Sonicated Albumin % f\ /-8 #E K
Ky 75 —EROBREIEICE B 0F
rh EREAZE M4 AR A B /D BHIE D 54

J Cardiol 1996; 27: 5763

Sonicated Albumin for Evaluating
Midventricular Obstruction in Hyper-
trophic Cardiomyopathy

HAK MR Masatoshi SHIMIZU, MD

HH BZ Yoshiyuki YOKOTA, MD, FICC
& Eik Hiroya KAWAI, MD

FE TE Mitsuyasu TERASHIMA, MD
BA  fHt Hiroya SAKURAMOTO, MD
i ek Mitsuhiro YOKOYAMA, MD

Abstract

The flow dynamics of midventricular obstruction in hypertrophic cardiomyopathy were evaluated with
intravenous injection of sonicated albumin in 14 patients with vague velocity profiles on conventional
continuous wave Doppler echocardiography. Nine patients (64 %) demonstrated a clear envelope after the
injection. The following three patterns of continuous Doppler profiles were obtained : 1) a monophasic
flow profile with a brief and sharp increase in peak velocity in late systole, 2) a late-peaking systolic flow
and a diastolic flow during isovolumic relaxation time emerging after sonicated albumin injection
(biphasic flow profile), 3) a biphasic flow profile with systolic and diastolic flow waves having a notch
around the second heart sound. The calculated peak pressure gradients from the modified Bernoulli equa-
tion did not differ significantly with the presence of diastolic wave or the site of obstruction. Therefore,
these are independent parameters for estimating the severity of midventricular obstruction. The sonicated
albumin method was useful in delineating the flow profile, and thus evaluating the hemodynamics of
midventricular obstruction in hypertrophic cardiomyopathy.
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LEPIMAELZEF T HERELLHESICBNT, H
EIHERW Ny 77 —EEONHEF A S % o MMk
BEFHMIGL, ZDenvelope FiLFkL 2 22072 14
Blexge L7z, WHIIRSE 106, K461T, FHER
135614 M TH o7z,

JERELUHEE DB BTIE, [EAERRM L AHE R
FHDOBHDOFF & ] 126V, LEHIEAEIIME %
BN HTI—Fy 7T VBRIL. Thbb,
DRBEZEEHBRBRIZBWTAEZERHOEIMEE R
B, A= Fv 75 —FEIC & o TH/NER L FE O N
M7 ERCRSEREY A 7k 7V %
BT A2 LX) BHTL 0. PAZERRMLIE, FLHER
LRV 6 BT, ALBEH LD DLREEISHITH-
72. Sonicated albumin i 5% & FE TNV T I ¥ 10ml
BT BEREE L HY, 20kHz, 20 W T 30 R
HLTERL, SmlzEHRE Ny 77 —REORLET
THERE VIEALL, FAERLOEREF Y 77—
MFEEATORET 7O —=FHT—Fv 77 —FED
A FTCRESRL, BERY — 4 L FAZEIMK & D)
THEZ 20 DAL L7z, BEREEIRZR SSH-
160A (2.5 MHz #fii ) 2 fEH L 2.

Sonicated albumin B#ER IZHES L T\ 7= LiEHEA A
LHRMOMGERE T L, ERE Ny 77—k
? envelope X HBEICFEIE T 5 Z L S REL B o 2Bl %
BABEILBI & L, sonicated albumin E#{E R4 D FZEERE
B Ky 77— M g ek L, T ORHIEE
RO —EEEREEELFITIE, AERORS
TR LMK L ) ZEREIET S L TORME,
ZIEHERE R LBITIR, MEEOREITE & IUHE
B BALE & ) MR OREREISET 5 £ TORM
RO, Fo, PIEHMKEREROKSHREL D
Bernoulli f§§ 53, (pressure gradients=4V?) % i\ THEE
IWHEHIEEZE ROz, 7F— 7 I FHES L OEER
ZETRL, HEtFEREN tREIZX ) p<0.05 2
bo THEZEDHEE L.

& S

1. 14 510 sonicated albumin 5573 5 1% O PR IRESE
H Ky TS -k
14 ) 10 B2 B\ Tl sonicated albumin BHERTIZ

R SR — 2 2 BT 5 —IBEDKE
2L, ThUBEOEEFEAHETH 7205, D)
%, 7 B T4 sonicated albumin EE%, FEHETH - 72
HEFEALIED Ny 75 —krHEE o7, 9 b
4 BT — IR TH B 2 Loshh D (Fig. 1), &Y 3
BUZ BV TIIEFIRPIC S ORE L D LESAMmIC
mA ) Fi-zmmsmI L, ZIEEERE 2 L7 (Fig
2).

%% 14 B 4 B3 sonicated albumin EHERT (1L UHE
BHLIREHICE - 25T A BEBEREEL,
W% TR O MRS 5 1 3MET b L I3 H L TV 7228,
20 b 2BITIIEHER CIUED, IRHAOMIKRE
L, WEPHLIRESICE -2 %A L, &N
T/ v F DB IEREIIZEL L 72 (Fig. 3). Soni-
cated albumin EEIC L o TH Vv 77 — ik OBHEESL
PRONL Do 7-DRFERSHTHo72. bbb
Y M7 A bz a—HEEHRIE 14 BF 9 B (64%) TH
LM THo7e.

2. Sonicated albumin %5/ 1% D BAZEEREREE K v
TS —-EMORERES LURESMERICET S
% TORRE
Sonicated albumin BHERIZ—IEETH o727 BlOE
BT, BERICBVWTHERERE Ny 77 —KED
BEREBLUEEREISET LT TOBRIIZE DI
WAL, BERNICZIEMECH o722 FITIE, IR
BLUWRPICE -2 28T 2WMEROKSREIT &
bicKLA —F, WEHY -7 S CORBIZER
L7:%%, ¥REAY — 7  TORRRILEH L7 (Fig. 4).

3. Bernoulli f§ZXH 53K - FEIMERIESZE

B OB O 7Bl DV TH B R EE
713, sonicated albumin x5 —IEHEREEL7- 4
BITI% 46+21 mmHg, ZIEHKRFZ 2 L 725 BITid 34
+10mmHg TH ), ERHNCHEEELROT, LTLD
TIEHB TEEESKE VDI TR 2 A o 72 (Fig. 5).
F7-F L < 5 BNIFLEER L~V FIZET 39+ 18 mmHg,
4 BUTFLEER & 0 b .OREVAIOPAZET 39+ 15 mmHg &
FAZERMICBWTHOHEEZLRD LD o7 (Fig. 6).
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Fig. 1 Continuous wave Doppler recordings of midventricular obstruction before and after sonicated albumin injection

Before sonicated albumin injection, the velocity envelope was indistinct in late systole. After injection, a monophasic
flow profile with a brief and sharp increase in peak velocity in late systole was obtained.
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Fig. 2 Continuous wave Doppler recordings of midventricular obstruction before and after sonicated albumin injection

Before sonicated albumin injection, the velocity envelope was indistinct in mid and late systole. After injection, a

biphasic flow profile with a late-peaking systolic flow and a diastolic flow during isovolumic relaxation time was
obtained.
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Fig. 3 Continuous wave Doppler recordings of midventricular obstruction before and after sonicated albumin injection

Before sonicated albumin injection, the velocity profile showed early systolic flow diminished in mid systole and
resuming in late systole spilling into early diastole. After injection, a biphasic flow profile with systolic and diastolic
flow waves having a notch around the second heart sound was obtained.
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Fig. 4 Changes in peak velocity and time to peak velocity before and after the injection of sonicated albumin

Nine of 14 patients demonstrated a clear envelope after sonicated albumin injection. Peak velocity and time to peak
velocity of systolic flow waves increased in all nine patients. Four patients showed a monophasic flow profile with a
brief and sharp increase in peak velocity in late systole. Five patients showed a biphasic flow profile with systolic and
diastolic flow waves. A diastolic flow wave during isovolumic relaxation time emerged in three patients. In two
patients with a diastolic flow wave before sonicated albumin injection, the diastolic peak velocity increased but the
time to peak velocity decreased after injection.
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Fig. 5 Comparison of systolic pressure gradients between monopha-
sic flow and biphasic flow

There was no significant difference in systolic pressure gradi-
ents between monophasic flow and biphasic flow.
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Fig. 6 Comparison of systolic pressure gradients between obstruction
at papillary muscle and at apex

There was no significant difference in systolic pressure gradi-
ents between obstructions at the papillary muscle and at the
apex.
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