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Summary

To evaluate the grade of tricuspid regurgitation (TR) associated with mitral valve disease and to
ascertain the operative procedure for the involved tricuspid valve, epicardial pulsed Doppler echocardio-
graphy (PDE) was performed during cardiac surgery.

Thirty-two patients with mitral valve disease were studied, 17 of whom had only mitral valve
lesion; the remaining 15 had combined mitral and aortic valve disease. The patients’ ages ranged
from 24 to 63 years and averaged 48.3 years. There were nine men and 23 women. Echocardiographic
examinations were performed using a Toshiba SSH-60A for parasternal study and a SSH-11A com-
bined with a SDS-10A with a specially-devised flat transducer for intraoperative use. Intraoperatively,
the PDE performed was from the right side of the right atrium (RA), referenced by a four-chamber view
and a long-axis view of the right ventricular inflow. The sampling volumes were positioned in the inflow
of the right ventricle, immediately above the tricuspid valve, the middle and upper areas of the RA,
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and adjacent to the interatrial septum. PDE was performed before and immediately after the operative
procedure and before chest closure. By severity, TR was classified as none —, mild +, moderate -+,
and severe 4, according to the distances attained by the TR signals from the tricuspid valve orifice,
and the velocities and durations of the TR signals during systole.

The TR signal was recorded in 23 of 32 patients before surgery, whereas it was determined more
adequately in 28 patients by intraoperative epicardial PDE. The gradings of TR via the parasternal
approach before surgery were as follows: no TR, in nine cases; mild TR, in three; moderate, in 13;
and severe, in seven. Intraoperatively, four patients had none; eight had mild TR; 14, moderate TR;
six, severe TR before surgical intervention, respectively. In cases with mild or no TR before surgery,
TR was rarely detected by contrast echocardiography using saline solution injected into the right
ventricle during surgery. The moderate or severe cases before surgery had moderate or severe TR ac-
cording to the contrast method during surgery, except for one case not operated on for tricuspid
valve disease. Tricuspid valve replacement was performed for two patients, and tricuspid annulo-
plasty or valvuloplasty for eight. Postoperatively, no severe TR was recorded in the patients who
underwent surgery for tricuspid valvular lesions, but two of them had mild TR signals. The remain-
ing cases with or without surgical intervention for tricuspid valvular lesions manifested only minimal
TR signals. There were no residual problems, clinically.

In conclusion, intraoperative epicardial pulsed Doppler echocardiography proved useful for eval-
uating the degree of tricuspid regurgitation and for ascertaining the proper operative procedure for tri-
cuspid valve disease.
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Table 1. Study cases

No.
Mitral valve disease 17
Mitral stenosis and regurgitation 10
Mitral regurgitation 5
Mitral regurgitation and PDA
Paravalvular leakage
after mitral valve replacement 1
Mitral valve and aortic valve diseases 15
Mitral stenosis and regurgitation
+aortic stenosis and regurgitation 10
+aortic regurgitation 4
+aortic stenosis 1

s (TVP) 2 4], zzdgipisfs (OTC) & TVP o
Wi LElcH Y, Z=ofhomER TEKE L.
BEBITE L LCZEHR SSH-11A » SDS-10A
DEAEBEHH L, @ OMT of, Rehlic
VERY U 7A@ e il 2 F v 7z 3R 7o i 4l
B, AR IS 13D ER PU R, Rl SRR AR
<, fhihcRAREAM S omERE, KRG

ZRFWFAR RO K v 7T —FTl

MAKKBHTHY, ZRAETF, AENTOZRS
Wy 7 ofFE, BEEHF L. PDE o
RLgRk 3 BN ORSMEBR O B = 2 — VHRAHT (0
PIEAERID, ARMETRIEDLE# (D PEER), Bl
Bio 3 EZFEAIE Uk, SRR NEE, st
ok 50 PDE 12 X - TRBEICE R OH
MEZ Wt L, HTRETR & Higgmit Lz, TR o
T =R b QWA EIES SR X > T
T, BEAEHFRY ZFAdiigEcEirnd o
# (=), 2em PATF# (£), 2em 726 4em £ T
# (+), 4em P EE () & L

Fig. 1 i3, FifihichiBERO =R 7 5
WOIERY ZHET DB 7L - R
V2 —hDfEERY. FAIE LT =ZRFPAEE
fl, PEAEHWAHEN, AHEM 1em, AEHd, £
B, DEWEREY T, OEREE Y B,
=R NF 12T PDE 206k % 47 il oo fi e
#HE L.

¥7, #fifio PDE c X 25y 7 F Lo %
— VAT X A, WGEIeEicb o T, IRE

Fig. 1. Two-dimensional echocardiogram (2DE), four-chamber view, from the right side
of the right atrium, and sites of sample volumes (closed circles) during surgery.
RV =right ventricle; RA=right atrium; LA=Ileft atrium.
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Fig. 2.
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Grading of TR by intraoperative epicardial PDE.

The flow pattern is divided into three grades as severe (+), moderate (+), and mild (&)
T or A=blood flow toward or away from the transducer.

Table 2. Serial changes in severity of TR

Degree of before before after before after

TR OoP ECC ECC CC oP
+}~ 7 6 0 0 0
+ 13 14 9 8 10
& 3 8 17 17 3
— 9 4 -+ S 12
Total 32 32 30*  30% 25%%
OP=operation; ECC=extra-corporeal circula-

tion; CC=chest closure.

*; Two cases with valve replacement were not in-
cluded in the 30.

**. Seven of the 32 cases were excluded due to valve
replacement and change of hospital.
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Table 3. Course of severity of TR in patients who underwent surgery for tricuspid valve

disease
No. Initials Surgery before OP before ECC after ECC before CC after OP
1 A.O. MVR+AVR+TVR + H / / /
2 M.K. MVR+TVR H + / / /
3 M.K. MVR+AVR+TAP H H + + +
4 T.O. MVR+AVR+TAP H H + + +
5 T.T. MCR+TAP H + — — —
6 S.S. MVR+AVR+TAP H H + + +
7 Y.I. MVR+AVR H H + + +

OP=operation; ECC=extra-corporeal circulation; CC=chest closure. MVR=mitral valve replacement; AVR
=aortic valve replacement; TVR=tricuspid valve replacement; TAP=tricuspid valve annuloplasty; TVP=

tricuspid valvuloplasty.

Table 4. Course of severity of TR in patients with severe TR before cardiac surgery

before OP before ECC after ECC before CC after OP

No. Initials Surgery
1 A.O. MVR+AVR+TVR H H
2 M.K. MVR+TVR H H
3 M.K. MVR+AVR+TAP + H
4 T.U. MVR+TAP + +
5 T.O. MVR+AVR+TAP H H
6 T.T. MVR+TAP H +
7 S.S. MVR+AVR+TAP +H H
8 K.W. MVR+TVP - +
9 K.K. MVR+TVP + +

10 T.Y. MVR+AVR+OTC+TVP + +

R H L+ ~~
+HHRF L+~
I T B S SR

All abbreviations as in Table 3.
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Fig. 3. Severe TR signals obtained by intraoperative epicardial PDE in a 43-year-old
patient with combined valvular diseases (M.K).

The regurgitant flow was recorded in all sampling sites. A: at the tricuspid valve orifice, and B
and C: at two sites near the tricuspid valve in the right atrium.

illlllIIL}'QWII'I[lmlilllllmllllIl‘llll[lll!llllI‘IIIIlllll'llIltllllllIIIlllIlillllllllll.![ll[III[lIHIIIHII!HI llll{l%{lll IllllHiI|lIlI‘IIHlllllllIlI{HHllllll”ll'llllillll[llHlllHllIlIIlliIli!Il{lllllllIllllillllll'im{lﬂllml

I Hl,!lllhm‘![!l J"ult'uu'll l | l!l"]l”l!lun’lllllllH!HHIIIIII!UIIHH uuluulun'!!I!‘!!I!l!!!l!m,l uu’uuluulun!ml_lm‘m
Fig. 4. TR signals by intraoperative epicardial PDE above the tricuspid valve (left) and in
the right atrial cavity (right) after annulopasty with Carpentier-Edwards ring in the same

patient as in Fig. 3.
The regurgitant signal decreased at both sampling sites after surgery.
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Fig. 5. TR signals by intraoperative epicardial PED in the right atrium before and after
operative procedures of the mitral and aortic valves in a 30-year-old patient (Y.I).
No tricuspid valve surgery was attempted, but postoperative TR signal became minimal.
BEFORE=before operation, AFTER =after operation.
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regurgitation and enlarged left atrium.
The interatrial septum is pressed into the right atrium.
A: before surgery, B: during cardiac surgery.
LV =left ventricle; LA=Ileft atrium; RC=right ventricle; RA=right atrium.
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