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Improvement of Transthoracic Pulsed
Doppler Imaging of Pulmonary Venous
Flow by Intravenous Injection of Soni-
cated Albumin
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Enhancement of pulmonary venous Doppler flow signals by intravenous injection of sonicated albumin
was evaluated in 200 patients. Baseline pulsed Doppler signals were strong in 153 (77%) patients and
weak in 47 patients. After injection of sonicated albumin, adequate pulsed Doppler flow signals were
recorded in 44 (94%) of the 47 patients. Pulsed Doppler recordings could therefore achieve quantitative
analysis in 197 patients (98%, p<0.01). Signals were enhanced in proportion to the sonicated albumin
dose (p<0.01). No remarkable symptoms or complications were seen during and after examinations.
Intravenous sonicated albumin improves transthoracic pulsed Doppler imaging of pulmonary venous
flow. This simple and safe technique will obviate transesophageal recordings of pulmonary venous flow in
adult patients and facilitate further studies of its diagnostic and monitoring value.
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Right Upper Pulmonary Venous Orifice and
Pulsed Wave Doppler Sample Volume
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Fig. 1 Two-dimensional echocardiograms (left) and schematic illustration (right) showing pulmonary venous

orifice in the left atrium

The pulsed wave Doppler sample volume is 0.5 to 1 cm distal to the orifice of the right upper pulmo-

nary veins in the left atrium.

Table 1 Clinical presentation

Male Female Total
Ischemic heart disease 39 12 51
Myocardial disease 31 34 65
Valvular disease 25 8 33
Congenital heart disease 6
Arrhythmia 2
Others 14 23 37
Total 115 85 200
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Before After
S= 5.9cm/d DA=359 DF=

Fig. 2-A Pulsed wave Doppler echocardiogram of the right upper pulmonary vein

Note the unsuccessful recording of systolic and diastolic flows (left). After injection of sonicated

albumin, the pulsed wave Doppler signals of pulmonary vein are enhanced and adequate recordings
obtained.

S.9cm/d DA= © DF=11 DG= 6 PRF= 3.5k REF=H SMP=0.3 16.7cnm §= 5.
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Fig. 2-B Pulsed wave Doppler transthoracic recordings of the right upper pulmonary vein

Note the flow signals are gradually enhanced and the systolic, diastolic and atrial flows are adequately

visualized.
0.15 ml #25-T 44/47 Bl (94%) |Z58% 51, sonicated DL EIL 99% (197/200 #l) & BIF T 1) (Table 2),
albumin D58 I\MKAF L THMBARPHER SN 0 HEHFIE B2 MR8 R05500 5 h 7z (p<0.01) (Fig.
<0.01) (Fig. 3). Z 7= acoustic shadow % 72H DIE  4). F 72 sonicated albumin $5-12 & 5 & B b 2 fEMkK
72 H > 72, Sonicated albumin DFx5-12 X V) ELERTTRE & BIXURIERZBISZE SN o7,
oltbDEEHLE, EETIRM#ERILT S 7V
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*  p<0.01
#% p<0.001
0.04 0.08 0.15 mi/Kg

Fig.3 Bar charts showing numbers of adequate recordings obtained
after injection of sonicated albumin at low (0.04 mi/kg), middle
(0.08 ml/kg), and high doses (0.15 ml/kg)

There are significant differences between the three groups, and
most significantly between the low and high doses.

Table 2 Numbers of adequate recordings of pulmonary venous Dop-
pler signals obtained before and after injection of sonicated

albumin
Before After
Male 87 (76%) 113 (98%)
Female 66 (78%) 84 (99%)
Total 153 (77%) 197 (99%)
£ =
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Fig. 4 Bar charts showing numbers of adequate recordings obtained
before and after injection of sonicated albumin in males and
females

Female Male

There are significant differences before and after the injection
in both groups.

A 2 — AP RIFICHRRTERNIEFEZONS,
—HT, HHABEHOKEDENSEET L LEDLN
%. Rossvoll 52 1% 45/50 5 (90%) THiiEkIR MLk > 7 F
VHISBRHTTRETH o 72 L FIE L T 575, b
BRZFDFAFIv Ly IV EbBREEICRVICHE
HLTWBERDNS,

N FE TORAE LT I — Xk T ORMEIR ML > 27
F VORI ERER T 81.2-100%, 4 LAi#ER
Tld 76-100% T& 59, 4[| OFEMBE [T a2 — Bk
TORHEEIL, T EHBELTHHBEDOLRWEERT

B, —F, WMERLKES 7 F LV oE@EESs i
Mo 7zHH & LTI, sonicated albumin O~ A 7 TN
TVHAEER A ICEMIME IS Y AT NE Z EDER
LB, HERIIHERKFEEICED LN,
0.15 mi/kg $5-Tid & < I 94% [ZEED LNz, —F,
A DHFZETlE, acoustic shadow % 2 L 72fER I %
Motz &RE LT98% ICtENmEL, 5EL
LTIE0.15 mikg BIEEWEEZONS., LAL
sonicated albumin DG EZW T LT, LNELD
BICTEHENTREE 2500 LN, F72, soni-
cated albumin JZ DH<A7aNTNLVDOKESHE—
T, FEHOEVWIY ISR ATy ARFHTH
L VHREENMLETEILELEZOLNS.

FrT) TR 22— AONE D MEIRILTE S 7 )
VOB OBBICEES T 5 EEZ N EBAOHM
BRI S 7 F NI T 2 7R 2 — A ERE
L, ZEIFATSREFTDH, MEIROB ORI >
T TR a—LERET S L TRIFICEHKT
LB EN, BEITREBINA., T2, AF—Fy

—ETREENOMEIRMGE S 7 F VA @I N5

Journal of Cardiology 1994; 24: 115-120



FEFINE 1L, MBROBAOFORELSTETH D,
FigiR LT > 7 F VD BIFREGEVHFELONL. —7,
Fti &R AR O B O ERASAEHBR 2 fEBI T3, RESEDAT5%
Z DL, FiER O B ER O [ % 13 Al s AR L5
VT VOBERIIEETHLEEZ LN
Sonicated albumin ¥ 5- (2 RE 3 5 & Bbh 5 EHE
BEREI NG o7, WRELsZEFEOHIZIE, O
AEYERDOBERLOEBEBETALEIA TV L
72755 T, sonicated albumin DERAZRSIZL B3>
PR PLI-HERREICHETIETH ), MR
M 7P VOBBIZERATHE LB,

£3

X

1) Kuecherer HF, Muhiudeen IA, Kusumoto FM, Lee E, Moulinier
LE, Cahalan MK, Shiller NB : Estimation of mean left atrial pres-
sure from transesophageal pulsed Doppler echocardiography of
pulmonary venous flow. Circulation 1990; 82 : 1127-1139

2) Rossvoll O, Hatle LK : Pulmonary venous flow velocities re-
corded by transthoracic Doppler ultrasound : Relation to left ven-
tricular diastolic pressures. J Am Coll Cardiol 1993; 21 : 1687—
1696

3) Meijburg HWJ, Cees AV, Westerhof PW, Kasteleyn I, van der
Tweel I, Medina EO : Normal pulmonary venous flow character-
istics as assessed by transesophageal pulsed Doppler
echocardiography. J Am Soc Echocardiogr 1992; 5 : 588-596

4) INESE, RR %, FBHE, BEKZ, ZBE%E T
TR EEIREHICBI 5 EZHABE & BEHIR Mot BN AE
EOMERR: BAE N7 .03 —HEICL 585, I
J Med Ultrason 1992; 19 : 500-506

5) R B, ISR, FEBEE: HPEZS-LLTORA

Journal of Cardiology 1994; 24: 115-120

EEMBRILE S 7 F VDG L), LEREOHEZ &S F & 2 EHRIBOAE LIS
ToTWwa, MRS 7+ VIREE LTI —MiEr Auiiud® 100% (CHRETEETH 5
2%, BEMEBELT O —RETIZZDOREZRIZT4CT4 V. Sonicated albumin DERAIXSIC & 5
IV MFRAMTO-[ER, FEOFNY 75— 7PV eHEEE bR TWS, 4@Eb
b hid 200 B % #5212, sonicated albumin DFEARPITR S X Y, FEEIRILEE S 7 )V HSHsoh
SNBEDBELERE L7, TORKR, MBRILES 7FViday PSR M a—REICk hiE
AN, BMEELT O —[RETOREERIE77-99% (218 L L7 (p<0.01). T 7-145H%558 13 soni-
cated albumin DA L Tl L L7z (p<0.01).

Sonicated albumin D EIRAZ G2 L B b5 A bz a—RiEld, MsIRILTE S 7+ % 85k
L, BWEELT I —EICBWTEZDOREEOHEIMCERL ) 2L EbN 3.

J Cardiol 1994; 24: 115-120

PR LEE S 7 N DO¥gsE 119

& B

Sonicated albumin DERAKRSIZL BT~ FF R b
I [T & B EAR MG > 7 F )V DI R & &
MyBE.L o —ETERE L 7.

Sonicated albumin DFRAZGICE BT FF X
L[, MERLEO VR - FyTF7—2 7
VRS, EREELT I - METORKBERH
Ew7. F72, BE5EEIR I sonicated albumin D&
WWERFELTEEL .

Sonicated albumin (& % 2 M5 X b a—HEEid
TEIIHATITRET, Mi#RLES 7 VOBEICER
ThHhbrLBbh7-.

Y

B — ko F AL BRES. T Cardiol 1991; 21 (Suppl
XXVI) : 103-108

6) HM #, NI B, WHEE, K HRET, FEE E
XX, MHE=, BHEX, F BF: BAOBIUTEK
LN BT B [l AR MG I ORRES. T Cardiol 1991 : 21 (Suppl
XXVI): 75-88

7) Klein AL, Bailey AS, Cohen GI, Stewart WJ, Duffy CI, Pearce
GL, Salcedo EE : Importance of sampling both pulmonary veins
in grading mitral regurgitation by transesophageal echo-
cardiography. J Am Soc Echocardiogr 1993; 6: 115-123

8) Klein AL, Obarski TP, Stewart WJ, Casale PN, Pearce GL, Hus-
bands K, Cosgrove DM, Salcedo EE : Transesophageal Doppler
echocardiography of pulmonary venous flow : A new marker of
mitral regurgitation severity. J Am Coll Cardiol 1991; 18 : 518-
526

9) FREFH, WS, KLRH, MG, EFHTF, &
A B WEREFBEERICRIZTENEROZE: BAY
LTI— - F7FEEIC L B85, Jpn J Med Ultrason 1992;
19: 104-113



120 Z=-FN-FH IS

10) FAW BN BE, MHE=, K BERT, ZEE B
AREA, TR, \EEK: BIEFHRE BT 2 MERIL
TRE OV BT 2R 49 LEMENIC L 228
22T, J Cardiol 1991; 21 (Suppl. XXV): 117-128

11) fAHEEHE, BIFEARES, 8 # KHBBEL, ERBX: &
BiRE2 Y PR b - 2O -FIC X BEZEEEZHRERVMAT
BIRETER OB EERIC X 54R5) : Albunex & EBEERBIHE b

TIVT IV D3tkt. JpnJ Med Ultrason 1992; 19 : 9-16

12) SHUSETF, KERI, FHEHAS, FHEF, FPHhE—, BHiF
TBR, KFEZ, THE—, BEHE: LRIV F3AL
II—FIC L HEENMMENERT . AEREHEELEE
MM EE B3 285, JpnJ Med Ultrason 1992; 19 : 189—

199

Journal of Cardiology 1994; 24: 115-120



