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Summary

To assess tricuspid regurgitation (TR) in patients with permanent transvenous right ventricular
(RV) pacing, we performed phonocardiographic, contrast and pulsed Doppler echocardiographic
studies in 18 patients with transvenous leads for RV pacing. In addition, a pathological study was
performed on 26 autopsy cases with transvenous leads for RV pacing.

None of the patients had right-sided heart failure. The previous phonocardiograms revealed re-
gurgitant murmurs of TR in one clinical case and five autopsy cases. In the clinical study, definite TR
was diagnosed both by contrast and pulsed Doppler echocardiography in five cases (289%,). Probable
TR was diagnosed only by one technique in three cases (179,), and the absence of TR was confirmed
by both techniques in 10 cases (55%) (non-TR group). The average right atrial dimension was 59
+5.3 mm in the definite TR group and 39+2.4 mm in the non-TR group (p<0.01). The average
inferior vena caval dimension was 19+1.7 mm in the definite TR group and 15+0.8 mm in the non-TR
group (p<0.05). Right atrial and inferior vena caval dimensions showed a significantly positive cor-
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relation (r=0.58, p<0.05).

In the pathological study, the presence of TR, which was explained by the position of the pacemaker
lead in relation to the valve structure, was confirmed in 11 cases (429,). Valve motion interference was
classified as type I (two cases), in which the lead was suppressed and the leaflet immobilized, type II
(4 cases), in which chordae tendineae were involved by a pacemaker lead, and type III (five cases),
in which both mechanisms contributed to valvular regurgitation.

In conclusion, TR may follow transvenous RV pacing in approximately half of the cases with
RV pacing. Contrast and pulsed Doppler echocardiography are sensitive noninvasive techniques for
detecting this valvular abnormality and they should be used in the follow-up of such pacemaker recipi-

ents.
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Table 1. Subjects

I. Clinical subjects (18 cases)

Group Male Female Mean age (yrs.)
AV block 3 7 79.7
SSS 3 5 82.0
Total 6 12 80.7

II. Pathological subjects (26 autopsy cases)

AV block 8 6 75.9
SSS 4 8 72.8
Total 12 14 74.5

Duration after pacemaker implantation for the
clinical cases are 3 m.—9 yrs. (mean 3.2 yrs.) and that
for the autopsy cases are 1 m.—10 yrs. (mean 5.4 yrs.)

Abbreviations: AV block =atrio-ventricular block;
SSS =sick sinus syndrome.
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sampling site

RA dimension
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Fig. 1. Sampling site of TR flow and measurements of right atrial (RA) and inferior vena
caval (IVC) dimensions.

The upper panel shows the beam direction used to search for TR flow by contrast and pulsed Dop-
pler echocardiography in the four-chamber view. The position of the sample volume for pulsed
Doppler echocardiography is located in the RA near the tricuspid valve orifice. RA dimension is
measured as the distance from the anterior tricuspid leaflet to the RA posterior wall at early systole.
The lower panel shows the IVC image visualized in the sagittal plane by means of subcostal two-
dimensional echocardiography. The IVC dimension is measured at end-diastole.

Abbreviation: LA =left atrium.
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Fig. 2. Representative example of pacing-induced TR documented by pulsed Doppler
echocardiography (a 71-year-old woman).

The abnormal blood flow signals suggesting TR are characterized by pansystolic wide-band spectra,
as shown by white arrows.

Abbreviation: TV =tricuspid valve.

Fig. 3. Representative example of pacing-induced TR documented by contrast echocardio-
graphy (an 84-year-old man).

The abnormal blood flow pattern suggesting TR is characterized by the linear contrast echocardio-
gram appearing in the right atrium throughout systole, as shown by black arrows.

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

314 —



¥HHL, AEAOMWI VA 2em KT M =
— REE&E TV, FEERIIC T RKBIRNE % RIE
L7z (Fig. 1 AF). U E0REFE T X TRHITR
P2 TT - T2

FRBI OV TIIEBRY — F L ZRPOMERM
BEFMICERT AL L LS, LER ZRFPH
% FEAMEERYOILHELL. ZLT
BIE Y — FIC X 2 HRREBHHIRC, BEOKZA
HOTHRREE, BEEEZf--Twvwib o
¥, wEmc TR ofiR & L.
ELERO BHERESATW B T EEER9
#l, Fiapl 14 4D, SEOBHFHikicks TR &
DREFR b RET L7

= S

1. EEERBlIC B 285
1) TR o#fEEE
Table 2 iz 2 - Ry F*5—gkBXU0a vk
52 bz a—FET TR LB S hERK
T Sz FyrF5—icxy TR L3
Wrahapihiz 741 39%), = b7 R PLTa—
HETE 64 33%) T, mMFTL bz TR Fil
¥8wi- TR pEZHIE 5 H 28%), wIFhih—

RA Dimension

mm
80r p<0.01
.
70
.
.
601 %
.
50 o
.
L]
a0}
: Q
30F
0 definite non
TR TR

REX—v 7 L 2RSS

Table 2. Diagnosis of TR by contrast and
pulsed Doppler echocardiography

Contrast echo-

cardiogram Tota(l)/

TR(+) TR(-)

Pulsed TR(+) 5 2 7 (39)

Doppler TR (—) 1 10 11 (61)

Total ( )=9% 6 (33) 12 (67) 18 (100)
Group Cases %
Definite TR 5 (28)
Probable TR 3 a17)
Non TR 10 (55)

Definite TR is defined as that diagnosed by both
contrast and pulsed Doppler echocardiography. Pro-
bable TR is defined as that diagnosed only by one
technique.
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Fig. 4. Right atrial (RA) and inferior vena caval (IVC) dimensions of definite TR and

non-TR groups.
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Fig. 5. Correlation between right atrial and inferior vena caval (IVC) dimensions.

Abbreviation: RAD =right atrial dimension.

definite TR

§ probable TR
non TR

<lyrs. 1~4yrs.

5~0yrs.

Fig. 6. Frequency of TR in relation to the duration after permanent pacemaker implanta

tion.
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Fig. 7. The tricuspid valve of a patient who dled five years after pacemaker implantation

(an 86-year-old man).

Involvement of the chordae tendineae by the pacing lead (white arrows) is noted. An organized
thrombus sheath and thickening of the chordae tendineae and tricuspid leaflets around the lead sug-

gested the presence of TR.

Abbreviations: RA =right atrium, I =inferior (or posterior) cusp, A =anterior cusp, S=septal cusp.
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Table 3. Frequency of pathological TR and
types of interference with tricuspid
valve motion by pacemaker leads.

case

Type I: Immovable tricuspid leaflets 2

Type II: Involvement of the chordae
tendineae

Type III: I4II 5

Total ' 11 (429%)*

* Pathologically-determined TR is 11 out of 26
autopsies.
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Fig. 8. Orientation of leads in relation to the
leaflets of the tricuspid valve and incidence of
valvular regurgitation.

Abbreviations: TV =tricuspid valve, I=inferior
(or posterior) cusp, S=septal cusp, A=anterior cusp.
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Fig. 9. The heart weight, tricuspid valve (TV) ring diameter and right atrial (RA) volume
of the groups with and without TR diagnosed by autopsy.
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