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Fig. 1. A. Nuclear magnetic resonance: left atrial sarcoma locat-
ed in the left atrial appendage. B. Surgical specimen with com-
plete lesion resection. The resection margins are evidenced on 
tissue not affected by the tumor.

Cardiac Autotransplantation as Treatment Strategy 
for Malignant Heart Tumors

Primary malignant cardiac tumors, usually sarcomas, 
represent an infrequent subgroup among cardiac 
masses. However, they constitute processes with poor 
prognosis, and surgical treatment is the most favor-
able therapeutic alternative in terms of survival.

The literature regarding left-sided cardiac sarco-
mas reveals that patients are subjected to reinter-
ventions for local recurrence, generally related to 
incomplete resections, probably due to a suboptimal 
anatomical exposure during surgery, which conditions 
inadequate resections and technically difficult recon-
structions. 

Sometimes, to fulfill the objectives of a radical on-
cological resection and facilitate the reconstruction 
of the resected cardiac structures, it is necessary to 
explant the heart in order to resect the tumor with 
adequate margins and reconstruct the cavities or in-
volved structures, finally reimplanting the heart in 
bench surgery (cardiac autotransplantation).

This is the case is a female 73-year-old patient, 
without relevant clinical history who was admitted to 
hospital due to progressive dyspnea and anemia. In 
the diagnostic algorithm, the transthoracic echocar-
diogram showed a dilated left atrium occupied by a 
4.8 cm × 2.8 cm immobile, heterogeneous mass, in-
timately associated with the mitral annulus, which 
completely filled the left atrial appendage, and severe 
mitral valve insufficiency with central jet. 

A cardiac magnetic resonance performed to com-
plete the mass evaluation revealed the mentioned het-
erogeneous tumor in weighted T1 and T2 sequences, 
before and after contrast, as well as in perfusion and 
late enhancement sequences. No contrast capture was 
evidenced in the tumor sector protruding to the left 
atrium, which was interpreted as an added throm-
botic component (Figure 1). The same study showed 
absence of pericardial and pulmonary vein involve-
ment. Prophylactic anticoagulation was started, and a 
positron-emission computed tomography (PET-CT) of 
the whole body was performed for local evaluation and 
search of eventual metastasis. 

The PET study showed a hypermetabolic mass of 
5.9 cm × 3.4 cm × 2.4 cm (SUV 8.5) in the already 
known location, focal liver lesions compatible with he-
mosiderosis and absence of secondaries.

A surgical treatment was decided due to the con-
dition and clinical characteristics of the patient, dis-
ease staging and prognosis without resection. Owing 
to the location of the lesion to resect, in close contact 
with the mitral annulus, the circumflex artery and the 
coronary sinus, it was inferred that to perform an ad-
equate oncological resection, the heart should be ex-
planted and reconstructed in bench surgery (ex situ) 
with subsequent autotransplantation.

Surgery was performed with midline sternotomy 
and cannulation of both venae cava and aorta

The tumor was explored entering the left atrium 
by the interatrial sulcus as usually performed for a 
mitral valve procedure. Absence of pulmonary vein in-
volvement and tumor growth up to the vicinity of the 
mitral annulus were verified. 

Considering that the oncological resection would 
involve resecting the mitral annulus and part of the 
mitral valve, and faced with the difficulty to define, 
through the mentioned approach, the external margin 
of the resection in relation to the interventricular sul-
cus structures, it was decided to explant the heart and 
perform a bench tumor resection.

The venae cava, aorta and pulmonary artery were 
sectioned and the atriotomy was extended leaving a 
hood that contained the pulmonary veins. The tumor 
was resected ex situ (bench surgery), which implied 
resecting a section of the mitral annulus at the P1 
level exposing the atrioventricular sulcus vessels and 
the ventricular myocardium. The mitral annulus and 
the left atrium were reconstructed with a bovine peri-
cardial patch and the mitral valve was replaced with a 
#25 porcine biological prosthesis.

The organ was reimplanted with autotransplanta-
tion technique (Figure 2).

Extracorporeal circulation time was 232 min 
and cross-clamping time 175 min. The postopera-
tive course was in accordance with the magnitude of 
the procedure, requiring inotropic support for 72 h. 
Among other events, the patient presented an episode 
of atrial flutter which was controlled with amiodarone 
and isolated subfebrile records with negative cultures. 

Anatomical pathology reported a grade III undif-
ferentiated pleomorphic sarcoma, which implies a 
maximum level of malignancy and undifferentiation. 

The prevalence of primary cardiac tumors in au-
topsy series is 0.02%. Among them, 25 % are ma-
lignant and 75 % of these are sarcomas. (1) Median 
survival in published series ranges between 9 and 33 
months. (2) Most are clinically silent until a very ad-
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Compressive Mass in the Anterior Pericardium: 
Difficulty of the Differential Diagnosis 

We report the case of a 79-year-old male patient, 
smoker, with hypertension, type 2 diabetes, coronary 
artery bypass surgery in 2009 due to chronic coronary 
syndrome, and prostatic adenocarcinoma actively 
followed-up by the Urology Department. The patient 
was referred to the Emergency Room due to dyspnea 
on moderate exertion for three weeks and right pleu-
ral effusion seen in a chest X-ray. Upon arrival, the 
patient was hemodynamically stable (blood pressure 
153/93 mmHg, heart rate 99 bpm), and oxygen satu-
ration at room air of 89%, with no tachypnea at rest. 
Physical examination revealed jugular venous disten-
tion up to the middle third of the sternocleidomas-
toid muscle, abolition of the vesicular murmur in the 
right lung base, and bilateral pitting edema up to both 
knees. 

ECG showed sinus rhythm (89 bpm) with negative 
T-waves in V1-V4, already present in previous studies. 
Blood screening showed normal renal function (urea 
31 mg/dL, creatinine 0.77 mg/dL, glomerular filtra-
tion rate 86 ml/min/1.73 m2) with all ions in range, 
C-reactive protein 25.98 mg/L, lactate dehydrogenase 
950 U/L, creatinine kinase 55 U/L, NT-proBNP 950 
pg. /mL, ultrasensitive troponin T 25 ng/L, hemoglo-
bin 11.2 g/dL, platelets 335000/mm3, white blood cells 
11430/mm3, and D-dimer 4860 ng/mL. To complete the 
diagnosis, the unsynchronized computed tomography 
(CT) scan revealed a hypodense lesion over the right 
cardiac chambers (Figure 1). Neoplasia or hemoperi-
cardium due to cardiac rupture or bypass dehiscence 
were suggested as first possible diagnosis. In view of 

vanced stage and are often considered nonresectable 
due to the proximity to critical structures. However, 
surgical and imaging techniques have improved al-
lowing more aggressive interventions, which aim to 
achieve a microscopically negative resection (R0), a 
situation in which there is clear benefit of survival. (3)

Cardiac autotransplantation is a procedure de-
scribed many years ago for the resection of tumors 
with difficult approach or complex intraoperative 
management. (4)

Along time, the technique was reproduced for the 
management of this pathology in numerous patients, 
(5) and the initial results improved in terms of quality 
of the oncological resection and survival. (6)

With adequate surgical training the technique is 
reproducible and should be considered a valuable al-
ternative in the therapeutic arsenal to offer opportu-
nities to patients with severe oncological disease and 
poor prognosis without surgery.
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these findings, evaluation by the Cardiology Depart-
ment was requested. Transthoracic echocardiogra-
phy (TTE) showed a heterogeneous, solid mass in the 
anterior pericardial sac, with adhesions in the right 
chambers and compression of the right atrioventricu-
lar sulcus, which did not capture echocardiographic 
contrast (Figure 2). The picture did not suggest a 
cardiac rupture, not only because of the echocardio-
graphic findings, but also because the patient did not 
experience chest pain and was hemodynamically sta-
ble, and ECG did not show abnormalities suggestive 
of acute ischemia, making bypass dehiscence unlikely.  

Given the discrepancies, a synchronized CT scan 
was performed for better characterization of the le-
sion, which showed an 8.5 x 10 cm right precardiac 
mass, apparently depending on the pericardium, and 
showing enhancement after intravenous contrast 

Fig. 1. CT scan. Top: Unsynchronized CT scan, with a hypodense 
lesion over the right cardiac chambers and severe right pleu-
ral effusion with associated collapse. Bottom: Synchronized CT 
scan, with a right precardiac mass of 8.5 x 10 cm, enhanced 
after contrast injection. The tumor exerts mass effect and pos-
sibly infiltrates the right atrium, in contact with anterior chest 
wall and possible infiltration of the right ventricle.

Fig. 1. Transthoracic echocardiography, subcostal access. Het-
erogeneous, solid mass in the anterior pericardial sac, com-
pressing the atrioventricular groove and appearing to adhere 
to the ventricular wall.

(Figure 1). These findings raised the differential diag-
nosis of metastasis or primary pericardial neoplasia. 

The differential diagnosis of mediastinal masses is 
primarily based on the location of the mass, its com-
position and the age of the patient. (1) Different ra-
diological techniques, including CT scan and cardiac 
magnetic resonance (CMR), are of significant diagnos-
tic value. Considering that the lesion was located in 
the anterior wall of the heart, in contact with the an-
terior chest wall, a broad differential diagnosis includ-
ing the different lesions at the level of the anterior 
mediastinum and the tissue-dependent masses in the 
pericardium was proposed.

 Unlike in our patient, thymomas appear as an 
oval, homogeneous mass, with well-defined contours 
in CT scan.  Calcifications and cystic areas are usually 
present in thyroid goiters and teratomas, (1-2) and 
considering that CT findings showed no calcifications 
in our patient, these two entities seemed unlikely. 
Lymphomas account for 20% of mediastinal tumors in 
adults, and Hodgkin's lymphomas are the most com-
mon subtype. (1-3) Within this subtype, mediastinal 
large B-cell lymphoma constitutes an independent 
entity within the classification of malignant lym-
phoid neoplasms, with a frequency estimated at 2-3% 
of non-Hodgkin's lymphomas and between 6-10% of 
large B-cell lymphomas. This tumor usually occurs as 
a rapidly expanding mediastinal mass and may be as-
sociated with pleural or pericardial effusion. (4, 5)

The patient was admitted to the Cardiology De-
partment to complete assessment. An ultrasound-
guided thoracentesis of the pleural effusion was per-
formed, and a serosanguineous fluid consistent with 
an exudate (Light's criteria) was obtained, showing 
a hypercellular area in the cytological examination, 
with characteristics indicative of a B lymphoprolifera-
tive process. To complete the study, a core biopsy of 
the mediastinal mass was performed, confirming the 
diagnosis of primary mediastinal large B-cell lympho-
ma. Finally, the first cycle of chemotherapy was start-
ed with rituximab, cyclophosphamide, non-pegylated 
liposomal doxorubicin, vincristine, and prednisolone. 
He is still on treatment.
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cells 31 840/mm3 (neutrophils 96%, lymphocytes 1.7%), 
C-reactive protein 58.9 mg/L (normal range 0-5), pro-
calcitonin 4.55 ng/mL (normal range 0-0.1), total bili-
rubin 1.33 mg/dL, indirect bilirubin 0.83 mg/dL, and 
direct bilirubin 0.50 mg/dL.

During hospitalization, methicillin-susceptible 
Staphylococcus aureus is detected in blood cultures. 
Due to suspicion of infective endocarditis, a trans-
esophageal echocardiogram is performed, that detects 
no vegetations, and normal mechanical valve func-
tion. On the fourth day of antibiotics, further blood 
cultures detect no bacterial growth; on the tenth day, 
transesophageal echocardiography shows no vegeta-
tions in the heart valves, ruling out infective endocar-
ditis. After receiving intravenous antibiotics during 
14 days, patient is discharged. 

A week later, he is readmitted for fever and general 
malaise; ECG reveals further PR interval prolongation 
(270 msec) (Figure 1A). Blood screening shows white 
blood cells 11 870/mm3 (neutrophils 87%, lymphocytes 
4.7%), C-reactive protein 25.6 mg/L, procalcitonin 
0.19 ng/mL, erythrocyte sedimentation rate 32 mm/h. 
Methicillin-susceptible Staphylococcus aureus is isolat-
ed in follow-up blood cultures. Transthoracic echocar-
diography reveas a 0.6 cm x 0.6 cm mobile image at the 
tricuspid valve level. Transesophageal echocardiogra-
phy (TEE) confirms 0.9 x 0.6 cm vegetation at the level 
of the septal leaflet, mild tricuspid regurgitation, and 
normal prosthetic valve function (Figure 2).

A conservative approach with intravenous cefazo-
lin for 6 weeks is followed. First-degree AV block im-
proves by the fifth week of antibiotic treatment (Fig-
ure 1B). Follow-up transthoracic echocardiograms on 
the second and sixth weeks of treatment show no evi-
dence of tricuspid vegetation. 

Outpatient positron-emission tomography/com-
puted tomography (PET/CT) for suspected prosthetic 
valve involvement reveals moderate diffuse radio-
tracer uptake at the level of the replaced aortic valve, 
suggesting the absence of an active infectious process, 
given the absence of a dominant focus with increased 
concentration of the contrast material and SUVmax 
3.5 (Figure 3).

Right-sided infective endocarditis is common in in-
jecting drug addicts and in patients with cardiac mal-
formations; it is a potentially serious condition, with 
a mortality rate between 23 and 31%. Simultaneous 
left and right-sided endocarditis comprises 13% of the 
cases, whereas right-sided endocarditis alone affects 
10%. (1, 2)

Isolated native tricuspid valve endocarditis 
(NTVE) usually occurs spontaneously, without evi-
dent history of dental or surgical procedures; however, 
the skin is usually the most common portal of entry 
(particularly in the case of S. Aureus). In this clinical 
case, the predisposing factor could not be identified.  
Staphylococcus aureus is the most commonly isolated 
infectious agent (70% of cases), followed by Strepto-
coccus and Enterococcus. (3)
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Native Tricuspid Valve Infective Endocarditis

Right-sided infective endocarditis is a rare but po-
tentially fatal disease. It comprises 5-10% of the to-
tal number of infective endocarditis events. It is most 
frequently associated with intravenous drug use, and 
occurs less frequently in patients with venous access, 
intravascular devices or underlying congenital heart 
disease, and exceptionally in non-addict patients or in 
patients without cardiac malformations. (1)

We report the case of a 58-year-old male patient 
with hypertension, dyslipidemia, and a history of aor-
tic valve replacement with mechanical prosthesis due 
to aortic stenosis in 2019.

He is admitted to the general ward for febrile syn-
drome under study. Cardiac physical examination 
reveals neither changes in heart sounds nor signs of 
congestive heart failure. ECG shows sinus tachycar-
dia and first-degree atrioventricular block (PR inter-
val 220 msec). 

Blood screening on admission shows white blood 

Fig. 1. A. ECG: Prolonged PR interval (270 msec).  B. ECG: Nor-
mal PR interval (200 msec).
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The clinical presentation invariably consists of 
persistent fever associated to pulmonary events, ane-
mia and microscopic hematuria (tricuspid syndrome 
of Nandakumar and Raju). The absence of peripheral 
stigmata of endocarditis or relevant murmurs in most 
cases is noteworthy. (4)

If fever is persistent (if it remains after a 2-week 
course of antibiotics) it is usually associated with peri-
valvular extension of infection, new septic emboli or 
superimposed nosocomial infection. The clinical pic-
ture, positive findings on blood culture and echocar-
diography are the main diagnostic tools in NTVE. (4)

The usefulness of PET/CT is significantly greater 
for prosthetic valve endocarditis than for native valve 
infective endocarditis and is an excellent alternative 
in case of negative or doubtful ultrasound scans.  In-
tegrating PET/CT as a diagnostic tool in endocardi-
tis allows for reclassification of 76% of patients with 

prosthetic-valve infective endocarditis from "possible" 
to "definite". (5)

Eighty percent of isolated NTVE patients are 
successfully treated with medical therapy. However, 
surgery is recommended in uncontrolled infection or 
right heart failure with tricuspid regurgitation re-
fractory to treatment. Surgical treatment repairs the 
valve dysfunction and eliminates the infectious focus, 
thus contributing to reduce mortality associated with 
heart failure. (6)

Regarding prognosis, a high success rate is 
achieved with medical treatment (antibiotics), the 
development of heart failure is uncommon, and only 
25% of cases require valve replacement or surgery. 
(1) Mortality associated with isolated NTVE is lower 
than that reported for endocarditis with a predispos-
ing condition. (6)

This case suggests the need to consider isolated 
NTVE, its clinical presentation, treatment, and prog-
nosis, as well as the usefulness of PET/CT to confirm 
prosthetic valve involvement.
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Fig. 2. TEE: View at 60°. Tricuspid septal leaflet vegetation is 
observed.

Fig. 3. PET/CT with fluorine-18 deoxyglucose: transverse pro-
jection. Diffuse uptake in the aortic prosthesis is observed.
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