 3.75 MHz 9B iEfit 2R L
7o, WL a—HE, EREREGRD L 30K
REIGRORHE - B2 T2, Swan-Ganz # 7 —F V(7
FLALV—X)H 5, TVT 3y 7 R 5ml %k FFREE
BEELUCEBHERSR (VoY T I Y —X®WER
I—0—4% —ALB-Gl] T | SR#E#L, 1 ml/sec D
HETHERCEAL T, ELE - EO0E - EfTKE
IROFFEDORBE ET A 7 — 7125k LT, ZLEkiza
YIFIAMRBEARL Y, EABREERORENTE
WCHKT 5 ETL L. B dipyridamole 0.14 mg/
kg/min % 4 FRAEEERNC, FROFTHIZT> 72, 26
B (& 6 B, BoLE 20 ) TRRAEBEHIRIC Ky 75—
HARTL Y —%BEL, 7L TRy 7 AEAK, Fy
77 —BEBET 2 0B ERET LT,

TNWT 2y 7 AMEIREAORSMEL TR, &
AR ER, 5o%0.0H, ME FEIRE, M
8, MBAA, RFLLEREEHRL, RFOHES
BEL/.

aY T A MRS L B AEERES & U EITREIIROS:
ROV TIE, TV 7 Ry 7 RtEIREA RO EERE
BLUETRBIROEEE 2, UTO X S AR
4 BRI R L 7z

Good : FERNLHIC RIF 2 %% %, moderate :
FER DG L EICHE 2RO 558, BERSEICIZED
%\, poor: BERDESRIGICHRE LD S, none:
BRI & S REERD W,

AV A MRS X BEZLHRFCELTIZ, 2
¥ ha— VB dipyridamole BEFIC, LEDRE A
FREOHOREE, NIROFHE & EHRETY X 7
LT & B gray level FHili & DRI A ST L 72. HER
HFHE X, OEFR, EEREOVLThLT, ML

J Cardiol 1998; 31: 99-107



BEIRAE ORI Y P T A b a—Ek 101

Table 1 Hemodynamic and aortic gas before and after injection of Albunex into the

pulmonary artery

Before injection

Just after injection S min after injection

Heart rate (/min) 7310

Systemic BP (mmHg) 139+20/70+ 10

PA pressure(mmHg) 28+10/9+4
Cardiac output(//min) 50+1.5
Sa0, (%) 97+1

7310 752E13
138+18/66+ 11 131+23/64+13
28+12/9+4 27£11/9£5
5015 49+1.2
97+2 97+1

No significances in all data.

BP=blood pressure; PA=pulmonary artery; SaO,=arterial oxygen saturation.

Fig.1 Contrast echocardiograms in a patient with normal cardiac function
Contrast enhancement in the left ventricular cavity increases at diastolic phase but markedly
decreases at systolic phase. Contrast enhancement in the ascending aorta is poor in both diastolic

and systolic phases.

Left : baseline image at end-diastole before the injection of Albunex in the parasternal long-axis

view.

Middle : contrast image at end-diastole after the injection of Albunex.
Right : contrast image at mid-systole after the injection of Albunex.
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Table 2 Contrast enhancement in the left
ventricular cavity and aorta in patients
with normal cardiac function

Left ventricle Ascending aorta

Good 87%(26) 0%(0)
Moderate 13%(4) 17%(5)
Poor 0%(0) 7%(2)
None 0%(0) 77%(23)

() : Number of patients.

FarfEF 13 34% I HE N L 7 (Fig. 2, Table 4).
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Table 3 Visual assessment of myocardial contrast

enhancement
Enhancement
(+) &)

Patients without CAD

Control 0% (0) 100% (16)

Dipyridamole 13%(2) 87%(14)
Patients with effort angina

Control 0% (0) 100% (38)

Dipyridamole 24%(9) 76% (29)

() : number of patients.
CAD =coronary artery disease.

Fig.2 Contrast echocardiograms in a patient with effort angina
This patient had a severe stenotic lesion in the proximal portion of the left anterior descending
coronary artery. Myocardial contrast enhancement is not visible after injection of Albunex at
control. However, mild myocardial contrast enhancement is visible in the left ventricular posterior
wall after injection of Albunex during dipyridamole infusion.
Left : baseline image of the parasternal long-axis view.
Middle : contrast image after injection of Albunex.
Right : contrast image after the injection of Albunex during dipyridamole infusion.
Middle inset and right inset : Doppler flow patterns in the left anterior coronary artery measured
by Doppler flow wire before and during dipyridamole infusion.
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Table 4 Gray level assessment in myocardial con-
trast enhancement

Enhancement
(+) (=)

Patients without CAD

Control 0% (0) 100% (16)

Dipyridamole 25% (4) 75% (12)
Patients with effort angina

Control 13%(5) 87%(33)

Dipyridamole 34%(13) 66% (25)

() : number of patients.
Abbreviation as in Table 3.

Albunex

Control
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Doppler flow signal augmentation by the
injection of Albunex

Doppler flow tracings made by Doppler flow wire
in the proximal portion of the left anterior
descending coronary artery in a patient without
coronary artery disease. Doppler flow signal is
significantly augmented before and during dipy-
ridamole infusion although no myocardial con-
trast enhancement is observed visually.

Left upper : baseline Doppler flow tracing.
Right upper : Doppler flow tracing after injection
of Albunex.

Left lower : baseline Doppler flow tracing during
dipyridamole infusion.

Right lower : Doppler flow tracing after injection
of Albunex during dipyridamole infusion.
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