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Problems in estimating
the severity of aortic
regurgitation by pulsed

Doppler echocardiogra-
phy : With special refer-
ence to its distribution
pattern
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Summary

We categorized the findings of aortic regurgitation (AR) by aortography (AOG) into the following
four types, and compared them with the corresponding findings obtained by pulsed Doppler echo-
cardiography (PDE) in 30 patients, and assessed the ability of PDE to observe the distribution of an
aortic regurgitant flow.

Type 1: A wide regurgitant jet distributed within the entire left ventricle (5 cases).

Type 2: A narrow regurgitant jet passing through the center of the left ventricular outflow tract

(9 cases).

Type 3: A regurgitant jet with the shift of its direction to the either side (10 cases).

Type 4: A regurgitant jet which is localized below the aortic valve (6 cases).

AOG findings in 40% of Type 1 cases, 78% of Type 2, 80% of Type 3 and 67% of Type 4 were
well consistent with those of PDE (an average of 70%). Therefore, we could predict the distribution
of AR by PDE, although a correlation between both methods was not complete. The reasons of the
inconsitence of these two methods were discussed.

PDE is an possible method for evaluating the severity of AR.
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Table 1. Case materials

No. of cases

Pure aortic regurgitation (AR) 11

AR associated with

aortic stenosis 2
mitral stenosis 10
mitral stenosis and regurgitation 3
mitral regurgitation 1

mitral stenosis
and tricuspid regurgitation 1
ventricular septal defect 1
patent ductus arteriosus 1
Total 30
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Fig. 1. Sampling sites of Doppler signals in the
left ventricle.

As far as possible, sampling of Doppler signals was
obtained at 9 points. In cases without enlargement of
the left ventricular outflow tract, however, sampling
from many sites was not possible.
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Fig. 2. Aortograms (AOG) and the schematic representation showing regurgitant jets.
Type I, wide regurgitant jets; Type 2, narrow regurgitant jets through the center of the left ven-
tricular outflow tract; Type 3, regurgitant jets with its eccentric direction; and Type 4, regurgitation

localized just beneath the aortic valve.
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Table 2. Correlation of aortographic (AOG)
findings with pulsed Doppler echo-
cardiographic (PDE) findings

Angiographi Typical PDE
n I'cl"y::e Ic y?i::ings No. of cases.
% o
Type 1 ,51;’ " 2/5 (%)
Type 11 giLy 7 /9 (18%)
S
T
Type 1l = 8/10(w0%)
Type IV -y 4/6 w2

Two of cases (40%) of AOG Type 1 have a typical
PDE finding. Similarly, in 78% of Type 2, 80% of
Type 3, and 67% of Type 4, these two methods
showed a good correlation.
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—#ic k5 AR BT E Ao,
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T3 E LT OEEFRAMIFEOFEIZ > Tik
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Fig. 7. Four types of aortic regurtitant pattern observed by contrast echocardiography.
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Fig. 8. Blood flow in the LV outflow during isometric contraction period.

A: AR is monitored by contrast echocardiography. During isometric contraction time, the blood
flow towards the LV outflow tract is observed as a negative jet (black arrow).

B: Pulsed Doppler echocardiogram of the same patient demonstrate that a back flow occurs during
isometric contraction time (black arrow).

-



T, ThEE5 L, AR /NS 5 B H
5. ¥7-, AR ¥R 3IRTHIENR Y EFL2oH D
THd0b, —FEEOMBE THOMKE~ v '
FEFT TR+ TRV LEZEFARKBRETH
5.

2. YUFNKRYDLDKRES, YU TIVEIC
21T
FRHLILEBETOF I ARYV L DK E &
3, BEFMITITIFLAERLLRVE, Z0OIF
BERICELY 3. LEeB->TEENTOES
KOENEY 7Y v T38RI, Z0RE
EECANBRETH 5. Focus % far THRE
+ 2% & focus YEEEIZH Tem LY, ZOMWALT
DF L ANIEIRK Smm i3 (—9dB EHx L
STBE) ThUEESTHERLL TS, o7
B AkLs. £/, “gain” OREIC L >TH v
FPVIBLELTZ. ok, LDRET e —F
X o TEERHEL#ET 3 L, KBRFET
DEEBLELS, FETEB T 2% v 7 Ligi
7mm Pl RICET 5 Z L h 5. HIRRZE (MS)
EEbF L ER Tk EERBIEO IS 2o
T, BFUTNVENLICER Y 2AEL, BLL 0¥
VAV T ETToCHLEDEEYHRICTE L
BRURL R LB FHRENSE. LT,
Wt oM X EE 7 7 e —FI2 T, o
TNVERMEPRER v FRigLRDX212L T,
e Bbhs F 75— FEERELA B EIED
“gain” FTLIEY, TRTOY U IAEATO
“gain” F—ELTINERDHS. ZOIW, ¥
VNN EBET A LI VAL BMEEL E
— L DRTAEOERIT, FEFTIREELY
LWOHIHET, BEIAhRWZ LE LK EHif
R EER G L Y, IFEFRE E—LA
DR AEE 90 i KL 750, EMERYICELRE
*HRHT2EMODICRERRBEL IR LR
WwWtExbhs.

3. EERAMBOEE

MS &ffovhr A zRbT, AR OBFEET T
MIERTAERRAKO MLFK, EFLTRARY,

SNV R e R7 5 —8I2 & 5 KEIRFEASFEA 2 DA

flhefinh & 25. MS Bflcd, BENED
Zzbh, LTFHLNBBRETHY, AR Minbh
3, SHIRZEDENVERICRZLEX BN B.
vy MS T3, HTOEKEE S RO
IRRBMEES & L TR Eh, AR #5i LI
WKELSBETWEOTERNBLEL 25, AR ¥R
ORI REINR I Fic5 & THBRL, £Z
A MR fEIE PRI & v THERT 52 @
T, ME—Fibh=za—-RHLO0FX % FBEETH
EREORJIAETHS. L L, BHTIXER
BEEERZ L VD5, ZOREEE LT, DEEE
% 100 mm/sec T3 ELIRBILAREH % IEREICIEI T
&RV L, BEROIREEMEES IR I
BZY, BHREHALTLLHARTRNWZ L, %
LT&5iz, AR HHEBLEIPIZET S ETWL
SHOREEZET S LARAERB T b 3. F
e, F77—EH0 T K/ 8msec, KK
3l msec. B THRTENB N, EEDR < R
FZOBTARHATSHS. ULEoBEHIZXY, B
MIfENTIC X - T AR i & ZESEHA MG 2 X5
+5z%iE, AR & MS &fHFliIc B W TiZ &4
FLLAESTIIR L, AR 2B+ 5 fEkRt
BHEOTHEENLETHS. bhbhoRRT
i3, I EER MS EERTOEKLEH
BRZEBZVOT, WiBLT KXY EIER
WHELBEL, TOoRBEHEAT I LVEET
b5

Fig. 8A K@k LHUINRIBEZBEAL TES
hlcavbszxbza—%T AR ofFEERT
LD THD. EEFAMTIEIEF O HSFESIC
X Y FEHER 5 A & negative jet & L THIESh
5. ZOMBEOHFEL ZDORABFICOVWTIRT
TICE» H 519, Fig. 8B 13z wifijiz PDE
TRz D EEX B, AR #f L ZRAF R
Eb0THBA, HMERMPILERY (B
) thr L, MBHALFETHEZ L5
BUIRSTH B,

PDE iz X% AR of¥ffiicix, YA Eick~7 Xk
YRMERDH B, TR EBELENORES

—173 —



TR, 8K, ek, 3h

#EHHIE, AR 0FEEEREDL, SEERELA
EFLERLTZILERLAETHAILE X D
5.

E #

BEEA AV - F7 5 —# (PDE) 2k -,
KEPRBEFR ORI E £ OBREBE T 35 E4Mm
5 HMT, 30 FloKBIRERFTREKD 4 oD
1 iz LT, PDE BrR L iRt L7z

Type 1; @KL, EERCHE AT+ 28

R

Type2; AEZFHHEEZELMNHFHY = v b.

Type 3; HHS = v boFAMICELWRY
DHBHD.

Type 4; KERFTFICOHRBD 55V

W=y b

Type 1 <ix 40% » PDE FiR L —EL,
Type 2 ¢ix 78%, Type 3 it 80%, Type 4 ©
X 67% »—EL, ¥ 0% o—FEREH/i.
L722->T PDE iz X » T, & 5BEKBIRKE
BB s8Ry =y MRILE TFHRT 2 2 LASH
LWz 5.

KEMREE Ti1x, Sellers M X % EREAEIT
RCTh, #FSzy FORMIZISETIETD
5. 2> b7 R bTa—ETHELCERDLED
ik, PDE CELFABRH & h 3 @A EE—
HT50DT, EBNEEARABRLY VT Y T
L, #fY =y PRILEBIB L ETHEEE 2R
ETHZLNEELEbhB.

XXk
1) Sellers RD, Levy MJ, Amplatz K, Lillehei CW:
Left retrograde cardioangiography in acquir-

ed cardiac disease. Technic indications and
interpretation in 700 cases. Am J Cardiol 14: 437,
1964

2) Ward JM, Baker DW, Rubenstein SA, Johnson
SL: Detection of aortic insufficiency by pulse
Doppler echocardiography. J Clin Ultrasound
5:5, 1976

3) dbE ¥E, BAWA, =WWIEY, THE— HA
M, ZEAS, #L B, ERES, HLEE )
R, PR R BFK N7 7B X 3 KEiRAR
ARSI OEMEHIE. HBERERE 41:
519, 1982

4) Nakayama N, Hara M, Teruya H, Kuno A,
Koike M, Nakatsuka T, Yoshimura S, Furuhata
H: Non-invasive quantitative evaluation of aortic
regurgitation by ultrasonic pulsed Doppler flow-
meter. ] Cardiography 11: 383, 1981 (in Japanese)

5) RAEYeE, MRS, LD & EA 8, EER
A, BREER, BREE, FE & 8FRSLVR
Ky 75 —#: & B I KBRS B R2AE DM EE
DY —TIIEKBIRIC 3 7 5 MFHEARNIC & 5 8RE
—. HBEHFERSE 39: 73, 1981

6) gk &, EL—, M4 W, BFHEEI, LAE
He, MIEPE—: BEH AL R FFFHBICL BEEK
BIRF FASARRIE O MFE 7 — o DR, BBEH#
TREGSCEE 41: 519, 1982

7) JIIEBES, /NvEdh—, (LEFILER . BN OMh L8
kB MEHFA~ Y F7 vy, BRITERML
p 19

8) &k % WhEFREE, EAKEN, BRI, B
EA: 22 b7 R b a—E—RWH - FEERE O
fili & 2 ORRES—. BEFKES 7: 337, 1980

9) Taguchi M, Ichimiya S, Yokoi K, Nanki M,
Itoh K, Matsubara T, Yanagisawa K, Hibi N,
Fukui Y, Nishimura K, Kambe T: A study on
aortic insufficiency by means of pulsed Doppler
echocardiography. J Cardiography 10: 557, 1980
(in Japanese)

10) AERI, FHE— FHAR, =AKH, BEHE
#, RRHE: ERMHKICRIT 5 SAMIERIC
FATE B OHE S5 AL B+ A RE— vz K7
F—HiC L ABE— HBERERIUE 40: 409,
1982

—174—



