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Summary

M-mode and two-dimensional echocardiograms of the tricuspid valve and ring were studied in 51
cases with rheumatic mitral valve disease (group M), 20 cases with atrial septal defect (ASD) and 15
normal controls. From these data and from contrast echocardiograms by peripheral vein injection, the
accuracy of the diagnoses of tricuspid stenosis (TS) and regurgitation (TR) was evaluated.

1) Anterior and septal tricuspid leaflets were recorded in the short axis view and the four chamber
view, while anterior and posterior tricuspid leaflets were recorded in the long axis view of the right ven-
tricular inflow tract. Two-dimensional echocardiography was necessary to differentiate each leaflet in
the M-mode echocardiograms. A completely continuous M-mode echocardiogram of the tricuspid
valve could not be recorded in normal subjects except one, but could be recorded in 75-100%, of
ASD or group M with TR.

2) Amplitude and diastolic E-F slope of the tricuspid valve were small in TR (212 mm and
44412 mm/sec) and even smaller in TS (16+1 mm and 26 +2 mm/sec) than in normal subjects (34 +
4 mm and 110+ 14 mm/sec).

3) A diastolic plateau pattern of the tricuspid valve echo in the M-mode echocardiogram was
observed in 12 cases (26%) of group M, 4 of which were associated with TS in operative findings.
These 4 cases with TS showed 3 common features in the two-dimensional echocardiogram, i.e., thicken-
ing, restriction of opening and ballooning of the tricuspid valve.

4) It was difficult to measure true tricuspid ring diameter (TRD) in the echocardiogram, especially
in cases with giant left atrium. But, in general, echocardiographic TRD was larger in TR than other
groups.

5) Contrast echocardiography was a sensitive method in the diagnosis of TR. High sensitivity
(93%) and specificity (98%) were obtained especially in M-mode contrast echocardiographic patterns
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at the tricuspid orifice. Both contrast echo patterns at the tricuspid orifice and disappearance time of
the contrast echoes from the inferior vena cava were well correlated with the severity of TR assessed

at the time of operation.
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Fig. 1. Schematic drawing for method of recording of the tricuspid valve.
By three transducer positions (upper panel), three cross-sectional planes (as shown in lower panels)

can be recorded.

Lower left: Anterior and septal tricuspid leaflet echograms (ATL, STL) can be recorded on the
short axis view of the aorta (AoS). Lower middle: ATL and STL can be also recorded in the four
chamber view (4CV). Lower right: ATL and posterior tricuspid leaflet echograms (PTL) are rec-
orded in the long axis view of the right ventricular inflow tract (RIF).
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Fig. 2. Schematic drawing of M-mode echo-
grams of ATL and STL in normal subjects.

PTL is usually recorded as mirror image of ATL
and STL. Amplitude of tricuspid valve=vertical dis-
tance between C-E. DDR (diastolic descent rate of
tricuspid valve)=EF or EF, slope.
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Fig. 3. Schematic drawing for method of recording of the tricuspid ring.

Upper panel shows the section of the heart at the level of the tricuspid and mitral ring seen from
the apex. Arrows indicate the two-dimensional echo beams, by which 4CV and RIF can be recorded.
The arrows LA indicate the long axis view of the left ventricle shown as reference. Tricuspid ring
diameters can be obtained by measuring between the arrows in 4CV and RIF in the lower panels.
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Fig. 4. Two-dimensional contrast echocardiograms.

In 4CV, contrast echo regurgitates from the right ventricle (RV) to right atrium (RA) through the
tricuspid orifice in cases with tricuspid regurgitation (TR). In subxiphoid sagittal view (SX), con-
trast echo regurgitates from RA to inferior vena cava (IVC) and hepatic vein (HV) in cases with
TR. White solid lines indicate the direction of echo beam for simultaneous M-mode record.

N AoS acv RIF
OIATL STL | ATL STL | ATL PTL
Normal (15
20
%
751 koo 1 o7 1 25
TR
16 Y
(=) .
TR
(+ |2° %
75 Ak

Fig. 5. Percentage of completely continuous M-
mode tricuspid valve echo in three transducer
positions.

ASD=atrial septal defect; M=rheumatic mitral
valve disease; TR(—)=without TR; TR(+)=with
TR.

52 BRIAILR, PRELFHBRER L #1f
{22V T AoS, 4CV, RIF @ 3 > oW ¢4k
T a2 =2 L TRBCER S hic b o oR R
ki (Fig. 5).

EFHRTE2LEREHI LT EhTHS
7, ASD i, M CiRERICRHFETH - 7.
Mttt < KTR 2533 L DO CEENES
ThD. HLiE, FHEL AoS ToOhEL L
R, RIF Copikisk<BFshi-.

2. =3#EiLon amplitude & DDR

RizEHFm TR~ M £— F=LFpza—
N IL, RHEO LV RIF 0, AoS o
RIZ o THIBERREE OH O WISl H] & 3 RiC am-
plitude & DDR %3k, #iEic>vTHsEL
. IEWHIC o TIRFERICHE L2 &35 o
a7 < T, amplitude & DDR # i} izitfilc =
2L0MATT7THEL. £ MBS,
TR(+) fic>vTix TS(—) & TS(+) #ic
S THM L. Fig. 6 12k RIF opijgic >
TORRLETERLTH 5.

RIF ojjijdic ov-<Tix, amplitude, DDR &
LIBAHBBTERBLI VARSI THho7. L
2L, AoS DHFRIZS VT & 3 &, EFE
amplitude 28+1mm, DDR 100+23 mm, ASD
# amplitude 313 mm, DDR 106+ 32 mm
& RIF o Lz ASD #0035 BNIEFRE X

—951 —



%:f‘y ﬁ‘uv ;Fgf) [E$/2

mm Amplitude %ec DDR
too

30} { 100}

20} { sof {

n=7 I§ 8 2l 4
34:|t4 2913 2615 21t2 1611
] 'l L |

2

ns7 |5 8 21 4
11021470220 73£26 44112 2612
1 1 L 1 2

10
N A

OB’ BB

—

TR+

N ASD TR TS TS
=} 9 (+)
—

TR+
M

Fig. 6. Amplitude and DDR of ATL in RIF.
N =normal subjects; T'S(—)=without tricuspid stenosis (TS); TS(+)=with TS.

Table 1. Normal (N pattern) and diastolic plat-
eaup attern (TS pattern) of tricuspid
valve in M-mode echocardiogram

ASD =atrial septal defect; M =mitral valve disease;

TR =tricuspid regurgitation.
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Fig. 7. Two-dimensional echocardiograms of tricuspid valves

and TS (52-year-old female).

Thickening of TV is increased. Diastolic opening of TV is restricted (especially diastole in RIF).
And TV shows ballooning to RA in systole, and to RV in diastole (as indicated by arrows).
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Fig. 8. Two-dimesional echocardiograms of the tricuspid ring in a normal subject, in a
case with mitral regurgitation and TR and in a case with ASD and TR.
Tricuspid ring diameters are apparently larger in cases with TR than normal subjects.
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Fig.9. Two-dimensional echocardiograms of the tricuspid ring in a case with mitral valve
disease with large left atrium (31-year-old female).
Adequate recording of the tricuspid ring is impossible due to the large left atrium (LA).
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Fig. 10. Tricuspid ring diameter in 4CV and RIF.
GLA(—)=without giant LA; GLA(+)=with giant LA.

TR(-) TR(+)

st — TN e e T

Fig. 11. M-mode contrast echocardiogram at the tricuspid orifice simultaneously recorded
with 4CV of the two-dimensional echocardiogram.

Left: Contrast echo flows from RA to RV in systole in a case without TR (arrows). Right: Contrast
echo regurgitates from RV to RA in a case with TR (arrow A and B). In diastole, contrast echo flows
from RA to RV in both cases with or without TR.
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Fig. 12. Schematic drawing of M-mode con-
trast echocardiograms.

Upper: M-mode contrast echocardiogram at the
tricuspid orifice can be classified into four patterns
according to regurgitant echo in RV (A) and RA (B).
Pattern N indicates no regurgitant flow. Lower: M-
mode contrast echocardiogram in IVC can be classi-
fied into two patterns according to the cardiac phase
when contrast echo appears.

i
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Table 2. Patterns of the M-mode contrast echo-
cardiogram at the tricuspid orifice
in each group

T~ Echo | No.
of AB B A N
Group ~~_| pts
Normal 15 1 14
TR (=) | 18 18
ASD
S {TR (+)| 2 11
[TR (-) 19 19
TR (+) | 28 13 9 4 2

TR(—)=without tricuspid regurgitation (TR); TR
(+)=with TR; AB, B, A, N=see Fig. 12.

LT, Table3 iz&BHKBHTHOLIS BEFL
7=. E#¥BEE TR(-) o M B3t 3o S &
BH ORI, Thix T XTHELRHC IVC o
BL, Ffib 10.0ALFCh o7 D BINE 6
BFlAShicH, av b2 bza—DlHBLEV
(=) BRKEYTho7z (714%). “hicHLT
ASD o TR(—) pfiZ K52 D B # 2 L (89%),

RV

Fig. 13. M-mode contrast echocardiogram in a normal subject who shows * pseudo ”’

B pattern (27-year-old male).

In this case, back flow in RA (arrow) is}seen only in late systole, which continues only five beats.

This ‘‘ pseuco ”’ B pattern does not indicate TR,
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Fig. 14. Two patterns of M-mode contrast echocardiograms in IVC simultaneously recorded
with SX of the two-dimensional echocardiogram.
Arrows indicate the beginning of the regurgitant contrast echo.

Table 3. Patterns of M-mode contrast echo-
cardiogram in the inferior vena cava
(IVC) in each group

S~ Echo No. !
of s D (=)
Group | _pts )
Normal i 15 1 1 4 10
TR (-) | 18 i 16 2
ASD
S {TR (+) 21 2
{TR (=) | 19 2 2 15
TR (+) | 28 2% 1 3

S=systolic pattern; D=diastolic pattern; (—)=no

regurgitant contrast echo. see Fig. 12.
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% 13 88X TR(=) o Mftd 1/3 3 20~50
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nHxbhemote. TR(+) @ ASD 24¢ TR
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Table 4. Disappearance time of contrast echo from the right atrium (RA) and inferior
vena cava (IVC) observed by video-tape in each group

T Echo | No. of
Group | pts 20
. ~ ~
Normal ‘ 15 l 14 1
TR (=) 18 12 6
ASD
{TR (+) | 2 .
| '
TR (— 9 6
M { (=) : 1 | 12
TR (+) | 28 9

(+) » M £ 25 {5 (89%) 12 20. LML ETH »
I=.

4) TFTHFRE 3L b5 R b Za—howttt:
Hi 7z Ik Y Bk TR o RIE%E
negative (—), mild (+), moderate (4), severe
() IcHE(L, 3 bFrbxza—FiRLEEL
7= xt&ir TR o#ii & & O FHfslo—8 L
=M 474 L L.

a) ZRFOP M £—Farv5artbx=
— % & oxilt (Table 5): (i) 424 AB, (#)
iz B B AB Hlr h e £ Ry, (+) T
AB, B, A, N »uziF [ -, (—) iz£# N
Brvy ke, MERIEE AB, B #Ing v
FCdH Y, BN L T a— 7 -2
asaxshi. LA L 4% grade [ich 7 ) Ol
70 nHiohic. Table 6 osfifie =— (Figs.
11, 12 o A, B) oA E » 5 LilfER
ERKTHB L bns. (H) 326 40.0HL
F, () 3Kt 15~40 088, (+) 1224 15
LDHLLFeh o7z,

b) Tt M £—Far bR bxza—
L ozt (Table 7): TR # 4+ 35 L0
), (+) D& 2FEBFEVTTFRT S TH-12
DL, (=) Tk 2 @oxs S BEELE.
Ll SHxa—ofonEeEss s, H)D
FRT, (H) oS T 2200 ERESh,
T TEAE 7 13 LRI - I b 7 > T a2 — 33
Figic B3 2 o E3E otz (H) D 2341
20 0ELLTF, (=) B RT IS OB TFTh ol

i IvC
100 beats ! 20 50 100 beats
i 15
16 2
1 1 1
1 : 17 1 1

15 4 3 10 12 3

Table 5. Patterns of M-mode contrast echo-
cardiogram at the tricuspid orifice
and the severity of tricuspid regurgi-
tation (TR) assessed at operation

\\\ \VEChO No. of AB B A N
Ope ~___| bpts
(4 7 7
+) 1 4
(+) 10 2 3 3 2
(=) 19 19

(4 : severe TR ; (+) : moderate TR ; (+): mild TR ;
(=): no TR.

Table 6. Duration of regurgitant echo (AB, B
or A pattern) in M-mode contrast echo-
cardiograms at the tricuspid orifice
and the severity of TR assessed at

operation
T~ Echo
N°;s°f‘ 0 15 40 beats
Ope | P o
(#) 7 7
(+#) 11 1 7 3
(+) 10 2 8
=) 19 19
(Table 8).

) VIR izx2ar b7z b= a—Ekim
eoxit (Table9): 2o 5z b+ =a— 33
RA sx ¢ IVC ;y°o bh 5008, HiE
B YKL DBUANRASNRIH, 4 grade fjic
M VOBV RHxOh. LaLl, TR H+
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Table 7. Patterns of the M-mode contrast echo-
cardiogram in IVC and the severity
of TR at operation

Echo
- Not.sof s D (=)
Ope | .p 4
(1 7 7
(+) 1 9 1
(+) 10 8 2
(=) 19 2 2 15
Table 8. Duration of regurgitant echo (S pattern)
in the M-mode contrast echocardio-
gram in IVC and the severity of TR at
operation
Echo
T~ No. of| o 15 20 beats
Ope T~ Vp o
(#) 7 7
) 11 2 1
(+) 10 2 3 2
(=) 19 17

34013, RA ci2m 200488 E (68% »% 50

ORLE), IVC cit 25/28(89%) A% 20 LMALA
Eedhy, L2 () Tix RA, IVC L{ice

80 Ll Eeh o, —F, TR(—) #ic-
wWTAaBE, RA Tix 12/19(639%) »2 20 .LaALL
T, IVC iz 17/19(89%) % 20 DMALLTF ¢
Y, FLIRMAMERICRO R

% ES

1. ZRHFTa-0RLH
M =— FERXZZRAO RMBBELL, E

W Tiligiz - LTRHEhBZ LikEh
THD, ML ZRFpxa—2BRLIS
Dit, BEALALARDOD D HETHBY.
Bk RT3 £ Av- 72 Nimura 508
< b, EFHTRES T TRl T =
—REFEIIZOBT, LELEOI LRSI
E fid DI a— ¢ ik T HLAIZE
LM sefh ik a— 2 & LE
DN E v AT LREkETHY, 154
hbh¥n l HlOonTdh -7 (Fig. 5). Koz
KB R RERE— L h SR TATLES>DT
Ho. Lo LB TR Iz L A L DOREFIC
AETH Y, 6Fix»sH LT amplitude, DDR
DORENTRETH > T, ThHEFW 5 EHER
CERFTa—OBERBCE B LT,
Nimura 5%, #6890 M £— FEEDRORE

E—¥1 5.

—7%, HAbAAME &+ ASD B, M fcit
R oW L FERMBICRHATRETH - . B
Hiligi=RkFr = a2 -5, RIF Cofiik, AoS T
OHELCRHBAF O, ZhbNE—AIZ
HAMBT226THSS.

HrROFERZHFGELHTHRE—BRARTH
5. M ®—FihTRBIhD ZLF a0,
RERMIRD TN T H D ETHHREN LV 268,
SEOKBEE R L aR~c oR3 Tz, Bilkd
bR LIZE A YR LIRS CIZERI L CRERS
haz kg, zhit Fig.l FEREO  x—=
PHELIRTHFEILTHAY. Lt THE
DEJNC WD RN RAIREZEZONRS.

'3 5,0

Table 9. Disappearance time of contrast echo from the right atrium (RA) and the
inferior vena cava (IVC) observed by video-tape and the severity of TR

assessed at operation

“~-.__  Echo | No. of RA IvVC

Ope ™ pts 20 100 beast 20 50 100 beats
(1) 7 4 3 5 2
() 11 6 3 1
(+) 10 5 3 3 4
(-) 19 12 1 17 1 1
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BREBER MO ZSRI L b b BRI I i 2
FgE LTREShBZLBHLVOT, KHiEE
BThs.

2, Z=3%H#AT1d 0 amplitude & DDR

ERZRBIZHToOFMOBR L, BHEIHE
LW ZEnE EbDT bTFhThHrse-3,
EFRroTEEND I, E & F &
(Fig. 5) AHARRIC BB Ehh v N BT L,
RREE—LDOPERLT LL—EICR V- Z
%0, B, HRAOBBICLsb0LtBEx LR
3.

fh o2 L RIEE, TR 245425 M BT,
amplitude, DDR & & icfh R & v {&fii 2R L,
L <iz DDR #: 50 mmfsec LLF iz TR &
oFlfEEN kTh 5. TR o os TS gt
CIABV & v 5 5L, Fnm "™ o4 o BRIRE
HOHViE L amplitude, DDR B{EF+3 L v
IR LB LT3, %7z, TR izl
BrR2EHL VL DT amplitude, DDR A{Ev
0L, ABILKORIE T B HRRA ML D
ML RBAE L 7547 v ADETHOHEE
REZANENDBIEAH®.

3. ZRFABREORHE

TS » M £— F=4Lfpxa—n, MS LFEE
KEREZ2ET 3L 5 2 Lid, 3T Joyner &
KEoTHESR T3, =LK BED
BEdzo v #aicir, TR © TS ¢RILK
amplitude, DDR 2{EF LT FHikz 2T 5 &
V6B L iz fflie DDR A% 50 mm/sec
LUTC, SHK - AF— 22T 56 REHELL
LoOMCEEMEEAH Y, 100 mm/sec L ko
BEICIRBANBERI RV D> THL IV L
RLTY2?, Bx ofiRE, M#ED S
TR(+) o 10/28 (36%), TR(=) o 2/19 (11%)
CEBE R, LaLeAsBsncfno
PenBovont TS o4 HER< L, %mﬁ
DREZETR o, BE, Bk, BE%0
BB & 3B wtt@mlmoar,muﬁ<r
ROLM L LARBOIRKL TV B LD2FT L

R, ZRPRT 3 - LERMUA, HEREOBN

AMETHo7. ZDX 5 RAEERT b IRRDIBEED
FEIELRRRE 0 ZE{Lid TR7E L Ty 2 ATHEME DS & 5 43,
ORI 2 AARRFHRBRIT > TRV DT
RO E Chv. ZDX S5k, M E=—FKCE
T e 2 LA s o FIUTHT A CHEMRE 2B 2
o TfEMD TR(+) BiIcEL w5 2 enb,
Lrza—FEkcn TS o2l Mo ot/
BRAIRCHB EELZLNS. 212 L, W
THRAMBEEOBMCEICE, L xRhODHK
EHRRLTHLRORGENRM C, TS ofFENH)
BIELOEENRHBDT, E—LFHEELT
JonRRICHOVCTHESEICHRBLEENH B.

M =—F, WRE»ro TS L2Kish, Fif
THER SN 4 flo M ek i st 3 5 B E
(8.5%) X FIRRIc X 9L (B~15%) & X < —EL
Twre,

4. ZRHBE

Silver ik 3 &, ZRFiEZRI—Fi_Licix
BARRLPBAEBELTEY, BROERER
B 114+11cm, % 108+1.3cm TH2W. F
HRHRBTR 2 6 ZhirRRth el E LT
50T, EfRiX 3~4cm LEZLhS. VU=
FHMEREBICE>T TR 2 &+Hiaki
BRERPEBE RT3, BFHLOT a—K
REoTHMLEERLT LY TR o4 RTT
K& <Cianv (Fig. 10). IS ERBIEROEFL
VHITHERFPBOTFEBESEE L. MERE
BT EhhL b ELROEKYND 3D T,
Ta—tolBST LLERAFRERERLT
vz, TR 2 (45 Lo Tl RkEVWiETT
LMLz LizWdETHS. 4CV ¢ 25 mm,
RIF ¢ 30mm ##x % 0 Skfpimo ik
BEDIS.

5. AVPFSRAPTaA-EKICKD ZRAPAYF LD

Bt

ZERAMBPARL2OBHI OB L i3, FKikieD
FERRL OGN G, RMEkhFiEslviv)
Z Lieiglic #bh w3, New York Heart
Association {2 X 5 Z RIS L O LWL T8,
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BT »LEETE R EE 8, 1979 LRIL), 1)
EHRCREEORB I SHYI~OWH, 2) A
BEMRT X Aok, 3) MW F®mES 4~5
M TR T B RURFRIMEF 0 3 oL o
TV 3. HBORICTH o1, HURIRHF OULEE
B, HERIR, Bk vk s ah, A
BER L OHES 20 7 RicRahi.

FpEicit TR ICds v T iR G AFRE
T XANHLL, OELERTORDPETH
31810, R HUREAREIC X 25k,
MG F—F MIC L DI DIEHERICE 54
BRI L (AR b v L bl B AP,
Fex 0BT TR OfUE M < HOFKRO IR
PBE LCHAICHEAGEROW DL, (AR
HEELDERDD. v —LT g
Vb OHGHSE® TRtk s o il s L
BEbhns.

—%, ar IR b za—kix, Gramiak &
D|ELH?, ¥+ v b ORURHFHOBKICH
NThB I ENMBENTERLD. KRR, O
OFHELHRE S HMS, Lieppe HICk > TER
FREABETLOBHNIC LIEH S it L8,

BEOZRFHBIARLOBNIE, Niko L <
i = Ln3Z oy, WA THBIR & oxft
¥Tolbonh kgl L, FHiFTREEE
M boThslw, FOEFEHMEICHENEES S,
4 FlEBRCTHIN OB E X < L. #Ni2
B TR(—) TF#isR TR(+) o 1)z, =k
FICEBb Y% TR BB ULITEMNERD 5.
fhnistr TR(+), Fikiizhi TR(=) o 3 flixv
FhbiraiofEtiige TR Tdh o, FHFR
DB Y OFHEMED Z MR £ TOREIEFPF
WO MITEIEDO L LIc L » T TR 2k L T
VRN L b 5.

ACV RBIFB=ZLRAIE M £—Far b5
ZbRE—L %, 4 DB L A (Fig 12,
Table 2), AB %>B >A BT X hREEAR
FiRtExons. TR(+) © NREzELLD
X 2o & ¢, sensitivity (939%) ¢, specificity

Fig. 15. Right ventriculogram in a case with
TR and TS (same patient in Fig. 7).

Narrow regurgitant jet is indicated by an arrow.
CATH =catheter.

(98%) Lk Th s, Lanl, Wosk TR
ERLAMRG, (JEHMIELTE A BILATRE
F, 1Ery 80l ik 5 AB BIzE L
7= TSR fflAsd - 7=. Fig. 15 (3= DE=EYH
R, »7—F AL B0 EsIcH < v
Wi jet AN 5. Fig. 16 gzo=a b7
brxa—nRs—2C, ABRIZRTLEIZA DL
MRS, IO a—E—an
Wi jet Hipx/l-mind AB REET 3L %
RLTWS.

I0E DA, ABFRICE A EE (TS
ZL)ICLEBRLTY5. LicdtoThEiko %
— AR RS ERT Vo, AR A
BRTOMFHOHN), WHKOKES, ¥—a)k
FIOBRICE o TRiA D7 — L EFRT LD L E
Abha. EHHT B Blicflie s —r 2L
i, WA c oL bR, RS S
DHTHIPFHEMNZ B RLiz XMahs (Fig.
13). zhi, Z<EED TR v 5ATREHE LR
ETERCD, GDLARICLZDB I HEVER
ICHZE L THE R > Il A TV 3 b D EEX
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bivs. RISk E o 67% IhEigp s
LIRFERRIC 1 TAE D, S AR~z 2 —
BHohie LT3, ZhidABORFEICE
STHELDHFHE T E -1 Ry, M BHD
HbBYTH-T, “HPL” Tiklev. LihoT
LUEIEIC Wi a—% 405 B ML
MR, B LS EIc e,

FTRER~D=> +5 2 bz a—0MBlIR, IE
#HER TR(=) RITLOEALRBR, REAY
VRIS TH 5. ASD T ESRICHEM
CHBLT 555, bl & BB~ 8K i
DlbvrELSRS. SHE TR(+) opiE, D
B, (—) %% TR(—) OFfR &L +5&, sensi-
tivity (87%), specificity (94%) & b i2=R%H0
HMME—Favrbtrbrza—k )04 5.
4CV oGO » S a3 52 bz a—
DYFEE BN T 50, RIEOY SRR Z LA
ZVvDT, EFAFF—F2H4AELT, RA, IVC

Z8fe, ZRPBT 3 - L ZRRRS, IR0

Fig. 16. Two patterns of M-mode contrast echocardiograms at the tricuspid orifice recorded
in a same patient (same patient in Fig. 15),

Pattern AB can be recorded only when the echo beam passes through the narrow regurgitant jet
flow.

KEITBa3Y b7 R b a— ORI 2 RIE L
. ary b2 VHEOHE, HEAORYE, A
HELL->-Tza—DBRbhFIZENDLBZ LM
SRI—&Hcolki L vic v, TR ©ix
LIRS, %BNARREERY 5> 5. RA T
AT 20~50 L TOEA Y AL VT, 50
DU LEEL->T TR(+) &+3 L specificity
(98%) 28\ sensitivity (709) iXHE <, 20 .
WMERLICT 5 L WiC sensitivity (100%) itBv
A specificity (7394) AimZe Wl 5. IVC ©
it 20,00 2 K512+ 5 L sensitivity (90%), speci-
ficity (929) & & IC[RIBE L 24 5.

6. FHAAELAY PSR bTa—kONtHE

TR OBEREHE X, ABELT R HRER
REZ L > THALN TV 325, FHikicpiE
Rdbol), FNfFFRLoMERLEERATV 2
AR E RS DI VT ey,

ay b5 bza—ghiz, TR oFEIZHLT
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Table 10. Summary of the various contrast echocardiographic findings and the
severity of TR assessed at operation

Echo M-mode 2-D Echo
TVO IvC RA IvVC
Ope ~._ | pattern beats pattern beats beats beats
(#) AB 40~ S 20~ 80~ 80~
) AB-B 15~40 S 20~ 20~80 20~50
(+) AB-B-A ~15 S ~20 20~50 ~50
D
(=) N 0 expiration ~10 ~30 ~20

TVO=at tricuspid orifice; 2D-Echo=observed by video-tape.

LA D Z & < sensitivity, specificity & $ 12 k
WA, TIER O & e B & 45 grade iz Y
DERYIMBALRI. Lbrlza—~s—LbiF
GRS 2 MBS bE 5 L H AR TUER * e
5z Lhpc& 5. Table 10 i Tables 6~9 # %
EHHLDT, WEEHEDALLTHZENT
5. KL, = a—ORBIREI AR ESE
AL > TRABDOC, TRl S LERATE
2V T TCRIBEOKEEY 2 & @ HIEIE ARk
10m! 2B LIEFETOMERLTHS. BRe
DR O ZRIPBIZRNT 2 AT I BT & L3E
EFB0i, &£ (H) LAko TR Z@bh,
() & (+) LD RJUMFEEIC A 5%, Zhid ()

L () oA L ) k%5 < » 5 (Table 10).

VTR a—RNL, ZRFTHO B,
B EURNICHRD B - L TffECch o LELON
3.

= i

1) ZLFAOFAGESE L LT, KOARILH
SEANNTIS S & TR PUREIT A ChiTde & rpi e A, A
HARERI TR L BRABRELSDN, 20[
EREEEEOHASERAIR Ch 5. seiiulifs
L7cigskid, Wilkka 0 LT b IERH CiRmg
ThoHH, BLROILANRLBBEICRESTH
3.

2) =R ALTiE amplitude, DDR &
LIIETFL, SRMAPHLAUT 5 L & ITKHE
7. &< DDR % 50 mm/sec LLF DS
it TR offkrnEbh 3.

3) MpED 26% 5 ME— FECEBESR
Lchs, D9 bR C=RARBERD DI
13¢hh, Dxa—icks TS oZificibim
BRI RTH 5.

4) ZRPWOE LRGBS Z L 18£L<,
ST L b EFEOIRORE & IEMIC G T & Aoy,
L2L, BERERORVCERFHEALTRAE
WHERTLORE Mo .

5) avbFRbza—Kilk3ZRFAHR
20 2E L, sensitivity, specificity & § 12
<, BEAEDORCBHTETDHS. SbHica
YhFRPZa—Ry -t 2GRN SE
EEOHENTRETH B LEX LT

E #

Y v = FEEMERHM ST 4, LDEPRKIA 20
B, WEEISHERRELT, M - F=2LH
T a—ORINE, ZRPREOHM, M €—F
BLUOBRSEERIC L 52 ZRP8%, ZRPHS
AE0BEHoEFHEI >V TRM L.

1) KREHARICSBAEHINTRE 36 & O PRSI G < 12 A1
R EPRREAN, BHIABMG T &g
iLEEshs. EFRECERREBLL=ZRFx=
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—piEfgs iz L floircdh o722, ASD,
TR(+) » M #Cit 75~100% 3\ CAFET
b ol

2) =4hpgiRe (TR) cr ER KL,
amplitude, DDR ¥ {ic/h& < (21£2 mm, 44
+12 mm/sec; Ef# 34+4 mm, 110+14 mm/
sec), =LA (TS) AT sL &b
Motz (161 mm, 26+2 mm/sec).

3) Mto 12 #(26%) TM ®— F=RF=
a-REFBEREEL, 055 13@#) TR
< TS paEEHs . zhb4fliz+T<7T, W
BT RI T a2 — ORI, FOMKHIR, bal-
looning # % LJ:.

4 EiMoTa—HE=LRFHERILTLLIERE
nEgntohiv. EKREFBEROFE LY
ALYy, LarL—iicik, TRiZkWT
ZERFPBOIERK LT BANEL L A bR

5) avisrbza—kicks TR ok
RIERCBRERE . IR OH M -
Fay bR bza—gkic 8T, sensitivity
939, specificity 98% Tdh 7. xlc FHHC
@mL. TR offigEL, =+ b xa—
RE =y, ay b3z bxa—ofFRLREIE X
<HBL, =vb5zbza—gnrsd TR o
JEREFHET S LA Ex DR
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