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Decision-Making in a Pulmonary Valve
Fibroelastoma: The Role of Intraoperative

Transesophageal Echocardiography

Lorrain Banuls, MD, Rafa Jireh O. Iglesias, MD, F�abio de Vasconcelos Papa, MD,
Mimi Xiaoming Deng, MD, and David A. Latter, MD, Toronto, Ontario, Canada
VIDEO HIGHLIGHTS

Video 1: Two-dimensional TEE, midesophageal, RV inflow-

outflow (69�) view, demonstrates a mobile, round 1.2-cm mass

in the RVOT in diastole and protruding into themain pulmonary

artery in systole.

Video 2: Two-dimensional TEE, upper esophageal, ascending

aorta short-axis (0�) view, demonstrates a pediculated mass

attached to the pulmonary valve protruding into the main pul-

monary artery in systole.

Video 3: Two-dimensional TEE with color flow Doppler,

midesophageal RV inflow-outflow (52�) view, after removal of

the mass demonstrates a centrally directed, long jet of PR with a

narrow origin consistent with mild to moderate grade.
INTRODUCTION

Cardiac tumors are uncommon pathologies.1 Echocardiography is a
key to their identification, assessment of their local expansion, and he-
modynamic consequences,2 as well as to surgical decision-making. In
most cases, treatment consists of immediate resection to avoid compli-
cations such as embolic events.3 In adult patients, most cardiac tumors
are myxomas (80%).4,5 Cardiac fibroelastomas (CFEs) are the second
most common primary tumors of the heart and are commonly
attached to the aortic valve. In rare cases, CFEs may be attached to
the pulmonary valve.6

We herein present the case of a 74-year-old patient with a tumor
located on the pulmonary valve. After resection, it was identified as
a CFE. We will discuss how transesophageal echocardiography
(TEE) has been amainstay for diagnosis, decision-making, and postop-
erative evaluation of this unusual condition.
Viewthevideocontentonlineatwww.cvcasejournal.com.

CASE PRESENTATION

This is a case of a 74-year-old man who presented to the emergency
department 3 months before surgery for a syncopal episode. The pa-
tient has a medical history of transient ischemic attack, a newly discov-
ered indeterminate nodule in the left lung, and cardiovascular risk
factors: type 2 diabetes, hypertension, and dyslipidemia. There was
no identifiable cause for the syncope. In this context, a transthoracic
echocardiography (TTE) was done and showed an otherwise normal
study except for an incidental mass attached to the ventricular side of
the pulmonary valve measuring 1.3 �1.1 cm. It was mobile with het-
erogeneous echogenicity and regular edges. There was a trace pulmo-
nary regurgitation (PR). Due to these physical characteristics, the main
hypothesis was a myxomawith a risk of enlargement or embolic com-
plications. However, the simultaneous existence of a lung nodule and
the unusual location raised doubts about the origin of the mass. The
preoperative coronary angiogram showed an 80% stenosis of the
obtuse marginal 2 (OM2) and a 50% stenosis of the OM1. The surgi-
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cal plan for this patient was a coronary artery bypass graft and pul-
monic valve mass removal, with consideration of a pulmonic valve
replacement in case it was needed. A preoperative TEE was per-
formed to better assess the extent of the valve involvement and the
physiologic and hemodynamic changes with the mass relative to the
pulmonary valve.

On the day of surgery, the TEE showed normal biventricular sys-
tolic function with no wall motion abnormality and normal func-
tioning mitral, aortic, and tricuspid valves. The exam confirmed the
presence of a mass measuring 1.2 � 1.1 cm on the ventricular side
of the pulmonary valve (Figures 1-3, Video 1). It was a heterogeneous,
pedunculated mass with smooth edges that protruded toward the
main pulmonary artery during systole and rested on the right ventric-
ular (RV) outflow tract (RVOT) during diastole (Figure 4 and Video 2).
It was not associated with any significant degree of PR or flow accel-
eration across the valve (mean gradient, 1.4 mm Hg).

The consideration for valve replacement will depend on the TEE
post–mass removal in the post—cardiopulmonary bypass period.
The surgery proceeded unremarkably. To prevent embolism, the sur-
geon started with the tumor resection. The tumor was attached to the
undersurface of the anterior leaflet of the pulmonary valve (Figure 5),
which was shaved to remove it. The pulmonary valve grossly ap-
peared normal. The coronary artery bypass graft was then performed
(vein graft to OM2). After the cardiopulmonary bypass period, the
TEE showed normal left ventricular systolic function with no new
wall motion abnormality and no significant aortic, mitral, or tricuspid
valve pathology. The right ventricle (RV) had a normal size, but the
systolic function was visually mildly reduced with a fractional area
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Figure 1 Two-dimensional TEE, midesophageal, RV inflow-
outflow (69�) view, early diastolic phase, demonstrates a round,
heterogeneous echogenicity, smooth-edged mass (arrow) in the
RVOT.

Figure 3 Two-dimensional TEE, midesophageal, RVOT (69�)
view in midsystole demonstrates the pulmonary valve mass,
which measured 1.2 � 1.1 cm in maximal dimensions.
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change at 34%. The previous mass associated with the pulmonary
valve was no longer seen. The septum and cavitary walls were intact.
There was mild-moderate, centrally directed PR with a long jet
(50 mm), narrow origin, and dense continuous-wave Doppler with
a pressure half-time >200ms (Figures 6 and 7, Video 3).7 After discus-
sion with the surgical team, it was decided to not replace the valve.

The postoperative period was marked by a quick recovery. On
postop day 3, the TTE showed a normal pulmonary valvewithout resid-
ual mass or stenosis (mean gradient, 2 mmHg). The RV was normal in
size and function. ThePR jetwas narrowwith a very small penetration in
the RVOT; its envelope in continuous-wave Doppler was faint, not
Figure 2 Two-dimensional TEE, deep transgastric RV outflow (0�)
demonstrates a nonobstructive mass (arrow) with laminar, nonturbu
allowing measurement, and was classified as mild. The rest of the study
was otherwise normal. Thepatient developedpersistent atrial fibrillation
and was treated medically. The patient was finally discharged from the
hospital on postoperative day 6. The final pathology analysis of this
tumor resulted in the diagnosis of papillary fibroelastoma.

DISCUSSION

Cardiac tumors are uncommon, and management guidelines are
based on a small number of reported cases.8 Most cardiac tumors
are benign, and 87% of primary benign cardiac tumors are myxomas.
view without (A) and with (B) color flow Doppler in late systole
lent flow in the RVOT attached to the pulmonary valve.



Figure 4 Two-dimensional TEE, upper esophageal, ascending
aorta short-axis (0�) view, demonstrates a pediculated mass
attached to the pulmonary valve protruding in the main
pulmonary artery in systole (arrow).

Figure 6 Two-dimensional TEEwith color flowDoppler, mideso-
phageal RV inflow-outflow (52�) view, late diastolic phase after
removal of the mass, demonstrates a centrally directed, long
jet of PR (*) with a narrow origin consistent with mild to moderate
grade.
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In comparison, the remaining 10% to 15% include lipomas, fibromas,
rhabdomyomas, hemangiomas, teratomas, papillary fibroelastomas,
pericardial cysts, or cystic tumors of the atrioventricular node.5

There is a limited reported incidence of CFEs, which usually arise
from valve leaflets, most commonly in the aortic and mitral valves.9

Clinically, CFEs have presented with sudden death, heart failure,
and embolic events. These reports show that tumor mobility is the
only predictor of mortality and embolization-related morbidity. Left-
sided CFE is more clinically reported since they present more symp-
tomatically. Right-sided CFE is less documented and is primarily an
incidental finding from autopsies and imaging studies.10 Few cases
were reported to have cyanotic spells from RVOT obstruction or
pulmonary embolism from tricuspid fibroelastoma11,12; however,
the causative relationship was not described. Our patient was asymp-
tomatic, and imaging was concerning for a myxoma. Symptomatic
patients should be treated surgically because the successful complete
resection of CFE is curative, and the long-term postoperative
prognosis is excellent.9

Saric et al.3 recommended TEE over TTE for CFE assessment.
Better evaluation of the tumor size, shape, attachment, and relation
with surrounding structures is key to estimating the embolic risk. In
this regard, sweeps in all directions, three-dimensional echocardiogra-
Figure 5 (A) Intraoperative photograph of the in situ mass attached
operative photograph of the excised mass.
phy with multiplanar reconstruction, and echocardiography with an
ultrasound-enhancing agent are advised for a close study of the tu-
mor.3 Transesophageal echocardiography is also instrumental in giving
real-time data to facilitate its removal. Our patient had mild to moder-
ate PR thought to be secondary to spatial conformation changes and
transient postbypass pulmonary hypertension. On follow-up, there
was mild PR on TTE postoperative day 3. Reported CFE recurrence
is typically considered rare,9 but more recently, the recurrence rate
was noted to be >10%.13

This case is an example of how TEE is able to contribute to the
active management of a patient treated for a rare case where ques-
tions about the diagnosis and surgical management are present.

CONCLUSION

Although rare, depending on their size and location, cardiac tumors
can have significant hemodynamic consequences. It is essential to un-
derstand physiology to anticipate management. Transesophageal
echocardiography is a critical tool for making management-defining
decisions in perioperative patient care. In a way, it helps predict the
success of the surgery, assisting surgeons in deciding whether or not
revision should be made at that crucial moment.
to the ventricular side of the pulmonary valve (arrows). (B) Intra-



Figure 7 Two-dimensional TEE, deep transgastric (0�) viewwith continuous-waveDoppler cursor alignedwith postoperative PR dem-
onstrates a nonsevere pressure half-time of 203 ms.
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