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ABSTRACT

Cardiac papillary fibroelastoma is the third most frequent primary cardiac tumor, after myxoma and fibroma. A papil-
lary fibroelastoma that arises from the papillary muscle is rare. We removed a papillary fibroelastoma located at the
anterior papillary muscle of the tricuspid valve. The papillary muscle needed reconstruction. We used the loop tech-

nique to adjust the length of the papillary muscle and performed annuloplasty by using an artificial ring.
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1. Introduction

Cardiac papillary fibroelastoma is a rare, benign cardiac
tumor. It usually arises from the valvular and subvalvular
apparatus. Papillary fibroelastoma of the pulmonary valve
and tricuspid valve is associated with a risk of pulmonary
embolism [1]. The excisions of the papillary fibroelas-
toma of the tricuspid valve and tricuspid valve plasty
have been reported [2-5]. We experienced a case of pap-
illary fibroelastoma that arose from the papillary muscle
of the tricuspid valve. We excised the tumor, which ne-
cessitated papillary muscle reconstruction with the loop
technique. We could not find a similar case in the medi-
cal literature.

2. Case Report

A forty-one years old man suffered from palpitations and
dyspnea at rest. His electrocardiogram at work place
showed premature ventricular contractions (PVCs), and
he came to our cardiology outpatient. He had been com-
plaining about palpitations since he was 16 years old, and
consequently had been diagnosed as having a neurosis
and prescribed a minor tranquilizer. A 24-hour Holter
electrocardiography recorded frequent PVCs—he had
4196 PVCs and triplets in 24 hours. Echocardiography
indicated that he had in the right ventricle a cardiac tu-
mor that had rich mobility and a cauliflower-like ap-
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pearance. It was suspected of being a papillary fibroelas-
toma. The size of the mass was 19 x 16 mm; it was near
the moderator band of the right ventricle and the anterior
papillary muscle of the tricuspid valve. His chest radiog-
raphy was normal and electrocardiography showed no
abnormalities. The findings of multidetector computed
tomography and echocardiography were similar. The pa-
tient underwent elective surgery to prevent the develop-
ment of a pulmonary embolism.

During cardiopulmonary bypass with aortic cross-clamp-
ing and blood cardioplegic arrest, the patient’s right atrium
was opened. A two-headed polypoid gelatinous tumor
had its stalk at the anterior papillary muscle and the so-
called “sea anemone” appearance. The most probable
diagnosis was papillary fibroelastoma “Figures 1 and
2(a)”. Each head measured 15 x 15 mm. The stalk was
excised. On cross-section examination, the stalk was white
and firmer than the normal papillary muscle. We could
not differentiate whether the tissue represented merely
fibrosis or an invasion of the tumor. We did not make an
intraoperative microscopic diagnosis because the time
limit of the cross-clamp procedure did not allow us to do
this. We decided that the doubtful tissue should be ex-
cised thoroughly, even though most previous reports in-
dicate a low possibility of reccurence [6]: only three
cases of recurrence have been reported [7,8]. The papil-
lary muscle near the stalk of the tumor was degenerated
and was removed. The papillary muscle at the surgical
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Figure 1. The two-headed polypoid gelatinous tumor has a
stalk at the anterior papillary muscle. It is connected to the
chordae tendinae and anterior leaflet of the tricuspid valve.

margin was tested separately for pathological examina-
tion. One-third of the width of the papillary muscle re-
mained “Figure 2(b)”.

A hydrostatic test showed massive regurgitation from
the anterior leaflet. Therefore, papillary muscle recon-
struction and annuloplasty were performed. At the base
of the anterior papillary muscle, a pledget with an 8-mm
long loop of CV-4 expanded polytetrafluoroethylene
(ePTFE) suture (Gore-tex; Japan Gore Co Ltd, Tokyo,
Japan) was fixed to another pledget by using another
CV4 ePTFE suture “Figure 2(c)”. At the chordae side of
the anterior papillary muscle, another CV4 ePTFE mat-
tress suture was fixed by using two pledgets. The tip of
the loop was fixed with the same suture. A hydrostatic
test revealed no leak. To prevent future leaks, annuloplasty
was performed by using a 32-mm annuloplasty ring (Ed-
wards MC3, Irvine, CA).

The patient’s postoperative course was uneventful. Post-
operative echocardiography showed that the tricuspid
valve had no leaks. The 24-hour postoperative Holter
electrocardiogram showed that the number of PVCs had
not diminished. (He had 2458 PVCs in 24 hours). The
pathological diagnosis of the tumor was papillary fibroe-
lastoma “Figure 3”. The surgical margin at the papillary
muscle showed fibrosis and mild hypertrophy of the
myocardium. The surgical margin was free of the tumor.
The patient remained in good condition 4 months after
the surgery.

3. Discussion

The incidence of cardiac tumors is estimated at 0.02%.
Cardiac papillary fibroelastoma constitute 10% of car-
diac tumors [9]. It is the third most frequent primary car-
diac tumor, after myxoma and fibroma [10]. Cardiac pa-
pillary fibroelastoma is the most common primary tumor
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Figure 2. (a) Schematic drawing of the tumor, which has a
stalk (arrow) at the anterior papillary muscle; (b) The stalk
and fibrous surrounding tissue are excised. One-third of the
width of the papillary muscle remains; (c) Using two sets of
pledgets and two expanded polytetrafluoroethylene sutures,
the anterior papillary muscle of tricuspid valve is recon-
structed by using the loop technique.

Figure 3. Histologic section of the tumor showing an avas-
cular connective tissue core surrounded by a connective
matrix, with multiple fonds covered by endothelium. He-
matoxylin and eosin stain; original magnification x200.

of the heart valves and is the most frequent tumor in-
volving the cardiac valvular leaflets and subvalvular ap-
paratus [11]. The tumors are often located on the aortic
and mitral valves, less frequently on the tricuspid and
pulmonary valves, and rarely along the atrial or ventri-
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cular walls [12]. Papillary fibroelastoma of the right heart
is associated with a risk of pulmonary embolism [1,12].
Excision of a papillary fibroelastoma of the tricuspid
valve and tricuspid valve plasty have been reported [2-5].

We experienced a case of a papillary fibroelastoma
that arose from the papillary muscle of the tricuspid valve.
We could not find a similar case report of a tumor in this
location in the medical literature.

There are previously published reports in which the
clinical symptoms and signs attributable to tricuspid pap-
illary fibroelastomas were intermittent dyspnea due to
inflow obstruction, pulmonary embolism, cyanotic epi-
sodes, congestive heart failure, and arrhythmias [6,7,12,
13]. In our patient, a possible relevant episode was fre-
quent PVCs, which led to further examination and ulti-
mate diagnosis of a papillary fibroelastoma. His clinical
symptom of palpitations and dyspnea improved after sur-
gery. A postoperative reduction in the number of PVCs

suggested a relationship between the tumor and the PVCs.

The patient had been complaining about palpitations since
he was 16 years old, diagnosed as having a neurosis, and
prescribed a minor tranquilizer. Three months after the
surgery, he completed his psychiatric outpatient follow
up and minor tranquilizer prescription. We believe the
relationship between arrhythmias and papillary fibroe-
lastoma in our patient is clear.

The postoperative results of a simple shave excision
have been reported [6]. Most previous reports indicate a
low possibility of reccurence: only three cases of reccur-
ence have been reported [7,8]. We also expected to per-
form a simple shaving procedure before the surgery. How-
ever, during the surgery, we could not differentiate (based
on macroscopic findings) whether the marked degenera-
tion of the papillary muscle around the stalk of the tumor
was from tumor invasion. Postoperative findings indi-
cated a surgical margin free of the tumor, but fibrosis and
hypertrophy of the myocardium were noted. We now
believe that the patient’s 25-year history of palpitations
suggests that the long-term stress on the papillary muscle
by the tumor caused marked degeneration of the papil-
lary muscle. The wandering tumor stressed the papillary
muscle which caused multiform PVCs and caused fibro-
sis and degeneration of the myocardial tissue. This forced
us to perform extensive resection of the tumor, including
the stalk and surrounding papillary muscle and to per-
form papillary muscle reconstruction. Based on our search
of the medical literature, papillary muscle reconstruction
of the tricuspid valve after the excision of a papillary
fibroelastoma has not been previously reported. Fasol et
al. [14] report mitral papillary muscle repair in 6 patients
during a period in which the researchers performed mi-
tral valve surgery in 843 patients and mitral valve repair
in 520 patients. For all 6 patients, the etiology of the mi-
tral papillary muscle repair was rupture of the papillary
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muscle after an acute myocardial infarction. In repairing
the ruptured papillary muscle, their goal was not to reat-
tach the muscle to its original location. The goal instead
was to attach the ruptured papillary muscle to healthy
papillary muscle as a reference height since the acute
myocardial infarction caused the base of the ruptured
papillary muscle to necrose, which made it unsuitable as
the anchoring point of the ruptured papillary muscle.
They emphasize that sandwiching a pericardium-pledget-
reinforced ePTFE suture is important to prevent cutting
through the papillary muscle. Fixation failures of the
papillary muscle caused by using PTFE sutures without a
pledget have been previously reported [15].

Since the base of papillary muscle was healthy in our
patient, we used it as the anchoring site. It is more diffi-
cult to find adjacent papillary muscle of the tricuspid
valve (compared to the mitral valve) to use as the corre-
sponding healthy papillary muscle. We used a PTFE
pledge sandwich to prevent cutting through the papillary
muscle since an ePTFE suture can endure a strong force.
When using the ePTFE sutures as artificial chordae, main-
taining an adequate length is difficult by using slippery
tying of the suture. The loop technique solves the prob-
lem of the slippery tying [16,17]. We used the loop tech-
nigue to adjust the suture length to functionally rebuild
the papillary muscle. This technique is useful for recon-
structing the papillary muscle because—when deciding
the length of the artificial chord or papillary muscle by
using the loop technique—there is no need to be nervous
when tying the ePTFE suture.
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