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Patient: Male, 66-year-old
Final Diagnosis: Traumatic tricuspid regurgitation
Symptoms: None

Clinical Procedure: -

Specialty: Cardiology

Objective: Rare disease

Background: Differentiating traumatic tricuspid regurgitation (TR) from infective endocarditis (IE) is clinically crucial in pa-
tients presenting with abnormal tricuspid valve findings after blunt chest trauma. Particularly, papillary mus-
cle rupture caused by trauma can produce mobile valvular structures that closely resemble vegetations, mak-
ing accurate diagnosis challenging in the acute setting.

Case Report: A man in his 60s with pulmonary sarcoidosis was admitted after a 5-m fall, sustaining multiple fractures.
Preoperative transthoracic echocardiography revealed a 7-mm mobile structure on the anterior tricuspid leaf-
let with flail motion and severe TR. Because of fever, IE was suspected; however, blood cultures and further
investigations excluded IE. A diagnosis of traumatic TR due to papillary muscle rupture was made. Although
the patient was hemodynamically stable under medical therapy, the heart team recommended surgery to pre-
vent long-term heart failure. Four months after fracture repair, tricuspid valve repair with artificial chordae and
annuloplasty was performed. The surgical findings were fully consistent with the preoperative diagnosis, and
pathological examination of the ruptured papillary muscle demonstrated coagulative necrosis without signifi-
cant inflammatory infiltration, supporting a traumatic etiology. At 4-year follow-up, he remains stable without
signs of heart failure exacerbation.

Conclusions: Accurate differentiation between traumatic TR due to papillary muscle rupture and IE is essential, as misclas-
sification may lead to unnecessary antimicrobial therapy or delayed surgical intervention. This case highlights
how mobile traumatic lesions can closely mimic vegetations and underscores the importance of comprehen-
sive evaluation to guide appropriate management and optimize outcomes.
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Introduction

Traumatic tricuspid regurgitation (TR) is rare, and its acute-
phase management, including surgical intervention, has not
been standardized. Diagnosis can be challenging because clin-
ical attention is often directed toward more obvious traumatic
injuries, and acute TR is frequently overlooked due to the ab-
sence of signs or symptoms in the early phase [1-3]. In severe
cases—particularly those involving papillary muscle rupture—
abnormal valvular structures can mimic vegetations, necessi-
tating careful differentiation from infective endocarditis (IE).
Furthermore, traumatic TR can progress over time and lead
to heart failure symptoms years after the initial injury [4]. We
present a case of traumatic TR due to papillary muscle rup-
ture, initially mimicking IE and successfully treated with ear-
ly surgical repair. This case emphasizes the importance of the
prompt recognition, accurate diagnosis, and timely surgical
management of traumatic TR.

Case Report

A man in his 60s with pulmonary sarcoidosis, interstitial pneu-
monia, hyperuricemia, dyslipidemia, and benign prostatic hy-
perplasia was transported to the emergency department after
falling 5 m from a ladder onto concrete, sustaining multiple trau-
matic injuries. He had fractures of the distal left radius, right
calcaneus, and the seventh left rib (Figure 1A, 1B). On admis-
sion, he had fever (37.7 °C), oxygen saturation 94% on room
air, blood pressure 104/70 mm Hg, and heart rate 98 beats per
minute. Physical examination revealed a grade 1/6 systolic mur-
mur, best heard at the fourth left sternal border. The abdomen
was flat and soft, without rash or edema. Laboratory test results
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showed a white blood cell count of 7100/uL (reference range:
3300-8600/uL), hemoglobin level of 13.6 g/dL (13.7-16.8 g/dL),
creatinine level of 1.23 mg/dL (0.65-1.07 mg/dL), C-reactive
protein level of 0.29 mg/dL (< 0.14 mg/dL), and N-terminal pro-
brain natriuretic peptide level of 1787 pg/mL (< 125 pg/mL).
Chest radiography revealed cardiomegaly with a cardiotho-
racic ratio of 53%, without pulmonary edema or pleural effu-
sion (Figure 1C). Electrocardiography showed sinus tachycar-
dia without ST-T changes. Transthoracic echocardiography on
day 2, prior to orthopedic surgery, revealed a 7-mm mobile
mass-like structure on the anterior tricuspid leaflet with pro-
nounced flail motion accompanied by a TR jet. The TR jet was
defined as severe grade because of a vena contracta width of
8.3 mm, a color Doppler jet area of 14.7 cm?, and a ratio of col-
or jet area to right atrial area of 68%. No pericardial effusion
was observed (Figure 2, Videos 1, 2). The echocardiogram re-
sults are shown in Table 1.

Because of fever and the abnormal anterior tricuspid leaflet
structure, IE was suspected. Blood cultures were obtained, and
empiric ceftriaxone (2 g/day) was initiated. By day 6, cultures
remained negative, and no Duke criteria were met aside from
the structural anomaly. IE was therefore ruled out, and the
flail leaflet was attributed to blunt chest trauma, with acute
TR considered secondary to that injury.

The patient remained hemodynamically stable, and acute
TR was managed with oral diuretics (azosemide 15 mg/day).
Orthopedic surgeries were performed on days 8 and 10 with-
out complications. Regarding the traumatic TR, the heart team
recommended surgical intervention, considering long-term
heart failure prevention.

Figure 1. Chest X-ray and computed tomography findings in the emergency department. Computed tomography revealed the
fracture of the left seventh rib (A, B), and chest X-ray revealed mild cardiomegaly without pleural effusion or pulmonary
congestion (C). A red arrow and a circle indicate the fracture site.
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Figure 2. Transthoracic echocardiography findings on hospital day 2. Transthoracic echocardiography demonstrated a 7-mm mobile,
mass-like structure attached to the flail anterior tricuspid leaflet (A, red dotted circle) with a severe eccentric regurgitant jet
(B). Abbreviations: LA, left atrium; LV, left ventricle; RA, right atrium; RV, right ventricle.

Video 1. The apical 4-chamber view on transthoracic
echocardiography shows a 7-mm mobile mass-like
structure attached to the anterior tricuspid leaflet,
demonstrating pronounced flail motion.

Four months later, the patient underwent tricuspid valvuloplas-
ty with artificial chordae reconstruction and ring annuloplas-
ty. Intraoperative inspection revealed papillary muscle rupture
with complete detachment of all chordae tendineae connect-
ed to the anterior tricuspid leaflet, resulting in flail motion
(Figure 3). Pathological examination of the ruptured papillary
muscle demonstrated loss of myocardial nuclei and increased
cytoplasmic eosinophilia, with only scarce inflammatory cell
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Video 2. A color Doppler image demonstrating pronounced
tricuspid regurgitant.

infiltration, consistent with coagulative necrosis (Figure 4).
Postoperative transthoracic echocardiography confirmed sat-
isfactory valve function, with only mild residual TR. He was
discharged on postoperative day 10.

At 4 years postoperatively, the patient remains stable without
heart failure exacerbation.
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Table 1. Transthoracic echocardiographic findings.

Parameter

Aortic diameter

Color Doppler jet area of TR to right atrial area ratio
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Finding Units
34.0 mm
"""""""""""""""""""""" 28 mom
- &0 mm
e mm
""""""""""""""""" 00  mm
""""""""""""""""" 60 omm
- 40 mmo
"""""""""""""""""""" g0 om
"""""""""""""""""""""" 70 om
""""""""""""""""" %0 %
"""""""""""""""""""""" %8  beats/mn
"""""""""""""""""""""" v mm
""""""""""""""""" %0 s
"""""""""""""""""""""" 041
"""""""""""""""""""""" 55 oms
S es s
"""""""""""""""""""""" s9
"""""""""""""""""""""" 371 omm
""""""""""""""""" 204 mm
"""""""""""""""""""""" 86  mm
""""""""""""""""" 74 mm
"""""""""""""""""""""" 7 %
83 mmo
""""""""""""""""" w7 e
"""""""""""""""""""""" & %

Abbreviations: IE, infective endocarditis; TR, tricuspid regurgitation; m-Simpson = modified Simpson method; E, early transmitral inflow

velocity; E’, average early diastolic mitral annular velocity.

Discussion

Traumatic TR is rare and often undiagnosed in the early stag-
es, partly because of the discrepancy between regurgitant se-
verity and murmur intensity, and because clinical attention is
typically focused on more obvious injuries, such as fractures or
hemorrhage [5]. Consequently, knowledge regarding the acute-
phase management, surgical indications, and optimal timing
of intervention for traumatic TR remains limited.

Fever is frequently observed during the acute phase of trau-
ma due to elevations in cytokines, such as tumor necrosis fac-
tor-alpha [6]. In cases of traumatic TR due to papillary muscle
rupture, the resulting abnormal structures can mimic vegeta-
tions. Careful differentiation from IE is therefore essential, as
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demonstrated in this case. A thorough evaluation, including
blood cultures, is warranted.

The pathological findings suggest a direct traumatic avulsion
of the papillary muscle caused by external mechanical force,
rather than an inflammatory process, with resultant ischemic
changes in the tissue. In blunt thoracic trauma, such external
forces may also be transmitted to other cardiac structures. Thus,
clinicians should be alert to acute complications that may ac-
company valvular injury, including myocardial contusion, car-
diac tamponade from associated cardiac chamber injury, and
lifethreatening arrhythmias. In this patient, intraoperative and
histopathological findings argued against IE, supporting the
diagnosis of traumatic papillary muscle rupture.
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Figure 3. Intraoperative Image. The white arrow indicates the
ruptured tip of the papillary muscle connected to the
chordae tendineae of the anterior tricuspid leaflet,
resulting in prolapse of the leaflet. Abbreviations: ATL,
anterior tricuspid leaflet; RA, right atrium; RV, right
ventricle.

Recent reports indicate that the natural history of traumatic
TR varies according to the extent and components of valvu-
lar and subvalvular injury. Limited injuries to the chordal and
leaflet apparatus are associated with a more benign clinical
course. In contrast, multimobility injuries, for example trau-
matic TR involving papillary muscle rupture, are associated
with a higher risk of persistent severe TR, progressive right
ventricle dilatation, and late heart failure [3,7]. Clinically rel-
evant triggers for surgical consideration include flail leaflet
or ruptured subvalvular apparatus, echocardiographic mark-
ers of severe TR, progressive right ventricle dilatation or dys-
function, and the development of symptoms or biomarkers of
volume overload. In our patient, the TR met quantitative cri-
teria for severe grade, and the anterior leaflet demonstrated
large flail motion due to papillary muscle rupture. Although
the patient was hemodynamically stable initially, these find-
ings raised concern for future right ventricle remodeling and
reduced likelihood of durable conservative management.
Additionally, delayed surgical intervention can complicate re-
pair, as papillary muscles, chordae, and affected leaflets of-
ten became atrophic or degenerative [8]. For these reasons,
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Figure 4. Microscopic image of the ruptures papillary muscle.
Pathological examination showed coagulative necrosis.

the heart team recommended surgical repair to maximize the
chance of durable valve reconstruction and to prevent late
right ventricular dysfunction.

Conclusions

This case highlights the clinical importance of early recogni-
tion and careful differentiation of traumatic severe TR from
IE in patients presenting with abnormal tricuspid valve find-
ings after blunt chest trauma. Accurate diagnosis based on the
multidisciplinary approach that integrates clinical assessment,
microbiological evaluation, and detailed echocardiographic ex-
amination is essential for appropriate management.
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