Clinical Study of Quantification of Valvular
Regurgitation by Color Doppler
Echocardiography (CDE)
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B, {€IEFHF (mitral valve regurgitation, MR) 228, ABIIR## 5T (aortic valve regurgitation,
AR) 15f % &, Lxa—rLT#J—Fv» 7% —x3— (color doppler echocardiography,
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©Q), BIXUHFHEY = v bOEMICERET 2 HAE (W) 2Rz, #mELEEEL E 2, EFNOKE%E
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%187, 27 TR THREAUREE» V2 —4 OHERN 2 A TROLEEIERES, 027 —
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CDE L ko difig s, 320 I ~MEZTCOSEEIVTGL, 2, 30 SR AEELT:.
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Abbreviations: AR, aortic valve regurgitation; AVR, aortic valve replacement; CDE,
color doppler echocardiography ; CO, cardiac output; EDP, end-diastolic pressure; MR,
mitral valve regurgitation; MVP, mitral valve plasty ; MVR, mitral valve replacement;
TAP, tricuspid anuloplasty ; TR, tricuspid valve regurgitation
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1) Straight Type

Circle

Ve=mx(W/28Xh1x2/3+mx(W/27Xh2x2/3
=2,/37wxX(W, 22X (ht +h2)

=2/3n1tX W24

_2/3“8)(\,1 x H H=hi+h2
=2/3 x S=m/4xWXxH

H : Regurgitant Distance

2) Curve Type
S : Longitudinal Sectional Area

.‘ \ Circle‘:.'-._‘

Y h2e

Fig. 1la. Theoretical bases of calculation of regurgitant volume. It was supposed
that regurgitant volume was elliptical revolved mass with circle section.
Following calculating process in figure, regurgitant volume can be calculated
by the formula; V=2/3XSXW, at either straight or curve type of regurgitant
jet. Abbreviations: H, Regurgitant distance; S, longitudinal sectional area;
W, maximal width and diameter of circle.
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Fig. 2a. Comparison between CDE (Echo) and Fig. 2b. Comparison between CDE (Echo) and
angiographic (Angio) granding of aortic angiographic (Angio) grading of mitral regur-

regurgitation. gitation.




CDE iz & 5 HHHROERA 363

n=37
r=0.83
Y P < 0.01
Y =0.83X — 0.14
>
£
[=3
c 3t
o
.2
o]
C
<
> 2F
O
[
e
e
& 1}
g
<
1 1 L
0 1 2 3

AR Grade by CDE

Fig. 3a. Correlation between CDE and angiogr-
aphic grading of aortic regurgitation. There
was a significant correlation (p<0.01).
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Fig. 4. Comparison of right ventricular press-
ure calculatd by CDE (Cal RV) and measured
by catheterization (Cathe RV). There was no
significant difference. Abbreviations: pRV,
right venticuler pressure.
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Fig. 3b. Correlation between CDE and angiogr-

aphic grading of mitral regurgitation. There
was a significant correlation (p<0.01).

r(p<0,05)’]

~ 10 |

E

)

E

=

>° r(p<0.01)-}
=

3

5 5|

=)

o

Q

jasy

0 I il I
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Fig.5. Distribution of regurgitant volume based
on CDE grading of tricuspid regurgitation.
There was a significant difference (p<0.01)
between G-1 and G-2, p<0.05 between G-2,3.
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T #%+2%&, CalRV & Cath RV HICEEEE%® WHELE BBy MSRROASNAEEED L

e hodz (p<0.01) (B4). /3 ETEE:GY, NE (1/30562/3%T:G2),
MErpYmRcsds L2 -840, CDE R Mg (2/38F: G3) @ 3FEcHEL.

HEOEEENER SR LYWLz, £1wxET L, TR TRERE G1 28154
. #% % & 0.8340.65ml, G-2 2324 T 3.66+2.25ml, G-3 236
MEELTRBEE,S [ ~IEE AL, T 10.45+6.58ml TH-7z. G1 & G2 iz p<

CDE 4R cHestER Iz TR AYHRE R, 0.010, G-2 & G-3Ficid p<0.050FEESRD 5

Tablel. Regurgitant Grade and Regurgitant Volume

G—-1 G-—-2 G—3
AR 4.38+3.06 31.85+30.80 (mlD
(Total : 15) ) ) (6) (Case)
MR 2.07+2.05 7.53%5.06 31.40+31.20 (mD
(22) @) aom (8) (Case)
TR 0.83£0.65 3.66+2.25 10.45+ 6.48 (mD
(45) 15 (25) (8) (Case)

G—1, G—2, G—3 were classificated by regurgitant grading of CDE.
Abbreviations: AR, aortic regurgitation; MR, mitral regurgitation ;
TR, tricuspid regurgitation.
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Fig.6. Distribution of regurgitant volume based Fig.7. Distribution of regurgitant volume based
on CDE grading of mitral regurgitation. MR on CDE grading of aortic regurgitation. AR
had a significant difference (p<0.05) between had a slightly difference (p<0.10) between G-2

G-1 and G-2. and G-3.
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31.20ml TH Y, G1 & G2 HTHEEZE (p<0.05) 28
Ipsnlz (M6) AR TiE, G-1 EED 3, G-22%9
FlT 4.38+3.06ml, G-3 256 T 31.85+£30.80ml T
B0, COMIEEE p<0.10) 8B enL (B
7).

AR RS 5 FMHRE B - 2 EFEROMTE
i, AR » 8 T 26.18+£28.07ml, MR 23 6 ff| T
33.58+31.54ml, TR 235§ C9.02x1.1Iml ThH-o 72
(#2). FHAEE, AR 26 Kk HF B # i
(aortic valve replacement, AVR), MR |2 {giE & #
7 (mitral valve replacement, MVR) 3 %, {giE# %
B (mitral valve plasty, MVP) 34, TR 2 £#f=
A FrERTS T (tricuspid anuloplasty, TAP) 2 #E1TL

= i g
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Fig. 1b. Tricuspid regurgitation through apical
four chamber view by CDE. In this view,
maximal longitudinal sectional area (S) is
measured by computerized planimetry. Abb-
reviations: LA, left atrium; LV, left ventric-
le; RA, right atrium ; RV, right ventricle.

Fig. 1c. In the same view and figure as Fig.lb,
maximal width (W) at right angle to the long
axis of regurgitant jet is measured. Abbrevi-
ations: TR jet, tricuspid regurgitant jet.

Fig. 8a. Aortic regurgitation by apical view of
CDE. As red or mosaic of red and yellow
signal, AR jet was recorded and AR jet and
mitral inflow jet can be differantiated in the
left ventricle. Abbreviations: Ao, aorta; AR
jet, aortic regurgitant jet; LV, left ventricle;
MI, mitral inflow.

Fig.8b. Mitral regurgitation by parasternal long
axis view of CDE. As blue or mosaic of blue
and yellow signal, MR jet is recorded spreadi-
ng from the mitral orifice into the left atrial
cavity. Abbreviations: LA, left atrium; MR
jet, mitral regurgitant jet ; Others as previous
figures.

B S B

Fig. 8¢c. Tricuspid regurgitation through apical
four chamber view. TR jet is shown as blue
systolic jet. In this case, TR jet is directed
along the intraatrial septum due to enlarged
left atrium. Abbreviations: TR jet, tricuspid
regurgitant jet ; Others as previous figures.
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HMFE EB, PEELTIHEL, BEIEY
FufibnTai. RENZEERMLER Sellers
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—HEBE{s W E Lz FE i, Kopelman and
Lee 21051 H D THE L L HE? ®, 1955F 0
Korner-Shillingford #¥% ¥ D @GHEFRE, £ LEE
2 FEEFRVLZ LDV R F— T VEBERRE Y
o—7%Bn b0 Yab 5. Sandler 571, =
FrEOLMEES  aRFREE2HELFEDLE T MR,
AR OHHEEOEER®HRA, AR TH53.5ml, MR
T 67.4ml L$ELI. LHLaNs, Thsikwvd
NHEBENTHIY, DEVERESEMTHLDLO
REE 0TIz, EI3M, Lra—0HE, &<
KRy FS5—hra—0FECLID, ZhERVTL
A EEOEEETMS, BxRAONE LIS
2. BLEEAT— Ry I —za—SEESR
<, BER L DIEEHEY, »OXOBTEEELTE
Jo. YEESuk b HREE L o0 W O MR HARREE 1 E SR80~
08YTH o -, BILRREBMEEOMLEZLY,
Ry 75 —B0OBRHBEEREEBZ VLI
3, BEETRAEEROA RS TEZER B
Ty, REFHEAT—TNVEBCLET—F 777
FORES O LY. ESRFLEFARELT,
EEOEEmLCEY, BE~FEHOREE LY
T, HLROSRAPHBRAT 6 ~ 7 HZ, BEF

Table 2. Operation and Regurgitant Vol-
ume

Case Operation Case Reg. Volume (ml)

AR AVR 8 26.18+28.07
MR MVR 3 32.00%18.17
MVP 3 35.17-:46.36
Total 6 33.58+31.54

TR TAP 5 9.02+1.11

There is no significant predominance
between MVR and MVP, and between
operating group and non-operating group.

Abbreviations: AVR, aortic valve replace-
ment; MVP, mitral valve plasty; MVR,
mitral valve replacement; TAP, tricuspid
anuloplasty ; Others as in previous table.
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AEEEEEML TRREND Y.

LI Tz AR, MR, TR TO¥## % CDE ¥:DOFR
iR B9 AR TR, WEEREE 2 ORERE
WIS T, MMy 7 F S KEIRF O 5 EEN
AT TR T4 LATRHBENS. Z0#
Wy FFNMREFA 287 =L TH S (F 8a).
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SEOTE, BREEEMOKE % - /- EEE
MEOEEE LB Lz, MiAOEREHE
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WThH3. AYURBMITHERICIE, BFRAOEHRK
CERET L L MEEE, BLUHRSEREIC
o THESNEM, Zhs SERIITNTEEBNI
ZELHRBEBEC—COEE2 L 53D TR 0™,

DII—CBLTLHEFRADER RO S Z L3S
RELY., FRAOERESY 7L 4 aicgfby 572
b, WREBO L WHITRAOERES /S <EHALL
BEENTRT .

WREEOHBEMEE R0, WHY 2y b &
FIYAFa—Y—LORTABENAE WIELREN
EUCBETHZ. 7, DEMBLAEET SRR
R — o2 o9, ThE2BERLT5HH
BOFHAECRMEL %S,

FHEOHFBOFMET 212 H 7> T, CDE i#*
DOEEER2HEBCRE T2 L £ mEEE, KW
Sellers ST ILBERFTOER L L. b b,
CDE B: TR HHELZOREEBEDL > T I ~
izsHEL, Sellers 5D 1, 11, M+IVE KT 3 =
ETHEN BB EERREE. aok, EKFET
RoiifigEs CDE 20 E v T 3# (G,
2,3) LY. TR CREMEHET LEBLZ 23
Bz, MR Tl G1 & G2 oElkEEE»Bo>h
72. AR Tl G2 L G3DHlcbh IR BEEEN
‘/Bontz. ALROYHRD TR &, ELROHHFED
MR, AR T ICE v xa sl BEROELR
CHLTEEROELR TR EREENE 2D, &
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BED S ~MELFRED AR, MR TREEE & #
HREBZLT L —BLEVLERDNS. Thbb, 2
D ZLMHE (cardiac output, CO) BRAHA
L, BHELFTRCEI T2 220605, Hla
i, AR Q& ZRELBIFEORMBO 2o Liat &
BRAL, ABFCELEDI Y TFI54 TV ADKRT &
& HIZILEREE (end-diastolic pressure, EDP) 73

Table 3. Regurgitant volume and cardiac function.

Case Diag. R.G. R.V. (ml]) LV (sys/dias) Ao (sys/dias) Co/Cl
1 AR 3 11.8 125/ 5 106/63 2.73/1.%4
2 AR 3 13.2 114/ 8 120/48 3.48/2.12
3 AR 3 9.8 132/12 136/52 3.28/2.84
4 AR?Y 3 93.4 149/ 2 147/40 6.30/3.62
5 MR 2 3.8 123/ 6 112/73 3.96/2.14
6 MR 2 20.0 91/ 5 117/71 4.30/2.68
7 MR 3 23.1 112/12 108/66 3.42/2.38
8 MR? 3 88.7 98/14 98/72 2.12/1.78

b, AR with valve prolapse. ?, mitral prolapse
Abbreviations: R.G., regurgitant grade, R.V., regurgitant volume, LV (sys/dias), left
ventricular pressure (systolic/diastolic). Ao. aortic pressure, CO/Cl, cardiac output/

cardiac index.



368 VAN

10~20mmHg * 54 2. AR I KEIIRO IR E
EELED EDP OFEREIC I VHERTE2DTHE 0
O, COLEUFERLBITEEE L NS, LB
OE»5IE, KLEOIGEHEN RIF T, EDP 28
0mmHg &% 5 &3 2HECHERIFRELSL . K
WERTERIOHFCELTEISREEMRA B2
25, FIITOBEREZMBETLL AR & MR 0—#}
ZRLU7T. AR Tz CO 28& <, HRHIEMBEVWIZY
WREEZFRIC THHRELSVEANR SN 3. MR
TREFIFEHELE <, v RIFRHITH
WMENEZWEELSN B2, MR O ESET &,
CO b L BB I 2 T2y, LBFEM%E
Ebed AR, MR TIRAMHTILLEE L RIF L 2
B, FREOH L ERELHFELLDIPTVL
Bbhs.

—%, FRHRE Lo LEFRORFEIL, TR TH
£79.02ml, MR T 33.58ml, AR T 26.18ml &% -
7o, EFMBLHAENLEEEZI B s
s, SHROFEMBECOSEL Z3EIB LI LS
bbhd., —RICFMHREZ 52D1F AR, MR T
Sellers FEONMEULTHE. Thbb4SED
CDE B0 X8O ME (G3) £kbh, zhs x5
TR T¥# 10.45ml, MR T 31.40ml, AR T 31.85
ml ThHY, ThFNLS—HKLL. TR TH¥HRE
10ml BAE® MR, AR i35 X # 50ml LA E® % FHixt
Ry bsaoh, TR TS LIZE—-HKLL
E»E ST, MR, AR THHEIGEVWERE >
LEbLNE.

SEOPELD, FMBELOFEFE & LT TR:
10ml, MR: 30ml, AR: 30ml O REF T & 5B
birs.

BEXy, 4Eo CDE &2 HuwiHAuREOHS
EELERE, UREARBOEEEFMENTH 2
Ehh Tk, FHRBEEOSZELLI2FHERELES
n, TS himEHETHL LEZoNS. CDE #8
kL A~V THBEICETURESMEERTHL L 5E
23L, SERFABAMEOERERTHL2 LEbR
5.

i Ef
DREFIEE, BHeRETSETCORYRE % € 2k
TEENT, #»5—Fy PS5 —xa—%2RAVHEE
BIEDEERIMELT o7, &I: TR 45 #, MR
22 fl, AR 15 BITHBERMEL LTUTORES
Eo/:. CDE BECTREAR¥EH S =2y t DB o377
O—F T INORKATHEER ), 8 L UUR

/N

v PORBICERT 2HRAE W) 2Kkoiz. #if
BErEERLEZ, EHOWER b - - HEEEMAE L
RET S &, BHEE V) X, V=2/3XSXWZTKD
B3, FRFCHREZEE % Sellers M L BT 2 2
e, ¥REE»ORDILAZIEHERZ O T—F
NVRBEDZh L tBiRES T2 2 & T, CDE BOEH
HEB.

1. #E%:, OB, 2L 0ERAMREZEH»
S5 I~MEE TCHEL, 32 CIhiE I THER
2% G1,2,3 O3BHELLE.

2. TR TREBEICTNTEEEZESR DS,

3. MR Tiz G-1 ¥ G2 oMcEBENR DA
feh, G2 & G3 OMid@Bdabh o7z,

4. AR T G1lid#i<, G2 £ GInHEE:E
MRHoNT:.

5. FMiNRLao b BRERBOYRET TR ¥
#79.02ml, MR %% 33.58ml, AR #% 26.18ml T#H -
oo Zheid G3 OHHE, §2bb TR: 10.45
ml, MR : 31.40m], AR : 31.85ml & X< —F L7z,

6. Ubxy, FHECOBHALYHMEEL LT,
TR: 10ml, MR : 30ml, AR: 30ml 23, BE¥I»>HH
EEbhs.

Vo

Eil &

BERbBIZHID, REEEE - HEME2B 2 LR
S SHRICEBRERL 2. 2aEREB IV LR
fo, TRFFEEEZIIUD LT 2 ERKEEEDHBRET
RRBEEO N0, 5, ERAFE 1 HBO#EEE
Foldk D BEELET.

X 78

1) Sellers, R. D., Levy, M. J,
Amplatz, K. & Lillehei, W.:
cardioangiography in acquiured cardiac disease.
Am. J. Cardiol, 14, 437-474 (1964).

2) Kopelman, H. & Lee, D. J.: The intrathor-
acic blood volume in mitral stenosis and left
ventricular falure. Clin. Sci., 10, 283-292 (1951).
3) Korner, P. I. & Shillingford, J. P.: Quant-
itative estimation of valvular incompetence by dye
dilution curves. Clin. Sci., 14, 553-573 (1955).

4) /B %, BEEEM, BR & NaME ¥
—B, MHEEEZ, EH B, BLHN, FARR, B
# W, BIFEEE: 71V b7k B ERRURO
EE. O, 14, 301-307 (1982).

5) wIIEKE, WEESR, KBRE, —WEX, JE

Left retrograde




CDE ¥z &k 2 UMD ER 369

B/, BE B, TTRER, WRHEE: HHEREA
W FHEEY — MLy Y F BRI & B REIRAN
mOERWEE. J. Cardiog., 15, 1129-1136 (1985).

6) WHE &, B#EZ, FERX, 5K &, #5
#ER, NBEEEE, RESL: AT — T VERIBRIEE
o—7WZ X Bk ERMIDORESA. J. Cardiog,

13, 597-604 (1983).

7) Sandler, H., Dodge, H., Hay, R., Rackley,
C. & Wash, S.: Quantification of insufficiency in
man by angiocardiography. Am. Heart J. 65,
501-513 (1963).

8) Ward, J. M., Baker, D. W., Rubenstein, S.
A. & Johnson, S. L.: Detection of aortic insuffi-
ciency by pulse doppler echocardiography. J. Clin.
Ultrasound, 5, 5-10 (1977).

9) Quinones, M. A., Young, J. B., Waffoner,
A. D., Ostojic, M. C., Rebeiro, L. G. T. &
Miller, R. R.: Assessment of pulsed doppler
echocardiography in detection and quantification
of aortic and mitral regurgitation. Br. Heart J.,

44, 612-620 (1980).

10) Helmcke, F., Nanda, N. C., Hsiung, M. C.,
Soto, B., Adey, C. K., Goyal, R. G. & Gatewood,
R. P.: Color doppler assessment of mitral regur-
gitation with orthogonal planes. Circulation, 75,
175183 (1987).

1) B EF, DIGRE, NFREE, FSHA, &
B, RRER, HEMD, BEBT, PHESF,

HERE, WIS O 7T —FLREICRE S KE
A% DA BF. Jpn. J. Med. Urtrasonics, 15,
117-121 (1988).

12) Takao, S., Miyatake, K., Izumi, S .,
Kinoshita, N., Sakakibara, H. & Nimura, Y.:
Physiological pulmonary regurgitation detected by
the doppler technique and its defferatial diagnos-
is. J. Am. Coll. Cardiol., 5, 499 (1985).

13) =@ &, F#H—, RLE®R, FiRES, AK
EEE, AIEXK, RETEANL, HER—, h8%
E BEW—, @ ¥ 3% B: EEE¥Ers
B2 EREAYUROBE : MEW N 7IIz L e

RBEBERCE, 49, 171 (1986).

14) shigpEsL EBEH R 7 IHIC L 3 OBERSE .
LROEGREZE (MREIAR), 81K, 239-2758, AL
BAadt, =R, 1988,

15) Switzer, D. F. & Nanda, N. C.: Color
doppler evaliation of valvular regurgitation.

Echocardiography, 2, 533-543 (1985).

16) Miyatake, K., Izumi, S., Okamoto, M.,
Kinoshita, N., Asonuma, H., Nakagawa, H.,
Yamamoto, K., Takamiya, M., Sakakibara, H.
& Nimura, Y.:
sevirity of mitral regurgitation by real time

Semiquantitative grading of

two-dimensional doppler flow imaging technique.
J. Am. Coll. Cardiol., 7, 82-88 (1986).

17) Switzer, D. F. & Nanda, N. C.: Doppler
color flow mapping. Ultrasound in Med. & Biol.,
11, 403-416 (1985).

18) Ciobano, M., Abbasi, A. S., Allen, M.,
Hermer, A. & Spellberg, R.: Pulsed doppler
echocardiography in the diagnosis and estimation
of severity of aortic insufficiency. Am. J. Cardi-
ol., 49, 339-343 (1982).

19) Richards, K. L., Cannon, 8. R., Crawford,
M. H. & Sorensen, S. G.: Noninvasive diagnosis
of aortic and mitral valve disease with pulse-dop-
pler spectral analysis. Am. J. Cardiol, 51, 1122-11-
27 (1983).

20) Kitabatake, A., Masuyama, T., Asano, M.,
Tanouchi, J., Morita, T., Ito, H., Hori, M.,
Inoue, M., Abe, H., Chihara, K. & Sakurai, Y.:
Color Visualization of two-dimensional distribution
of intracardiac flow abnormalities by multigate
doppler technique. In M. P. Spencer (eds), Cardiac
Doppler Diabnosis, 1st ed. p309-318, Martinus
Nijhoff, Boston, 1983.

21) Bommer, W. J., Mapes, R. & Miller, L.:
Quantitation of aoritc regurgitation with two-dim-
ensional doppler echocardiography. Am. J. Cardi-
ol., 47, 412-413 (1981).

22) Hatteland, K., Semb, B. K. H.: Assessment
of aortic regurgitation by means of pulsed doppler
urtrasound. Urtrasound in Med. Biol, 8, 1-5
(1982).

23) Diebold, B., Peronneau, P., Blanchard, D.,
Colonna, G., Guermonprez, J. L., Forman, J.,
Sellier, P. & Maurice, P.: Non-invasive quantif-
ication of aortic regurgitation by doppler echocar-
diography. Br. Heart J., 49, 167-173 (1983).

24) Igjakayama, N., Yoshimura, S., Hara, M.,
Teruy;\, H., Nakatsuka, T. & Furuhata, H.:
Non-invasive quantitative evaluation of aortic

regurgitation using an ultrasonic pulsed doppler



370 AN

flowmeter. Jpn. Circ. J., 47, 641-648 (1983).

25) Teague, S. M., Sublett, K. L., Anderson, J.,
Olsen, E. G. & Thadani, U.: Doppler half-time
index correlates with the severity of aortic
regurgitation. Circulation, 70, 1I-394 (1984).

26) Veyrat, C., Ameur, A., Bas, S, Lessana,
A., Abitbol, G. & Kalmanson, D.: Pulsed doppler
echocardiographic indices for assessing mitral
regurgitation. Br. Heart J., 51, 130-138 (1984).

27) Abbasi, A. S., Allen, M. W, DeCristofaro,
D. & Ungar, L. : Detection and estimation of the
degree of mitral regurgitation by range-gated
pulsed doppler echocardiography. Circulation, 61,
143-147 (1980).

28) Mohr-Kahaly, S., Erbel, R., Zenker, G.,
Drexler, M., Wittlich, N., Schaudig, M.,
Bohlander, M., Esser, M. & Meyer, J.: Semiqua-
ntitative grading of mitral regurgitation by
color-coded doppler echocardiography. Int. J.
Cardiol., 23, 223-230 (1989).

29) Miyatake, K., Okamoto, M., Kinoshita, N,

P N

Ohta, M., Kozuka, T., Sakakibara, H. & Nimura,
Y.: Evaluation of tricuspid regurgitation by
pulsed doppler and two-dimensional echocardiog-
raphy. Circulation, 66, 777-784 (1982).

30) RAEE, NRE—, KEBRA, HERE, £8
i, EMEE, MEEHK, PRX: ZRAEROE
BHIE L ARHAEEOEIR. BRSAREE, 36, 1544
(1988).

31) Yoran, C., Yellin, E. L., Becker, R. M,
Gabbay, S., Frater, R. W. M. & Sonnenblick, E,
H.: Dynamic aspects of acute mitral regurgitati-
on: Effects of ventricular volume, pressure and
contractility on the effective regurgitant orifice
area. Circulation, 60, 170-176 (1979).

32) ERBLER, ZEAM, KERX, MH &, T
%, REEH, THiE—, BR—F, 8% & BF
BE, Afs=, TEE—, RRBX: GEHHRO
RS —WBLII - L BFMME/SVA N T T -
k2 BRI ONMERE. BBEMRERE,
50, 489 (1987).

Clinical Study of Quantification of Valvular Regurgitation by Color Doppler

Echocardiography (CDE)

Shingo Yagi, Department of Surgery (I), School of

Medicine, Kanazawa University, Kanazawa 920—1J. Juzen Med. Soc., 99, 360—371 (1990)

Key words color doppler echocardiography, valvular regurgitation, quantification,
geometric method

Abstract

The purpose of this study was to estimate the severity of cardiac valvular diseases,
especially valvular regurgitations, and to determine the indications for operation by means
of quantifying regurgitant volume. Forty-five tricuspid valve regurgitations (TRs), 22
mitral valve regurgitations (MRs), and 15 aortic valve regurgitations (ARs) were examined
by color doppler echocardiography (CDE). At the site of the maximal regurgitant jet
shown by CDE, the maximal longitudinal sectional area (S) of the jet and the maximal
width (W) at a right angle to the long axis of jet were measured. It was assumed that the
regurgitant volume was a mass, elliptical revolved mass with circle, and so the regurgitant
volume (V) could be calculated by the formula as V=2/3XSXW. MR and AR were
classified into gradesI, I, and II by assessing the regurgitant distance by CDE and were
compared with gradesl, I, and M +N of Sellers’ classification, with significant
correlations found between CDE and Sellers’ method. The right ventricular systolic
pressure, calculated by peak velocity with a modified Bernoulli equation, in TR, was
compared with that obtained by cardiac catheterization, and showed a significant
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correlation. Accordingly, the accuracy of this method and technique were confirmed.
Regurgitant volume was classified by CDE grading as G-1, 2 and 3. TR showed a
significant difference between G-1 and G-2 (p<0.01), and between G-2 and G-3
(p<0.05). MR showed a significant difference between G-1 and G-2 (p<0.05). AR
showed a significant difference between G-2 and G-3 (p<0.10). Regurgitant volumes in
the surgical patients were 9.02ml, 33.58ml and 26.18ml in TR, MR and AR, respectively,
and in all cases were well-correlated with the regurgitant volume of G-3, TR: 19.45ml,
MR : 31.40ml, and AR : 31.85ml. In this study, there was no significant difference between
the surgical and non-surgical groups. Regurgitant volumes of 10ml in TR, 30m! in MR,
30ml in AR were considerd to be convenient and useful values in determining operative
indications.



