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We present a case of delayed diagnosis of traumatic tricuspid valve rupture in a patient
who was emergently brought to the operating room for repair of lacerations to the heart
and liver without intraoperative transesophageal echocardiography (TEE). Initial post-
operative transthoracic echocardiography (TTE) did not show structural pathology.
One week later, TTE with better image quality showed severe tricuspid regurgitation.
Subsequently, TEE clearly demonstrated rupture of the anterior papillary muscle and
flail anterior tricuspid leaflet. The case description is followed by a brief discussion of
the utility of TEE in the setting of blunt thoracic trauma.
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INTRODUCTION

Traumatic rupture of the tricuspid valve apparatus is a
rare event, with about 100 cases reported in the literature.
The diagnosis can be difficult to make due to a lack of
acute physical findings and the presence of other traumat-
ic injuries [1], and it is often made long after the causative
injury [2]. Although the tricuspid valve is an anterior
cardiac structure, transthoracic echocardiography (TTE)
can be less effective than transesophageal echocardiogra-
phy (TEE) in making the diagnosis in the setting of chest
trauma [3]. We present the case of a 32-year-old man
who suffered multiple injuries, including sternal fracture
and cardiac laceration, during a high-speed motor vehicle
accident. He was brought to the operating room directly
from the emergency department for the repair of cardiac
and liver lacerations. Neither TTE nor TEE was part of his
initial or intraoperative evaluation. Focused TTE that was
done the next morning ruled out cardiac tamponade as
a source of hypotension, but failed to demonstrate struc-
tural cardiac pathology. Six days later, comprehensive
TTE was performed to assess heart function in the setting
of suspected septic shock. This time, TTE showed severe
tricuspid regurgitation and dilatation of the right-sided
cardiac chambers, thought to be due to tricuspid annular
dilatation from elevated pulmonary pressure. Subsequent
TEE clearly demonstrated avulsion of the anterior papil-
lary muscle and flail anterior leaflet of the tricuspid valve
with wide-open tricuspid insufficiency. Over the next
4 days, the patient’s sepsis improved, but his renal and
liver function began to deteriorate and he was brought to
the operating room for an intervention on the tricuspid
valve.

CASE REPORT

A previously fit 32-year-old male warehouse worker
was brought to our emergency department as a level A
trauma case after being an unrestrained driver of a large
sport utility vehicle that crashed into the side of a build-
ing going approximately 40 miles per hour (or roughly
65 kilometers per hour), while the patient was inhaling
keyboard cleaner and “blacking out.” His pre-hospital

Glasgow Coma Scale score was 15. He was hypotensive on
arrival and given two units of packed red blood cells with
normalization of his blood pressure. On examination, he
was found to have tenderness over his sternum as well as
abdominal distention and tenderness. His laboratory val-
ues were unremarkable. His initial chest roentgenogram
was notable only for fractures of the third to sixth right
ribs and the second and fifth left ribs. Computed tomog-
raphy (CT) showed contusion of the right upper and
middle lung lobes, a left-sided pleural effusion suspicious
for hemothorax, a mildly displaced comminuted posteri-
or right acetabular fracture, and hypodensity of segment
IV of the liver with perihepatic stranding suspicious for a
laceration. A chest tube was placed on the left side and 1.5 L
of blood was evacuated, prompting exploration.

The patient was brought directly to the operating room,
where through an anterolateral thoracotomy, the pericar-
dium was found to be widely ruptured. A partial-thick-
ness laceration of the left ventricle was found and repaired
with interrupted, pledgeted sutures. During this time the
patient became hypotensive with an enlarging abdomen,
and due to concerns regarding possible intra-abdominal
hemorrhage he underwent exploratory celiotomy through
a midline incision from xiphoid to the pubic symphysis.
On examination of the liver, a grade IV laceration with
active bleeding near segment IVb was noted. Bovie elec-
trocautery, argon beam coagulation, and hepatorrhaphy
with Zero-Chromic suture on a blunt needle were per-
formed in an effort to achieve hemostasis. Although the
bleeding improved, active hemorrhage continued. The
abdomen was irrigated and packed with laparotomy pads,
and an Abthera™ (3M Health Care, St. Paul, MN, USA)
temporary abdominal closure device was applied. The
patient was taken to the interventional radiology suite in
critical condition for successful embolization of hepatic
segments 3 and 4 with gel foam slurry and then to the
trauma intensive care unit for resuscitation. His orthope-
dic injuries were initially treated with right lower extremi-
ty skeletal traction.

TTE was obtained the next morning due to hypo-
tension to rule out cardiac tamponade (which it did);
however, the image quality was suboptimal and tricuspid
regurgitation was not detected. Over the next 6 days, the
patient remained intubated with bilateral pulmonary
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contusions and poor gas exchange. TTE was performed
again to evaluate his heart function with improved image
quality and demonstrated severe tricuspid regurgitation
with severe right ventricular dilatation (Fig. 1). This was
attributed to elevated pulmonary pressure, but subse-
quent TEE showed rupture of the papillary muscle and a
flail anterior tricuspid leaflet (Fig. 2A, C) with torrential

tricuspid regurgitation (Fig. 2B) shunting right to left
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across a patent foramen ovale. At the time, the patient ap-
peared to be septic and had very poor gas exchange. Over
the course of the next several days after washout of his ab-
domen, his pressor requirements decreased considerably,
gas exchange improved to the point where his fraction of
inspired oxygen was 0.5, and his liver and renal function
began to deteriorate, suggesting that severe tricuspid re-
gurgitation was having a significant impact on his renal

Fig. 1. Transthoracic echocardiogram taken on postoperative day 6 (A) without and (B) with a Doppler signal showing severe tricuspid regurgitation

without a clear etiology. The arrow points towards the tricuspid valve.

Fig. 2. Transesophageal echocardiogram taken on postoperative day 7 demonstrating a ruptured papillary muscle and flail anterior leaflet of the
tricuspid valve. (A) Mid-esophageal long axis view. The arrow points to the ruptured papillary muscle still attached to the flail anterior leaflet. (B)
Mid-esophageal 4-chamber view showing severe tricuspid regurgitation with a ruptured papillary muscle head and flail tricuspid valve. The inter-atrial
septum appeared thinned out and bulged up with a tricuspid regurgitation jet. (C) Three-dimensional zoomed-in view showing the ruptured papil-
lary muscle protruding into the right atrium (arrow).
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and hepatic physiology. We therefore took the patient
back to the operating room 10 days after his index opera-
tion.

Through a median sternotomy, we exposed the tricus-
pid valve through an oblique incision in the right atrium.
The anterior papillary muscle had ruptured and the an-
terior leaflet was untethered and flail (Fig. 3). There was
also avulsion of the septal leaflet. We attempted repair
by re-attaching the avulsed septal leaflet with a running
5-0 monofilament suture and used another 5-0 pledgeted
monofilament suture to re-attach the papillary muscle
to the right ventricle. Insufflation of the right ventricle
with saline appeared to demonstrate competency of the
valve and we placed a #36 annuloplasty ring. We also re-
paired a large, patent foramen ovale. Upon waning from
cardiopulmonary bypass, there was at least moderate
tricuspid valve regurgitation; therefore, we resumed full
cardiopulmonary bypass, removed the annuloplasty ring
and replaced the valve with a #27 bioprosthesis. We then
weaned the patient from bypass uneventfully in a normal
sinus rhythm.

After multiple washouts, his abdomen was closed with
retention sutures and he was discharged to a rehabilita-
tion facility after a 35-day hospital stay. He was discharged

Flail anterior leaflet TV

Ruptured anterior
papillary muscle
protruding through
tricuspid valve

Fig. 3. Intraoperative image of the ruptured papillary muscle projecting
into the right atrium through the flail anterior leaflet of the tricuspid
valve.

home 2 weeks later. At a follow-up visit 3 months later, he
had made a full recovery from his thoracic and abdominal
injuries, but remained non-weight-bearing on the right
lower extremity.

DISCUSSION

Trauma is the leading cause of death in people younger
than 45 years old in the United States. Motor vehicle colli-
sions represent the most common cause of major thoracic
injury among patients presenting to emergency depart-
ments, and blunt chest trauma is a major source of mor-
bidity and mortality both domestically and globally [4].
Ventricular contusion is the most common cardiac injury
after major blunt chest trauma, but free wall rupture,
aortic injury, septal rupture and valvular disruption have
all been previously described [5,6]. Our case illustrates
the difficulty in using TTE in the setting of blunt thorac-
ic trauma where the acoustic window may be obscured
by inflamed tissue planes, hematoma, chest tubes, and
bandages. The initial TTE did not reveal what was later
described as “torrential” tricuspid regurgitation, and sub-
sequent TTE was not able to demonstrate the mechanism
that was clearly shown on TEE. While traumatic rupture
of the tricuspid valve is rarely reported, the diagnosis is
often delayed for years. A classic series of 13 cases report-
ed a median interval between injury and operative inter-
vention of 17 years [2], and the true incidence is likely
underreported [1]. Prompt diagnosis is useful, even if the
patient is asymptomatic, since repair strategies are more
often successful prior to the development of irreversible
right ventricular dysfunction [2].

Initial resuscitation and management of trauma pa-
tients is based on Advanced Trauma Life Support proto-
cols, which in the setting of blunt chest trauma emphasize
focused assessment with sonography for trauma [7], an
excellent method of demonstrating pericardial or pleural
effusion or pneumothoraces, but one that is suboptimal
for diagnosing structural heart problems [8]. CT is also
emphasized in protocols for patients with blunt chest
trauma, but it is similarly inadequate for diagnosing struc-
tural heart pathology and is contraindicated in patients
who need emergent exploration. In the acute setting, these
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diagnostic modalities are useful given the widespread
availability of the technology and the dissemination of the
knowledge required to perform and interpret the studies.
TEE is less widely available in the acute setting, but is in-
creasingly available in trauma center operating rooms [9].

Although given this patient’s intra-abdominal hemor-
rhage, it is unlikely that we would have chosen to address
the tricuspid valve pathology in the index operation,
awareness of severe tricuspid regurgitation may have
facilitated his subsequent management. Regardless, the
case illustrates the importance of TEE in the setting of
blunt thoracic trauma. Indeed, the utility of perioperative
TEE for the management of trauma patients has been
supported [10]. Various trauma severity indices including
the thoracic component of the New Injury Severity Score
[11] and the Thorax Trauma Severity Score [12] can help
stratify blunt chest trauma into major and non-major.

In the setting of major blunt force trauma to the chest
with or without apparent external cardiac injury, intraop-
erative TEE is an indispensable adjunct to rule out con-
comitant structural injuries, and we suggest that it should
be used routinely. In patients with major blunt chest trau-
ma who do not have indications for an operative inter-
vention, TEE may neither be practical or necessary in the
acute setting, but we feel that it should be a routine part
of patients’ evaluation prior to discharge.
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