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Traumatic Tricuspid Regurgitation Caused by
Myocardial Laceration: A Three-Dimensional
Echocardiographic Study

Chizuko Kamiya, MD, Takahiro Ohara, MD, PhD, Satoshi Nakatani, MD, PhD, Yukiko Oe, MD,
Kazuo Niwaya, MD, Akio Ogawa, BS, Hideaki Kanzaki, MD, Kazuhiko Hashimura, MD,
and Masatumi Kitakaze, MD, PhD, Osaka, Japan

A 19-year-old man was admitted for severe traumatic tricuspid regurgitation (TR) 4 months after a traffic
accident. Transthoracic echocardiography revealed severe TR, with an abnormal chordal structure. Three-
dimensional echocardiography showed widely lacerated right ventricular endocardium involving many sub-
valvular components. In this case of traumatic TR, three-dimensional echocardiography was useful not only
for its diagnosis but also in providing important information for surgical decision making. (J Am Soc Echocar-
diogr 2010; - H-8.)

Keywords: Traumatic tricuspid regurgitation, Three-dimensional echocardiography, Heart failure, Surgical repair

CASE PRESENTATION

A 19-year-old man was hit by a motor vehicle while riding on a motor-
cycle. He hit his head and chest strongly on the ground and was taken
to the emergency room of a local hospital. He did not show any bleed-
ing. On auscultation, a subtle pansystolic murmur was noted. Other
results of the physical examination were unremarkable. The patient’s
electrocardiogram demonstrated complete right bundle branch block,
which had not been noted previously. His head and chest x-ray
showed no signs of bone fracture. Transthoracic echocardiography
(TTE) revealed mild tricuspid regurgitation (TR) without any sign of
heart failure. Shortly thereafter, the patient was discharged:

Four months later, he began to.complain of dyspnea on mild exer-
tion, and TTE showed severe TR and an enlarged. right ventricle.
Diuretics were prescribed, but his symptoms did not improve. He
was referred to our hospital for further treatment of severe TR.

On admission, his blood pressure and heart rate were 110/80 mm
Hg and 80 beats/min, respectively. A prominent v wave was observed
in his jugular vein. A grade 2/6 pansystolic murmur was present pre-
dominantly at the lower left sternal border, and a fourth heart sound
was auscultated. The patient had no abnormalities in his abdomen or
extremities. All laboratory results were normal, but the level of plasma

From the Department of Perinatology (C.K\) and the Division of Cardiology (T.0.,
Y.0., HK., KH., M.K), National Cardiovascular Center, Osaka, Japan; the
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Ciinical Physiology, Osaka Minami Medical Center, Osaka; Japan (A.O.).
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Figure 1 TTE. (A) Enlarged right ventricle (RV) and: prolapsed
0894-7317/$36.00 tricuspid valve with abnormal chordal structure (arrow). (B). The
Copyright 2010 by the American Society of Echocardiography. left ventricle (LV) was deformed in diastole, compressed by the
doi:10.1016/j.ech0.2009.12.003 enlarged right ventricle. LA, Left atrium; RA, right atrium.
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Figure 2 Three-dimensional echocardiography and schema: {A) A view from the RV apex. The chordal structure (arrow) arose from
the wide area of the RV septal and posterior wall and led to the anterior and posterior tricuspid leaflets. (B} A view from the right atrium.

The chordal structure (arrow) included many subvalvular components, such-as chordae tendineae and papillary muscles.

brain natriuretic peptide was increased to 62.5 pg/ml. (normal range,
<20.0 pg/mL).

TTE revealed severe TR, and all 3 leaflets of the tricuspid valve
were: prolapsed. The TR pressure gradient was about. [0. mm Hg,
We found an abnormal chordal structure arising from the right ven-
tricular (RV) septal wall and leading to the anterior and posterior leaf-
lets of the tricuspid valve (Figure 1A). From the RV inflow view, this
chordal structure looked like abnormal chordae tendineae (Video 1).
The patient’s left ventricle preserved its function but was deformed in
diastole, compressed by the dilated right ventricle (Figure {B).

We performed three-dimensional echocardiography to examine
the abnormal chordal structure in more detail. The chordal structure
arose from the wide area of the RV septal and posterior wall and led
to the anterior and posterior tricuspid leaflets (Figure 2A, Video 2).
A part of this chordal structure resembled septal myocardium.
Around this chordal structure, we observed many subvalvular com-
ponents, such as chordae tendineae and papillary muscles
(Figure 2B, Video 3). None of the 3 leaflets of the tricuspid valve
seemed to be damaged.

Because the patient’s clinical symptoms worsened even after oral
medications and his right heart was enlarged, we thought that his

Anterior
tricuspid
leaflet

=

Figure 3 Surgical view of tricuspid valve structures. The anterior
(upper arrow) and posterior leaflets were severely prolapsed
because the endocardium of the RV septum (lower arrow) was
detached  widely, including the papillary. muscle and the
subvalvular components.
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tricuspid valve insufficiency should be corrected operatively. He un-
derwent surgery 9 months after the accident. The endocardium of
his RV septum was detached widely, including the papillary muscle
and the subvalvular components (Figure 3). Because of this myocar-
dial laceration, the papillary muscle and chordae tendineae did not
function normally, and all 3 leaflets of the tricuspid valve were pro-
lapsed. The abnormal funicular structure observed on preoperative
echocardiography was RV endocardial laceration and subvalvular
components including the papillary muscle.

From these operative findings, the surgeons decided to repair the
tricuspid valves rather than perform mechanical valve replacement.
Partial reattachment of the septal myocardium, artificial chordae im-
plantation, and tricuspid annuloplasty with an Edwards MC> ring
(Edwards Lifesciences, Irvine, CA) were performed. There were no
perioperative complications, and the patient’s symptoms improved
after surgery. Postoperative TTE showed moderate TR with only
prolapse of the anterior leaflet.

DISCUSSION

Tricuspid insufficiency after blunt chest trauma has been reported
more frequently than previously because of physicians’ awareness,
an increasing number of traffic accidents, and the expanding use of
TTE."? Moreover, there have been several reports in which transeso-
phageal echocardiography was - quite useful to diagnose tricuspid
insufficiency, as well as TTE.>* Here we report the usefulness of
three-dimensional echocardiography to provide precise information
about the mechanism of tricuspid insufficiency.

We experienced a case of traumatic TR of only mild degree imme-
diately after a motor vehicle accident that became severe several
months later. Clinical courses of traumatic TR are various, and the
time course of clinical deterioration is related to the type of tricuspid
valve damage incurred. Papillary muscle rupture led to surgery within
a year, whereas less severe chordal damage allowed. a more benign
course that lasted from: 10 to 25 years from the time of injury.to sur-
gety.® Our patient had a similar mechanism of TR as papillary muscle
rupture, and his symptoms certainly worsened within months. From
this point of view, careful follow-up of patients with traumatic TR is
required, even if TR is of only mild degree at first.

Three-dimensional echocardiography showed details of the mech-
anism of traumatic TR, which was the laceration of septal endocar-
dium: A review of the literature revealed no report of such a cause
of traumatic TR. The most frequently reported:cause of traumatic

Video 1 Two-dimensional RV inflow view. The chordal structure
looked like abnormal chordae tendineae; and both anterior and
posterior leaflets were prolapsed.

Video 2 Three-dimensional echocardiographic image viewed
from the RV apex. The chordal ‘structure (arrow) arose from
the wide area of the RV septal and posterior wall and led to
the anterior and posterior tricuspid leaflets.

Kamiyaetal 1.e3

TR is chordal rupture, followed by rupture of the papillary muscle
and leaflet tear."

In our case, information from three-dimensional echocardiography
was helpful in deciding an operative approach. When two-dimen-
sional echocardiography showed that all three tricuspid valves were
prolapsed, we thought that tricuspid valve repair would be difficuit
in this case. However, from three-dimensional echocardiography,
we knew more details about the mechanism of valve prolapse and
thought that it might be possible to repair them. Recently, early sur-
gery has been recommended to relieve symptoms and to prevent
RV dysfunction and atrial fibrillation because of favorable outcomes
after valve repair.%” Moreover because of the poor long-term results
with valvular prosthesis,® tricuspid valvuloplasty is desirable, espe-
cially in younger patients such as ours. In operative cases of traumatic
TR, the feasibility of tricuspid valve repair depends on the mechanism
of regurgitation.” In our case, TTE revealed that all 3 leaflets were pro-
lapsed; but the exact mechanism of TR was unclear. On the other
hand, three-dimensional echocardiography gave us more direct
recognition of the myocardial {aceration and intact leaflets. Such
preoperative information was helpful in surgical decision making.
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Video 3 Three-dimensional echocardiographic image viewed
from the right atrium. The chordal structure (arrow) included
many ‘subvalvular components; ‘such as chordae tendineae
and papillary muscles:
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