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Blunt chest traumas mostly occur due to car accidents and can cause many cardiac complications such as septal rupture,
free-wall rupture, coronary artery dissection or thrombosis, heart failure, arrhythmias, and chordae and papillary muscle
rupture. One of the most serious complication is tricuspid regurgitation (TR), which can be simply diagnosed by physical
examination and confirmed by echocardiography. We describe a 48-year-old female patient, diagnosed with severe TR
13 years after a blunt chest trauma due to a car accident. TR was diagnosed with transthoracic echocardiography and
three dimensional transthoracic echocardiography had defined the exact pathology of the tricuspid valve. The patient
underwent successful surgery with bioprosthetic valve implantation and was discharged at 6th postoperative day without any
complication. The patient had no problem according to the follow-up one month and six months after operation.
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Introduction

Severe cardiac injuries after blunt chest traumas are life-
threatening complications that are not rare.' These traumas
can lead to septal rupture, free-wall rupture, coronary
artery thrombosis, heart failure, arrhythmias, chordae or
papillary muscle rupture, and valvular injuries.! Among the
complications of valvular injuries, tricuspid regurgitation
(TR)isthe mostcommon.? Inthe acute phase ofthe trauma, the
diagnosis of TR may be missed in the emergency department
because of its well-tolerable nature as well as the presence of
other more major concerns. Consequently, the patient may
be diagnosed with TR several months or years after the index
event. Two-dimensional transthoracic echocardiography

(2-D TTE) is mostly sufficient for diagnosis when
conducted by an experienced physician. Three-dimensional
transthoracic echocardiography (3-D TTE) and three-
dimensional transesophageal echocardiography (3-D TEE)
may provide beneficial information on the anatomy of the
valve thanks to their better anatomic and spatial resolutions.’

Case Report

A 48-year-old female patient was admitted to our hospital
with shortness of breath and extreme fatigue during daily
activities, previously diagnosed as hypertension and
controlled with medication. She had a history of a blunt trauma
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to her chest in a car accident 13 years earlier. There was a
holosystolic murmur (grade 3) in the fourth intercostal space
at the left sternal border, which increased with inspiration, as
well as pretibial edema and jugular venous distention during
physical examination. Electrocardiography showed atrial
fibrillation and right bundle branch block. Flail tricuspid
valve, right ventricular volume overload, and reduced right
ventricular function were determined by 2-D TTE (Figure 1),
and severe TR was established by Doppler echocardiography
(Figure 2). Further examinations were performed via 3-D
TTE to define the exact pathology of the valve (Figures 3
and 4). Both posterior and anterior leaflets were flail, and
there was a coaptation defect. In addition, severely dilated
right atrium and right ventricle were detected. All of the
tricuspid leaflets were affected. Because of the chronicity of
the lesion, the leaflets were thickened and their movements
were restricted, probably owing to the chronic inflammation
and fibrosis of the leaflets and the subvalvular apparatus.
Based on these echocardiographic findings and the patient’s
complaints, tricuspid valve replacement was planned. The
valve was not suitable for repair, and bioprosthetic valve
implantation was performed successfully. The patient was
discharged without postoperative complications.

Discussion

The most common cause of TR is the dilatation of
the right ventricle and functional causes. The literature
contains an increasing number of the reported cases of TR
due to traumas because of echocardiography availability
in the emergency services and increased frequency of car
accidents.* The most frequently reported injury with TR is
chordal rupture, followed by the anterior papillary muscle
and leaflet tear. These injuries are thought to occur due to a
sudden increased right ventricular pressure against a closed
tricuspid valve, with the pressure causing the traction of the
valvular and subvalvular apparatus.® Although TR remains
usually asymptomatic because of its nature, it can be
diagnosed years after a blunt chest trauma, as was the case
in our patient, and the prognosis is poor in these patients.®
" Eventually, severe TR can lead to severe right ventricular
dilatation and right ventricular failure.

Sometimes 2-D images are not adequate for planning
surgery and 3-D TTE may prove helpful. Indeed, 3D images
can guide the surgery and help select the most appropriate
approach. As was seen in our patient, a blunt chest trauma
can cause damage to more than one leaflet and more than
one valve, so echocardiographic examination is critical when
a blunt chest trauma occurs. All clinicians should be aware
of such complications because the early diagnosis of acute
severe regurgitation is important inasmuch as it may require
urgent surgery. General consensus has it that valve repair,
if possible, is preferable to valve replacement. The timing

of surgery mostly depends on pulmonary hypertension
and symptomatic right ventricular failure,* and the type of
surgery depends on the patient’s pathology of the valve.®

In an emergency setting, it may not be possible to perform
echocardiography due to the patient’s chest injury. TEE may
be required when the physician suspects cardiac damage.’
Indeed, TEE is reliable, yields high quality images of the
valves, and can be used to assess myocardial or valve injury
in cases where TTE is inadequate. Recent advances in 3-D
TEE confer better assessment of valvular heart disease,
guidance of interventional procedures such as the closure
of paraprosthetic leaks and atrial septal defects, accurate
identification of the mitral valve prolapse, and measurement
of the aortic valve area in aortic stenosis.'
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Figure 1. Transthoracic two-dimensional echocardiography, showing dilat-
ed right ventricle and right atrium, flail anterior leaflet of the tricuspid valve,
and thickened and partly mobile posterior leaflet of the tricuspid valve from
the parasternal long-axis view of the right ventricular inflow tract at mid-
systole

LA, Left atrium; LV, Left ventricle; RA, Right atrium; RV, Right ventricle;
A, Anterior leaflet of the tricuspid valve; P, Posterior leaflet of the tricuspid

valve
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Figure 2. Doppler echocardiography, showing severe tricuspid insufficiency

due to coaptation defect of tricuspid valve (asterisk) from the apical view
tract at systole
LA, Left atrium; LV, Left ventricle; RA, Right atrium; RV, Right ventricle
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Figure 3. Transthoracic three-dimensional echocardiography, revealing
severely dilated right ventricle and right atrium, flail and thickened anterior
leaflet of the tricuspid valve, affected septal leaflet, and coaptation defect of
the tricuspid valve in the apical four-chamber view at mid-systole

LA, Left atrium; LV, Left ventricle; RA, Right atrium; RV, Right ventricle;
S, Septal leaflet of the tricuspid valve; A, Anterior leaflet of the tricuspid

valve
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Figure 4. Transthoracic three-dimensional echocardiography view of

tricuspid valve from the atrial aspect at ventricular systole showing
destructed anterior and posterior leaflets of the tricuspid valve (arrows) and
coaptation defect.

Ao, Aorta; MV, Mitral valve; TV, Tricuspid valve; A, Anterior leaflet of the

tricuspid valve; P, Posterior leaflet of the tricuspid valve

Conclusion

Blunt chest truma can lead to various cardiovascular
complications such as rupture of heart valve leaflets and
serious aortic injuries. In some circumstances the damage was
detected years after the accident. TTE and TEE are important
modalities that can be used in emergeny departments. 3-D
TTE and TEE are also helpful for the patients that TTE can
not be performed because of the chest trauma; for to guide
the surgery
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