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Summary

Commonly used contrast echocardiography is often inadequate to detect a small right-to-left
(R-L) shunt in minimum atrial septal defect (ASD).

We found that the diagnostic accuracy in ASD could be significantly improved by simply em-
ploying a Valsalva maneuver immediately followed by a Miiller maneuver to enhance the R-L shunt.
This procedure enabled contrast echo to be more clearly detected in both the left atrium and left
ventricle, compared with conventional contrast echocardiography.

The new technique was successful in diagnosing ASD in 5 patients with Qp/Qs ratio less than
2 determined by right heart cardiac catheterization.

In conclusion, the diagnosis of a small ASD is greatly improved by simply employing this new
procedure of a Valsalva-Miiller maneuver during contrast echocardiography.
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Fig. 1. Graphic presentation of the Valsalva-Miiller maneuver.
During the period between two arrows intraairway pressure is measured. Lung volume (VOL-
UME), rate of airway flow (FLOW), airway pressure (Paw) and electrocardiogram (ECG) are re-

corded simultaneously.
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Fig. 2. Schematic representation of grade 0-1V in our criteria to estimate contrast shunting

using the apical four-chamber view.
grade 0:
grade I:

no contrast shunting is found in the left heart.
a few contrast echoes are found in the LA cavity.

grade II: much contrast echoes are found in the LA cavity, but no contrast in the LV cavity.
grade III: a few contrast echoes are found in the LV cavity.

grade IV: much contrast echoes are found in the LA and LV cavities.

RV=right ventricle; RA=right atrium; LA =left atrium; LV =left ventricle.
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Fig.3. Contrast echocardiograms during Valsalva-Miiller maneuver in a patient with
ASD.

Immediately after Miller maneuver, contrast echoes enter into the left atrial cavity through the
atrial septal defect (frame 1), fill its space (frame 2) and then appear in the left ventricular cavity
(frame 3), and finally fill both left atrium and ventricle (frame 4).

«=intraairway pressure.
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Fig. 4. Contrast echocardiograms with and without Valsalva and Miiller maneuver.
No contrast shunting was found during normal quiet respiration (grade 0), but massive contrast
shunting (grade IV) is seen during Valsalva-Miiller maneuver.
«—=intraairway pressure.

Table 1. Grades of the contrast shunting during each maneuvers (quiet respiration, Valsalva
release, and Valsalva and Miiller maneuver)

No. Name Age Sex Qp/Qs Quiet resp. Valsalva release V-M maneuver

1 M.Y. 53 M 1.68 11 1I v
2 K. O. 47 M 1.50 0 I 11T
3 S.T. 45 M 5.40 I II 1%
4 K. O. 47 M 1.40 0 11 v
5 S: ¥ 52 F 1.24 II II v
6 Y. F. 62 F — I I III
7 S. M. 73 F — 11 11 11T
8 T. K. 35 F 1.97 0 0 II

9 M. H. 36 F — I I II1

Qp/Qs=pulmonary-systemic flow ratio; V-M = Valsalva-Miiller.

SHERCHL 2 b 2 FOBITAEMLI2DE 3 ERfTR{ T2y v 2 b a—K T, 9
WOHT, FOEREZWFRE grade IT PIFT BlEFICAREPER~Da Y N5 2 NOBITE

bole. ZhboFikic kL, Valsalva-Miiller AEATE, ZoORER ] fl2RkE 2] grade 111

— 577 —



%M, P&, £H, E»

ke vERE, EE&#a b5 2 CTHRICE
LTz B TEE.

% 2

ek, Lz a—Xick s ASD o2l ueL
LT, DEFROFRIGESHSCALELKR LD
BELARWTRVERINATE LY, ZhboFR
BEBRBEEICRITITVWEOT, BESEHEFED
BEZAW T 2ROFLER Y 2B ok, a2y
PR PLTa—EOHAILELY, XRAZRLE
LThOY v MLIEEAFATES L S1CR2 YD, #
ROREBHL bR, LT a—RKbBILAKRET
HBOEY T —F VRELAET, BEHEROE
WRE LR o

LHL, Zoaryisz bhza—KEHnik
B hA-EEkomt®Rix, Kerber 50, Serruys
LYART LI HEVE IR L, Mtk
DEWM/NEREB T3EFIRB T ELILE
DFEFPTE. BADOEFETH, WEROFHE (R
BHMERICR TS 2V IR LTI Ik
Y-SR BT E 201 9 FlH 6 # (BRH
R 66.7%) THY, HEROBMEL X —FL, £-
EEHRIEER T X 2 2o 72 3 Fli v b i
HH2UTOM/NIEREFTHERTHo. £
Iz, E-RE#K % <% negative contrast echo®
RAEHATERLOZIFFT T H (77.8%) TH Y,
A-EEKE Y BRHRE Wb, 282460
Ny v v b EFEATERWIEFR»EY, Lad,
o2V TFh BN ER T 2ERITH -
7z. Fhick L, Fx DW= Valsalva-Miiller
HETE, RN FE TR TE 2428
LIfIEplic A-EEKEERATE . S6ICH
—EFICBNT S, Fx DFHETIRHRIFFIC
LB S 2 R TER OB b, BRI
KR LR ot

Alexander 5% %, 1 XIZEBRMIC ASD %1
WL, zoERKEEZMET S LICXY, KR
BEA-EERVENT 22 L 2 RRTWE. F,
Levine 52 3AREE - ERE & [FK&L, Val-

salva IEfEBRREIC EAERIERZE BREE-EEE)
BREL Bz EERN, &b Kronik 5%
ay b5z bhxza—pk & fvy, Valsalva g
Briy, - —REIC MY 5610 H 5

LERNTH3B.

EELORN T, Valsalva BAZERES 3 flic &
WT KRR OEMS Rohich, ZoR
EEix grade II (2> + 7 2 b SEESEERHT
LODEZERNITITBEDLNEZNLD) ETThH-
7z. Fhick L, Valsalva-Miiller <X, 9
eflic F-EEkREo Bnr@Booh, ToR
EEi3fER] No. 8 #pr& 2 grade III (= b
FRIREERNCLBR DN LD) UETH-
7=. Valsalva-Miiller ki & 2 A-EEKKEDHE
A, Valsalva @iz 8| & &7 5 Miller p:BHsA
E#ROFE—MBICERHCEZY, TO®RMBTS
B, ZOA-EERTRAEMT 5 EFLE LT
EOLORHEEINB.

1) Valsalva & (Bals NERBE) ORIE ST
W EBIRRRE Y, MENEZBMICBEL T 5
Miller %2175 ik vABICHEM T 5 =
(E 11)_

2) Valsalva g:iz X b F#HIRERAE O 2 »il2
Z o iR %, Miller g1 Xk 3
pulmonary venous pooling M7z 4 U % &7k
% pulmonary venous return /.

1),2) oFEERMIZ Valsalva HEOMERDH T
L = B A%, Valsalva g2 5 Miiller k158649
WRBITEED ZLicky, ZOPR\EEESH
3. ThbLRMICEBNESRY Lk, AF
o transmural pressure (Ptr) 33800 L 72 {&#kiE
ot ERICHEAT 52, £F PrdiBd L
7= g IR TR D 72 9 12 7 DI ORRE 2372 {2
3. Lkd> TAREREEREICH LIBRRICE
K7y, DEBESRELAETIICES. Z0EW
CRE L LDEMERE Owic, LERE-E
HEEAPEZSZ LD EEbRS.

BB, REEBRIVRLRFLICLZS, 2&D
SRtk B e T RS ERE L BRI E TRAEAS

— 578 —



Bohi.

1) Miiller (BIRARRIIZ, => b5 2 M3 A
BIBEbh R TITY> 2 L.

2) Valsalva #5»5 Miiller gz ~B+ B0 &E
WERET e dP/dt = —150 cmHyO/sec LA
Tt sk 5 AaliciThEsz L.

1),2) o&eitobid, BEIKLE>TE
hEEEHELELET, ELT 2 —HNIEK
BEANERBREEA2RAL, [ENELBELREL
A ETOE S LI X ) fHEIC Lo bIERICT
b¥BZENTER. &6, FEIMKIEME
B TMBFOER[EMTT a—t— s & s
BBV T, BiBLT a—HOERPIES
Tholc.

BRAICAEDARMFTIREZEL, ASD 2&bh
ZREODBICES VL, REZEOIREMN -
[EtE BEOLERY v v FOBWRHEBOLY,
screening HRE L LTCExbo THERL kLS
26h 30T, SHBEBHICHANS b0 LED
iz,

ARFFEI R L THeR 2 B TR E Bo 7 FET
R BRIV HEERLET

X @k
1) Kerber RE, Kioschos JM, Lauer RM: Use of an
ultrasonic contrast method in the diagnosis of
valvular regurgitation and intracardiac shunts.
Am ] Cardiol 34: 722, 1974
2) Seward JB, Tajik AJ, Spangler JG, Ritter DG:

av R bhza—kiZk B ASD D2

Echocardiographic contrast studies. Mayo Clin
Proc 50: 163, 1975

3) Weyman AE, Wann LS, Caldwell RL, Hurwits

RA, Dillon JC, Feigenbaum H: Negative con-

trast echocardiography : A new method for detect-

ing left to right shunts. Circulation 59: 498,

1979

Serruys PW, Van Den Brand M, Hugenholtz PG,

Roelandt J: Intracardiac right-to-left shunts dem-

onstrated by two-dimensional echocardiography

after peripheral vein injection. Br Heart J 42:

429-437, 1979

5) Nakashima A, Tada T, Sada K, Anno Y, Touma
Y, Matsuzaki M, Kusukawa R: Effect of intra-
airway pressure on the left ventricular diastolic
performance : With special reference to pulsus
paradoxus studied by M-mode and cross-sectional
echocardiography. J Cardiography 9: 879-890,
1979 (in Japanese)

6) Gramiak R, Shah PM: Echocardiography of the
aortic root. Invest Radiol 3: 356, 1968

7) Gramiak R, Shah PM, Kramer DH: Ultrasound
cardiography; contrast studies in anatomy and
function. Radiology 92: 939, 1969

8) Alexander JA, Rembert JC, Sealy WC, Green-
field JC: Shunt dynamics in experimental atrial
septal defects. J Appl Physiol 44: 703, 1978

9) Levine AR, Spach MS, Boineau JP, Canent RV,
Capp MP, Jewett PH: Atrial pressure flow dyna-
mics in atrial septal defects (secundum type).
Circulation 37: 476, 1968

10) Knonik G, Slany J, Moesslacher: Contrast M-

mode echocardiography in diagnosis of atrial

septal defect in acyanotic patients. Circulation

59: 372, 1979

Opdyke DF, Van Noate HF, Brecher GA: Further

evidence that inspiration increases right atrial

inflow. Am J Physiol 162: 259, 1950

4

~

11

~

— 579 —



