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Summary

The present study clarified the clinical significance of the suction signal—regurgitant signal near
the mitral valve in the left ventricle—as obtained by two-dimensional color Doppler echocardio-
graphy in patients with mitral regurgitation. The study population consisted of 39 patients with
various heart diseases having mitral regurgitation. The presence of a mitral regurgitant signal was
determined not only in the left atrium but in the left ventricle using the long-axis view, four-cham-
ber view, and short-axis view.

1. The suction signal was observed in 17 cases; on the posteromedial commissure side in
four ; the central portion in seven ; the anterolateral commissure side in five and the mitral aneurysm
portion in one. The site of the suction signal indicated the mitral regurgitant orifice and was useful
for identifying the regurgitant orifice particulary in cases with prolapse of the commissural scallop.

2. Left ventriculography was performed in 18 cases and the severity of mitral regurgitation
was grade III/IV or IV/IV in seven of eight cases with suction signals and was grade II/IV in the
remaining one, while it was grade II/IV or I/IV in all ten cases without the signal. Sensitivity was
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then 100% and specificity was 91% in diagnosing III/IV or greater regurgitation according to the
presence of the suction signal. The left atrial jet distance, width and area in the 17 cases with
suction signals were significantly greater than those of 22 cases without the signal (3.3+1.0 vs
19+0.7cm, 1.4+0.7 vs 0.8+0.4cm, and 4.2+2.8 vs 1.3+1.3 cm?, respectively). Thus, the suction
signal in the left ventricle in mitral regurgitation provided useful information concerning not only

the identification of a regurgitant orifice, but the grade of mitral regurgitation, as well.
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MIEFBSEARL I B T 2 EEAYRK = v b
2, BEEANVZ - FyF5—ERHT—Fv 7
I — W X - T HRENIC KRB Sh, RV
TFNDRIERIENRY b, EHENBFEID
W, WREEFMEZITWESZLPHALIICEN
2255330, Lhl, HEEFAFERE2KCRT
h5— Ky 77 —ick 3EZMORE MK
WTi, BEAEERShTWRY. §H, &5
B TERERNEIERYERA 2 — Y »HF b h il
FRFICLT, EZMREMLIES 7T A OFEY
BEL, SHIZOBEKRMERLBRILL

HRELVFHE

Wigh 5 — Ky 77—k THLhIEiERY
WA A—TH, Az Fy 7 5—Eriz M
T—FH5— Ky 77—tk > TkE#o 1/3
P EOBFEICTEET 5 2 L PR S h e B RLER
B39 4 (B 24 1, btk 15 4, FI354FHR 574+
137 %) @t Lic. KBEONRIEIEREL
E4F, Vay-FHORE6H, FERELLE
iE 4 5, BEIBMEL RS 4 6], BIREE (LIRS
4 f5), LERRRKIRE 2 4, BYMEDPNIER 2 4,
o 3FTH Y, 32 HIRFERE, 7HBLEH
Thol. DIF—FMT 18 HITHfTah,
EEEREC X 5 IEFYE X Sellers 8D
I gESep], I g6, III gESfH, IV EE2HT
Hole.

ERAEERREM SSH-65A T, BEEHRRER
s 2.5 MHz, 0 24038 LEKE 4KHz,
low-cut filter 400Hz & L7z, AEBETIE, EF
oObhTa—FEicimz, 2z Ky 75—k,
HGEE Fy 75— WEIIF— Fy 77—
(V7 NEA LR Ky 77 — M), M
F—FH5—Fy7I7—ick 3MMEHRAAFTEET
bB. ZOILEENIST— Ky 77 —ETIE, B
Bhza—FkEic Ry 75—kic £S5 Mty
TFABH F—FREN, ERRTFIGES K Hh 23
FaRk BV HHLIFERIRTSH, Th
biz Ky 75 —RBEAEED 78 Thbb ik
hoEIENGEEMAOATRTENS. FiE
BRI X o T 16 B ic A S h,  RIREREK
2.5MHz, low-cut filter 400Hz, Ky 75—Vt
—LADASAE 0 BEL Lich, # 4~75cm/sec
¥ THRFEEH, 75cm/sec P LEOFEIH VKL
Bk W RAoBHREEZET S HWY =y b
3, —RHCRIREREFRRLOEYFA 74
—VEETS.

BEEERBMVLE LT, FRT2EREEERSE
3hwLE4RcESE, HEIERVNVEEEH
Wid, zhX)RLRLRBIY DT w—FTE
ERuNE - UEKE A Lie. W@ 7 —F
v 7 IT—HILE T, /A4 REELRVWEEOEK
KoFlEZET, FEO=WEICKIT2ERNME
BT A O ER SR . i, HIER
Rt 3 EZENICL BE Y 7 L (suction sig-
nal) BEET 31 E»EHRFE LK (Fig. 1). Suc-
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IS EAS N4 suction signal

Fig. 3

Fig. 1. Suction signal imaging (white arrow) in

the left ventricle by two-dimensional color Dop-

pler echocardiography in a patient with prolapse

of the posterior mitral valve leaflet (long-axis view).
LV=left ventricle; LA=Ileft atrium.

Fig. 2. Determination of jet distance, width and
area in the mitral regurgitant signal (long-axis
view).

Ao=aorta; D=distance; W=width; A=area.

Fig. 3. Suction signal (white arrow) in a patient
with prolapse of the anterolateral commissural
scallop (short-axis view).

The suction signal in the left ventricle more pre-
cisely indicates a regurgitant orifice than a regurgitant

signal in the left atrium.
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tion signal 347 < & biEgE 3 LA TE mm
DHEFICbic> THRCED bh A BN L
L7-. Suction signal B shplicBnWT,
SEERITTE 12 33 1T B suction signal DORRHERALD B
YO ORELZFM L. &5IiC suction
signal ORHOFEL, EERNERKS /' F 10k
BYOD, EREEIEIC X ZHEHMBE L o BiRE
BatLe. Z o ¥y 7 FA0BERY PR
hRHEh3 BEic W, FERS=y b0 F
EFERE, 18, mHE, %EH/ EEEHEEAEL:
(Fig. 2). £REEE 3 LAOTEH L LTRD .

& S

1. Suction signal X 39 @b 17 flicEDH 5
h, SEMTEORFEIC X Y HIEN 461, PRE
74, wIZEMSFl, EESESLHAL, FERA
BIUV “E” BMEEBMLORELEBRETS
-7z (Table 1). {AiEFETRIER, MIEHEE
(cleft), FERILK, V =V ~FHRBE TR, EF
PRy 7+ Az X »Th, suction signal & [F
Bic, BHROORELFETH o LL, H
1§ Fpf8 4 commissural scallop DEPEE & L7
3pICIR, EERERY = v b 2SEBEAL L Y5
flicrmvy, BEiIFFATROE £ #8853 X 5 icHiH
Ehzlew, EERERHY 7Aoo &3
MICEET 52 L i3R#ETH - 7223, suction sig-
nal CXoTHMHTHEFTOE BH ICREL B
(Fig. 3).

2. Suction signal T bh i 17 flicisiF
SEBWNERY 7' 0ZhEER, B ' %
mH /| EE=EEE, oo 33+1.0cm, 14+
0.7cm, 4.2+28cm?, 17.1+10.5% <, Zh I &
oot 22 ¢nfE (1.9+0.7cm, 0.8+
0.4cm, 1.3+13cm?, 7.5+47%) i LEEIC

Table 1. Location of suction signal images

Postero- Center Antero- Aneurysm
medial lateral
4 7 5 1

Jet Distance Jet Width
P<0.
cm 005 cm .P<0.005
64 34
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Suction Signal Suction Signal

Fig. 4. Jet distance and width in patients with
and without suction signal imaging.

KChol- (Figs. 4, 5). BEE#HLHAVWEZFy
75—z X B B SEE® 13, suction signal
¥&+5 1740< 11 Eo64pl, 11T g4, VI E
2fIthy, I EDRZ2EDRPoDIIHLT,
suction signal # F Lo 22 iz I ES8
i, II ge124m, IIX EE24 L, I B8, II EERSK
%% Ch oz (Table 2). F7, EEEE (18
B) i X AYFEEETEE T, suction signal % 3%
Wiz 8pcix, II 1, III ESH, IV g2
ficny, I EUEORBERV LEE QWG
ERLIEBIVREEE EDR. ZhicxL, suc-
tion signal 2w 10 <, I gESH, II
ESplT, I EUEORZ1H LB bk
- 7= (Table 3). +7 5%, suction signal iz X
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Fig. 5. Jet area and jet area/LA area (%) in pa-
tients with and without suction signal imaging.

- T I EL o figHRdiEs ZHi+ 5 sensi-
tivity % 100%, specificity & 91% T& - /-.

% &

1. Suction signal DF4FE

WE, IRERIC IS T B 2SI AR O FE 5 H
BRI LEL, WiEY 77— Fy 77 — il
ERTHEDOTRIZ 4cm/sec TH 57w, T
fHED» S DT 7 —F Tix, MERISTET 5K
ADEERNIL, FERIKEY 7 rr 28w L
B\, Zhizx L suction signal {I—BIcHF Y
BRULAREAELCTE Y, WEISEML VB LE
zbh 5. Euler oo T, MBI/
2 AL TRIES M 5. ThRbYL, FFHO

{EIE A2 suction signal

Table 2. Incidence of the suction signal and sev-
erity of mitral regurgitation by the Dop-
pler method

Suction signal Grade of mitral regurgitation
image by Doppler
1+ 2+ 3+ 4+

Positive (17) 0 6 9 2
Negative (22) 8 12 2 0

Table 3. Incidence of the suction signal and sev-
erity of mitral regurgitation by left ven-
triculography

Suction signal Grade of mitral regurgitation
image by left ventriculography
1+ 2+ 3+ 44

Positive (8) 0 1 5 2
Negative (10) 5 5 0 0

DEAL TSP L, WEISER LI DL
Zxbh3. LHL, suction signal {33¥%gk 0 o
LIECHL2TH D, WHEOWELT TEFHT
T, FFWOIKEKEVAERS X5 RMIKEEREL
TW3bnetExbh%. HEHAL?EF AR - K
v 77 —hERWIHFE T, MBS o/MiE
RETOEBRNIEY L 7ARYVTLAEBELE
B IESHcERERELE L, EMTFroEE
PBHEEO MFE <% -0 FEERELTWS
7%, 4[Elo suction signal 3z r#E—ic3
53b0LEZLNG. ¥, BEO=SLBYTHE
DAY kTR MTa—T, KEPICZRAPEEE
pra—SILERAR EFICL s IR EXbh
5. FEOKBIIRFEEC, KR OSLVWEIRE
BT, ALY A AREIREREIR CicB T 5 KE)
IRSTEEREAESE o 77 F 1107180 4, W R 4R
Mo LR ORERKETH 525 ZhdiF¥Rn
MG O b SBEN T2 ERAL TR & h B HiE DBV
Mgy 71 <h v, 4ED suction signal &
I, BRHBALSWEORTRED LELXLNS.
2. ¥REAOFHIELHE
HEFHFFERFICBNT, SR FyFT—8
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A, FEA, P, EZA

2 X 3 EEAYH 7 v © mapping IZX -
T, BRODREEZBH LES Z LBHALNCE
hTtnwsd, SEOWEY I —Fy 77 —Hick
BHETD, MIERRTRIEN, MIERFRILK,
Y 2 v < FHFREE, MIERER2Y, £ o
CERRNERRY 7 OBBEALIC X T, HHE
OORESWATHETH>. Lab Srz - F
v 7°5 —#® mapping X Y LRE, H0fEMR
BERVTETH o, —7F, HIEFRHKLD com-
missural scallop D& EZR L7 3HITIE, EFE
RS = v b BSEBIAL & D et licE - T, &
IEFEIR O ERERES L O Bk Sh ey,
ERENERY 7 Fabs o0& 3 cRET 5
L HEETH o7, LA L, commissural scal-
lop oEPiFIIZIZWT b, suction signal 25,
FROEZBOTESICHOEMICRIE LS. #
T FRHHE O O BEDBRHE RN 2 & DHEFH
BRICBED TEETH S, EROBBIETH 5.0
MEFEE TR, BEEORY, ERAMKAOR
EDHEARTRET D 5. AHETHL2RID
2, BigH 57— Fy 77— RBiEFRAFEAR 2D
EERNYRY 7 Fr, BIVERERN suction sig-
nal 2k ->T, oOWTFho FEL ) LIEREC,
WHOORESHBARRELE X DN D i, K
P DNIER 38 1 B IR S BT LT = —
BIZINEESTHED, +OWMEB X URER
Pz, W S — Ky 75 —8BBERTS
T LEIHABTHS .

3. Suction signal & ¥iGEiRE
ERKBFEFRFPIC BTS2 v b TR T a—
T, AV IR bz a—PIERHCERREAE
POARCH -T2z LBmbhTn B,
¥, MIEFREEIC X B MIBFYERFITL, S
2+ Fy7o—Hick Y, EERARORE Y S
FLOFEEN ML RATWE?. zhbirvwThd
BEOHRHE L EhTwas. SEOHETD suc-
tion signal B Lz T, Fy7I7—ic
X Wi < I B EBREHE HY, EEE
B X 5 96 & o%tH T, suction signal iz X

>T I EYEoWFz2H+ % sensitivity &
100%, specificity 1& 91% Tdhof. 2 FF R
b3 —RERELR TRERRFEY EAVRY
RO ARE[RETH Y, %, Sz Ry 7 I—k
TREENRBRRETH 57w, MIERERHIHD
BEME L BHIRK L OENPLTLOIES TR
W, ZhicxLl, BBy 5—Fy 7 7—H,icX3
suction signal DFEIZ, WL FMEL L THE
HTHELMBBHEL BN S, ¥, bk
Dz k<, commissural scallop D&MW Tix, Z&E
BERUHS = v b MEEFEIROF 2585 0
T, BEOEEREEEOLEENEIRY 7
b OYFERREE VM < i3, /NI A FTRENE AN D
5. L7doT, ZoX>2HFTit suction sig-
nal OFEIAYREBEFNMIC EETHS. %I,
suction signal ORHFEFE L, BWEWFE TR
T, 2o VIRLEAKEMNS EHAE Roh,
Rk icHREH OMBIZHiicER L E X b h
%. LaL, BHMIHESERCEFER TRESH
Blcw, JLEEFEA O suction signal ¥ H ¥ 354,
WiE OERFHLT LHHARTIERL, SEORIE
HB X VBRI LT
SR, WSO EH, YREE, &
FrEIC & o> THE S 525, suction signal 23
LD MIICE S KFET 2 2EHALLTIER
v ZhHIELTE, SHISHRFELETS
LExbh5. ¥z suction signal ¢ imaging
X, WHEZF TR, 7 e —F0KH, FIE
2z, low-cut filter Dk & &7 ¥ DIEERIOR
B, IEHCHRER S OBEMORELBRT
%. LIhoT, suction signal RBHH s hizwv
tnoTh, BELRERERBELIEL VD
T, BEVBSLETDH .

® #

Wilgh 57— Ky 75—k a2 MERAGERL
Blic 313 B ERMHHE (suction signal) DEERAY
EHEr LML HF5—Fy7ro—iick
D, IWKEHID 13 L EoREICbl - TERNIK
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RIERER o 7' DR S hic FROEA 39
Bl& s &L, EEEME, MEWE ©GiE
FUR_NVEEGHNEE A, BIgRYRGEE
BREGT TR, BIEREHEOEZENTHLREL
Iz.

Z DOFER, 1) Suction signal % 39 f5irh 17 {5)
RO b, EMTEIC S W THRHE 4 4, |
&7, BIZHE 54, MR 1 HliciEn
BRESHh, ZOE, HHVEBELEAZLRSEICR -
Tz, iz, %L 0 commissural scallop o3&
T3, EERYHY = v b X DV ASCHETKO SR
EBahi. 2) 8HlicEEEEEBETL, 20
% suction signal 2338 &7z 8 s 7 f5ilix 111/
IV BE, 14 I/IV 0¥z Rl 0
signal 23 & h i v 101 II/IV BUF o
Wic+&ERr o, Lih->T suction signal
I L oT 1T B ko Bt e 2+
% sensitivity 13 100%, specificity ix 91% Th
- 7z. Suction signal M3 b i=FlickiT 3k
BRERY = v b OBEERR, 8, mi 33+
1.0cm, 14+0.7cm, 42+28cm? ¢, ZhA3EE
wvohwflo 1.9+0.7cm, 0.8+04cm, 1.3+
13cm? 2L, BEICKTH -7

UED X 5z, £ suction signal (3 Eig#H
WG 0 BEREEE FHIE 0 A 72 & F, W0 0 RE ICHE
DTHRAThBLEEX LN,

Xk
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