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Summary

Since 1985, we have evaluated secondary tricuspid regurgitation associated with acquired mitral
valve disease in patients undergoing open mitral surgery by intraoperative epicardial two-dimensional
and pulsed Doppler echocardiography. We found intraoperative pulsed Doppler echocardiography to
be a sensitive, safe technique allowing surgeons to evaluate the severity of tricuspid regurgitation in-
traoperatively, even in critically ill patients who cannot afford preoperative cardiac catheterization.

To assess the severity of tricuspid regurgitation intraoperatively, the transducer was placed directly
on the right atrium. The ultrasound beam was transmitted into the right atrium at right angles to the
tricuspid valve orifice to record intraoperative four-chamber two-dimensional echocardiograms, which
were used to detect the sites of eight sample volumes, one in the right ventricle and seven in the right
atrium, for pulsed Doppler echocardiography. The pulsed Doppler signals were recorded in each sample
volume before and after cardiac procedures. The pansystolic abnormal signals lasting from tricuspid
valve closure to the subsequent opening and consisting of components moving away from the tricuspid
valve were interpreted as tricuspid regurgitant flows.

Without operative correction of the tricuspid valve, secondary tricuspid regurgitation can resolve
following mitral valve surgery alone. However, to our knowledge, there are no published reports of
objective findings of intraoperative changes of secondary tricuspid regurgitation. Here we present the
unique intraoperative pulsed Doppler echocardiographic features of tricuspid regurgitation before and
after cardiac procedures.

A 30-year-old woman with preoperative diagnosis of aortic regurgitation, mitral stenosis and severe
tricuspid regurgitation underwent aortic and mitral valve replacement. The intraoperative pulsed Dop-
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pler echocardioagrams recorded after pericardiotomy and before cannulation of the heart showed tri-
cuspid regurgitant flow signal in all of the seven sample volumes in the right atrium, which was in-
terpreted as severe tricuspid regurgitation. After surgical procedures, no regurgitant flow from the
tricuspid orifice to the right atrium was detected in the eight sample volumes. This suggested that
preoperative secondary tricuspid regurgitation improves without operative procedures for the tricuspid
valve. All intraoperative echocardiographic procedures were performed within 5 min, and no arrhy-
thmias or other complications related to this technique were noted.

Epicardial pulsed Doppler echocardiography is helpful in assessing tricuspid valve function of
patients undergoing mitral valve surgery before chest closure.
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Fig. 1. Transducer for an intraoperative use.
This is redesigned by adapting its shape to an
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Intraoperative epicardial four-chamber two-dimensional echocardiogram.

Pulsed Doppler signals are recorded in the eight sample volumes in the four-chamber view of two-

dimensional echocardiograms at operation.

Sample volume 1: just below the tricuspid valve (TV) in the right ventricle (RV).

Sample volume 2: in the TV orifice.

Sample volume 3: just above the TV in the right atrium (RA).
Sample volume 4: D <2 cm, in the center of the RA.
Sample volume 5: 2 cm<D <4 cm, in the center of RA.

Sample volume 6: 4 cm<D, in the center of the RA.

Sample volume 7: 2 cm <D <4 cm, close to the interatrial septum (IAS).

Sample volume 8: 4 cm<D, close to the IAS.

D =distance from the TV orifice, LA =left atrium, LV =left ventricle.
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Fig. 3. Intraoperative pulsed Doppler signals in the right atrium.
A: Abnormal pansystolic signals moving away from the tricuspid valve indicate tricuspid regurgitant

flow.

B: Pulsed Doppler signals do not represent tricuspid regurgitation.
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Fig. 4. Chest radiographs before (left) and after (right) surgery.
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Fig. 5. Preoperative systolic (A) and diastolic (B) parasternal long-axis two-dimensional
echocardiograms of the left ventricle.

A diastolic doming of the mitral valve diagnostic of mitral stenosis is shown.

AO=aorta. Other abbreviations are as in Fig. 2.
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Fig. 6. Preoperative M-mode (A) and pulsed Doppler (B) echocardiograms of the mitral
valve.
Markedly diminished E to F slope and high velocity of mitral valve flow indicate mitral stenosis.
MYV =mitral valve.
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Fig. 7. Preoperative M-mode (A) and pulsed Doppler (B) echocardiograms of the aortic
valve.

Abnormal Doppler signals during the entire diastolic phase indicate aortic regurgitation.

Ao=aorta, LA =left atrium.
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Fig. 8. Preoperative M-mode (A) and pulsed Doppler (B) echocardiograms of the tricuspid
valve.

Abnormal pansystolic Doppler signals indicate tricuspid regurgitation.

RV =right ventricle, TV =tricuspid valve, RA =right atrium.

— 1089 —



B, TSR, R, 1Eae

APAWITTWY IV Tty T PEVR YR T T Ty

=

,‘L_':,_V_v_ﬂ% W““‘\MM M«Mﬁ‘«/{-—v ‘ ;m,
Fig. 9. Intraoperative pulsed Doppler echocardiograms with direct application of the

transducer over the right atrium when the 8 sample volumes are situated as in Fig. 2 after
pericardiotomy and before cannulation of the heart.
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Abnormal pansystolic Doppler signals in the sample volumes 2 to 8 indicate severe tricuspid regur-
gitation.

Number 1 to 8=the sites of the sample volume, (+)=tricuspid regurgitant flow is recorded.
(—)=tricuspid regurgitant flow is not recorded.
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Fig. 10. An intraoperative pulsed Doppler echocardiogram with direct application of
the transducer over the aortic arch and the sample volume in the left ventricular outflow

tract before cardiopulmonary bypass.

High-velocity turbulant flow of aortic regurgitation is shown in diastole.
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Fig. 11. Intraoperative pulsed Doppler echocardiogram recorded immediately after car-
diopulmonary bypass the sample volumes in the positions 2, 3, 4 and 7.
A reversed flow suggestive of tricuspid regurgitation is not seen in systole.
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Fig. 12. Postoperative right ventriculograms showing no tricuspid regurgitation.
Left: anteroposterior view, right: lateral view.
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