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Traumatic tricuspid regurgitation in a pediatric patient: Is an 
early diagnosis possible?
Insuficiencia tricuspídea traumática en paciente pediátrico: ¿Es posible el diagnóstico 
temprano?
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Introduction

Traumatic valvular injuries in the pediatric patient are 
isolated and heterogeneous episodes that are associ-
ated with high-energy trauma1-5. Initial clinical manifes-
tations depend on the affected valve and severity of the 
injury and can go unnoticed in the vast majority of 
cases4-7. In this context, tricuspid valve injury is the 
least frequent and is diagnosed lately due to its low 
clinical and hemodynamic initial repercussion4,8,9. The 
case is presented of a boy with severe tricuspid regur-
gitation secondary to chest trauma resulting from being 
run over by a motor vehicle.

Clinical case

A 9-year-old boy, who attended the authors’ hospital 
with a history of months with mild effort dyspnea symp-
toms. Relevant personal history included closed chest 
and pelvic trauma (bilateral lung contusion, right pneu-
mothorax, bilateral rib fractures, and left juxta-articular 
sacroiliac fracture) resulting from having been run over 
by a motor vehicle 12 months prior. His evolution had 
been favorable, with physical examination and cardiac 
auscultation without significant abnormalities at 
discharge.

At present, he had clinical symptoms consistent with 
right heart failure and low-intensity systolic murmur 
(II/VI) in the mesocardium. ECG showed previously-un-
known incomplete right bundle branch block, with echo-
cardiography revealing severe tricuspid regurgitation. 
Coaptation deficit secondary to anterior leaflet prolapse 
due to a ruptured tendinous cord that caused a wide 
jet with Coandă effect (15-mm vena contracta) that 
reached the atrial roof and generated systolic flow re-
versal in the suprahepatic veins was identified. The 
tricuspid annulus (30 mm; z-score, +1.6) and right ven-
tricle (RVEDD, 23 mm; z-score, +2) were dilated, with 
preserved systolic function (TAPSE, 25 mm). Elective 
surgical repair was decided (Fig. 1).

Through midline sternotomy, under cardiopulmonary 
bypass with anterograde cardioplegia, and cardiac 
arrest, the tricuspid valve was explored through right 
atriotomy. The tricuspid valve showed prolapse of the 
anterior leaflet due to a ruptured tendinous cord of the 
anterior papillary muscle with a fissure at the level of 
the anteroseptal tricuspid valve commissure and an-
nular dilation. The cord was reinserted into the head 
of the anterior papillary muscle with 6-0 Prolene®, the 
rupture was closed with anteroseptal commissuroplas-
ty plus annuloplasty according to De Vega’s tech-
nique. The post-operative period was uneventful, and 
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the boy was discharged after 7 days without residual 
valve failure.

Follow-up echocardiography at two years showed an 
absence of tricuspid regurgitation, without residual pro-
lapse or restriction, with right ventricular size normal-
ization (RVEDD, 18 mm; z-score, + 0.28) (Fig. 2).

Discussion
High-energy trauma, as in the case of traffic acci-

dents, causes cardiac injuries in pediatric patients with 
an incidence of approximately 12.5% 1,3.10, with myocar-
dial contusion being the most common injury1,3,6,11,12. 
Valvular involvement is rarer and usually occurs in the 
end-diastolic phase, which is a moment of the cardiac 
cycle, in which intracavitary pressures peak before the 
valve opening4,5,12,13. The most commonly affected 
valves are almost always the aortic valve, followed by 
the mitral, pulmonary, and finally, the tricuspid valve1,12. 
The most often described injury in atrioventricular valves 
is cord rupture, as in the presented case, followed by 
papillary muscle rupture and leaflets, involvement4,5,12.

In the case of heart valve injury, the simplest diag-
nostic method is auscultation since any acute valve 
injury precipitates the onset of a heart murmur. Howev-
er, the suspected diagnosis, in the context of serious 
multiple trauma, may go unnoticed, especially when the 
injury has no significant hemodynamic repercussions, 
which results in most patients being diagnosed a pos-
teriori when the progression of an untreated valve dys-
function starts showing signs of heart failure, 
newly-occurring heart murmurs or arrhythmias3-8,12,13. It 
is also possible that structural valve damage ultimately 
causes the definitive injury days later. In the presented 

case, everything seems to indicate that the anterior 
papillary muscle tendinous cord avulsion occurred after 
discharge, and thus, it could only be diagnosed once 
secondary tricuspid regurgitation that was completely 
established.

Right side injuries are usually better tolerated since 
a sudden rise in right atrial venous pressure does not 
have a significant clinical impact due to systemic ve-
nous system capacitance. In contrast, acute mitral or 
aortic injuries produce pulmonary capillary pressure 
sudden elevation, with the appearance of acute lung 
edema and heart failure1,8,9.

Delayed diagnosis and treatment result in the appear-
ance of other added defects, such as annuloaortic ecta-
sia, progressive ventricular dilatation and dysfunction, 
and tachyarrhythmia due to cavity dilation. In these cas-
es, evolution time determines the surgical technique and 
the possibilities of carrying out an effective repair to 
avoid valvular replacement, facilitate ventricular remod-
eling and heart failure signs disappearance4,5,8,9,12,14.

Ultrasound in the multiple trauma patient (ECHO-
FAST, Focused Abdominal Sonography for Trauma 
Scan)15-17 allows making an initial evaluation in a few 
minutes and identifying anatomical structures of vital 
importance: the pleural space (hemopneumothorax), 
Morrison space, splenic fossa, Douglas space, and 
vascular central structures. However, its systematic use 
in the pediatric patient is not that standardized, and it 
is restricted, on many occasions, to arterial hypotension 
rapid differential diagnosis15-16.

Transthoracic echocardiography can provide much 
more information in the context of multiple trauma, even 
if it is in the form of secondary diagnoses. In the pre-
sented case, the physiological consequences at the 

Figure  1. Pre-operative color Doppler echocardiography 
revealing severe tricuspid regurgitation due to anterior 
leaflet prolapse.

Figure 2. Post-operative color Doppler echocardiography 
showing minimal tricuspid regurgitation.
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ventricular and valvular level of the delay in the 
 diagnosis of an injury on a structurally normal tricuspid 
valve are noted, and the fact that systematic echocar-
diographic workup would have provided data on unsus-
pected tricuspid valvular and subvalvular compromise 
stands out. Moreover, this analysis would enable car-
rying out an exhaustive study of the mechanisms caus-
ing the injury when planning a surgical repair as optimal 
as possible that avoids the need for valve replacement, 
even more so in a pediatric patient1,2,7,9,12,13. It could be 
interesting to include echocardiographic examination in 
the care of the multiple trauma pediatric patient even 
without clinical evidence of cardiac injury.

Conclusion
Systematic echocardiographic assessment in every 

pediatric patient, in the context of multiple trauma, 
might be indicated to diagnose valvular injuries that can 
otherwise go unnoticed, with the consequent risk of 
ventricular deterioration.
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