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Observation:-

This is a 58-year-old menopausal woman with no known medical history. The disease history dates back 6 months
with the onset of a frothy, whitish cough in a context of preserved general condition and afebrile status, which
motivated her initial consultation with a general practitioner where a chest X-ray was requested, revealing a bulging
of the right lower arch (Figure 1). She was then referred to a cardiologist, where she underwent a trans-thoracic
echocardiography revealing a large (60*55 mm), sessile, homogenous mass protruding from the septum of the left
atrium (LA) and prolapsing into the mitral orifice in diastole, suggestive of a myxoma (Figure 2). She also presented
with right heart chamber dilatation with a VD/VG ratio of 45/32 = 1.4, massive atrium with a surface area of
OD/OG of 20/29 cm2, significant pulmonary hypertension with PAPs estimated at 90 mmHg, and circumferential
pericardial effusion of 7 mm. She was admitted to the cardiovascular surgery department for asymptomatic left atrial
myxoma resection.

The surgical indication was made for a probable asymptomatic myxoma. The intervention was performed by
sternotomy, under extracorporeal circulation by double venous cannulation, and cardioplegia was ensured by
antegrade crystalloid infusion. The resection consisted of removing the tumor and its base of implantation, which
was friable (Figure 3).

The postoperative course was uneventful, and she was discharged on the fourth day after surgery. The pathological

examination confirmed the myxoma, and regular echocardiographic follow-up was performed every 6 months
(Figure 4)
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Figure 1:- Chest X-ray showing a bulging of the right inferior arch (arrow) with a double contour appearance.

Figure 3:- Resected operative specimen of the left atrium suggestive of a myxoma.
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Figure 4:- Postoperative follow-up echocardiography.

Discussion:-
We will discuss successively: benign primary intracardiac tumors, primary malignant intracardiac tumors in adults,
and more briefly, intracardiac metastatic locations.

Benign tumors in adults :

Myxomas :

Myxoma is the most frequent primary benign cardiac-pericardial tumor, representing about 63% of cardiac tumors
in Meng's series (1) and 85% in the 2015 WHO International Classification of Cardiac and Pericardial Tumors (2).
Papillary fibroelastomas are the second most frequent tumor, followed by hemangiomas, lipomas, fibromas,
teratomas (1%), and granular cell tumors (1%). Neurofibromas, lymphangiomas, and rhabdomyomas each represent
less than 1% of primary cardiac-pericardial tumors.

Histologically:

"The myxoma is the most frequent of the primary benign cardiac-pericardial tumors, representing approximately
63% of cardiac tumors in the Meng series (1) and 85% in the 2015 WHO International Classification of Cardiac and
Pericardial Tumors (2). In second place, papillary fibroelastomas are found, followed by hemangiomas, lipomas,
fibromas, teratomas (1%), and granular cell tumors (1%). Neurofibromas, lymphangiomas, and rhabdomyomas
represent less than 1%."

Clinically:
Myxomas represent two-thirds of these benign tumors, with a female predominance of 70% (3,4).

The symptoms of myxomas are polymorphic, ranging from insidious and asymptomatic cases in 10 to 15% of cases
(2,9), with an average delay between the onset of symptoms and diagnosis of myxoma of 16 months on average for
ST John Sutton(10), to simple dyspnea or asystole due to valve obstruction. Dyspnea is present in 50 to 80% of
cases (10), while chest pain is observed in 10 to 20% of patients (2). Lakhdar even reports a case of right atrial
myxoma revealed by a mood disorder that led the patient to seek psychiatric consultation (12). Fluctuating valve
obstruction is present in 40% of cases, while embolic episodes occur in 30 to 40% (4,13,15), which may be related
to thrombotic material detached from the surface of the myxoma, a fringe of the myxoma, or even the entire
myxoma that has broken off at its pedicle. Approximately half of the emboli affect cerebral arteries (16), including
retinal (17), left Sylvian and left humeral arteries.

Paraclinical plan:

The systematic discoveries are made by echocardiography or transesophageal echocardiography, CT or cardiac
MRI.

According to the literature, ECG and chest X-ray have no diagnostic value.

The diagnosis of myxoma is mainly based on cardiac ultrasound, which is the key examination, with a sensitivity of

93.3% and a specificity of 96.8% (18).

1. Typically, transthoracic echocardiography ETT reveals a mobile mass connected to the interatrial septum by a
thin pedicle (18). Myxomas are usually heterogeneous, sometimes with calcifications. Most myxomas develop
mainly in the left atrium in 70-80% of cases or in the right atrium in 15-20% of cases (3,4). Ventricular
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localization is rarer, accounting for 2% of myxomas according to Meng et al (1) and 2-4% according to Reynen
et al (6). Multiple lesions are rare and are often familial and sometimes associated with cutaneous
manifestations (7). Its implantation by a wide base or a long pedicle at the level of the interatrial septum near
the fossa ovalis (19) allows it to be differentiated from other intracardiac masses (thrombi). It consists of friable,
lobulated masses 1-15 cm in diameter, with an average size of 5-6 cm (2,8).

2. L’ETO allows for a better analysis of the tumor's implantation base, its relationship with the mitral valve, and a
precise morphological study of the cardiac chambers, particularly the right atrium.

3. MRI and cardiac CT scans allow the identification of small tumors (between 0.5 and 1 cm), the tumor's tissue
composition (solid, liquid, hemorrhagic, or necrotic), and visualization of the tumor's base of insertion (22).

Treatment:

The treatment is based on complete resection, removing the myxoma, its pedicle, and its base of implantation, all
with a minimum of manipulation to avoid fragmentation and any risk of embolic migration. There are still
controversies regarding the extent of resection necessary to prevent recurrence of the myxoma. Myxoma of the right
atrium is approached by right atriotomy. Myxomas of the ventricles are exceptional, complete surgical resection is
difficult, it is done by atriotomy if the myxoma is located near the atrioventricular valve, otherwise through the great
vessels for those located in the outflow tract.

Prognostic:

Myxomas have a good prognosis, with early mortality of less than 5%, and a risk of recurrence in 1 to 4% of cases
(23, 24). Several hypotheses have been proposed to explain tumor recurrence, including incomplete surgical
resection, preoperative dissemination of tumor material, malignant transformation of the tumor, or the multimodality
of myxoma genesis (25, 27, 28). However, for sporadic forms, incomplete resection is the most common reason (25,
27, 28). The decrease in the frequency of recurrences in recent series is likely due to advances in surgical techniques
and equipment, as well as the experience of surgeons (13). A semi-annual echocardiographic surveillance of any
patient who has undergone surgery for cardiac myxoma is recommended (28).

Other benign tumors:

In decreasing order, papillary fibroelastomas are found first, followed by hemangiomas, lipomas, fibromas,
teratomas (1%), and granular cell tumors (1%). Neurofibromas, lymphangiomas, and rhabdomyomas represent less
than 1%, and are most often discovered post-mortem (29).

CardiacFibroelastomas:

Fibroelastomas are rare and represent 5-10% of cardiac tumors. In the general population, their incidence is 0.02%.
Papillary fibroelastomas (PFE) are the most common of primary valvular tumors, constituting 70 to 90% of them
(31).

Sur le plan Anatomie pathologique :

The macroscopic appearance (Figure 5) is that of a soft, translucent, vegetative tumor with a gelatinous appearance,
resembling a sea anemone when in a liquid environment (Figure 6). Fibroelastomas can occur in various locations
(31), but in most cases they are located in the middle of the valve body, on both sides of the semilunar and
atrioventricular valves, on the chordae tendineae, and the atrial and ventricular endocardium (33). They are often
attached to the endocardium via a more or less long pedicle, usually solitary, but can be multiple in 10% of cases
(31, 33, 34). Their size can vary from 2 mmto 7 cm.
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Figure 5:- Anatomical specimen. Papillary fibroelastoma: macroscopic appearance (32).

Figure 6:- Operative specimen: typical appearance of a "sea anemone™ fibroelastoma.

Cardiachemangiomas:

They represent 4% of benign tumors in adults [38], and they are of vascular origin, developing from a benign
proliferation of endothelial cells. It is a very rare tumor, which can be intramural and often well-defined (39),
subendocardial and polypoid, or sessile, or pericardial and often poorly defined (4) (figure 7).

T
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Most often isolated, cardiac hemangioma can be associated with cutaneous or hepatic hemangiomas, or Kasabach-
Merritt syndrome (multiple hemangiomas, thrombocytopenia, and coagulation disorders) (39).

Histologically :

Histologically, they can be classified into three types: the cavernous type composed of multiple and dilated vessels,
the capillary type with smaller vessels, and the arteriovenous type made up of dysplastic arteries and veins, a
combination of the cavernous and capillary types is frequently reported (40).

Clinically :
The clinical signs are highly variable, ranging from simple dyspnea to sudden death, obstruction of the cardiac
chamber, conduction disorders, syncope, supraventricular arrhythmias, and even pericardial effusion (41).

Paraclinical :

1. Echocardiography reveals a tumor without any specific signs, and MRI with contrast injection plays an
important diagnostic role, allowing for the precise localization, vascular nature, and anatomical relationships of
the tumor to be determined (42).

2. On MRI, the hemangioma appears as hyperintense on T1-weighted and T2-weighted images due to the presence
of slowed blood flow (figure 8). Contrast injection during cardiac catheterization results in a marked increase in
signal intensity, confirming the vascular nature of the tumor (43)

5 . 4 ‘} I 7] : \ (N

Figure 8:- Cardiac MRI: mass located at the level of the inferior vena cava extending from the right atrium to the
tricuspid valve (44).

The treatment relies on complete surgical resection. Late neoplastic recurrence cannot be ruled out, and patients
require regular ultrasound follow-up (38).

The long-term prognosis is favorable for respectable forms. However, there is a risk of tamponade, ventricular
tachycardia, local progression, or systemic dissemination.

Les lipomas:

After myxomas, the most common benign tumors are lipomas (20%), which are masses of encapsulated fat cells
(adipocytes). These lipomas mainly develop in the epicardium, pericardium, or septal walls (Figure 8) (30).
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Figure 8:- Operative specimen of large cardiac lipomas (30).

Teratomas:
Teratomas in adults are very rare, accounting for only 1% of benign tumors in adults.

Primary malignant tumors in adults:

Primary malignant tumors are extremely rare, representing 0.001 to 0.003% of cases observed in autopsy series of
intracardiac tumors (45,47). According to the latest version of the World Health Organization (WHO) classification
of cardiac tumors published in 2015, angiosarcoma and cardiac sarcoma are the most common malignant tumors,
followed by fibro myosarcoma, rhabdomyosarcoma, and cardiac lymphomas (46). Their prognosis is very poor in
the absence of early diagnosis and timely surgical resection (47).

Sarcomas

According to the new WHO classification of cardiac tumors published in 2015, undifferentiated pleomorphic cardiac
sarcomas are the most common cardiac sarcomas, accounting for 70 to 80% of cases and arising from cardiac
connective tissue. Sarcomas can occur at any age, but are more common in young adults aged between 30 and 50
years. They preferentially affect the right heart and, in descending order of frequency, the right atrium, left atrium,
right ventricle, left ventricle, and interventricular septum, often resulting in hemorrhagic tamponade syndrome.
Sarcomas metastasize in 80% of cases, most commonly to the lungs [46, 48, 49].

Angiosarcomas

They represent 12 to 33% of malignant intracardiac tumors in adults, and are twice as common in men. In 75% of
cases, these tumors originate from the right atrium or the pericardium. Histologically, they are either polypoid or
infiltrative in nature and are hypercellular with areas of necrosis and hemorrhage. Their clinical presentation is
typically right-sided heart failure with pericardial effusion, and sometimes tamponade, with a very poor prognosis,
with a mortality rate of 90% at 9 months.

Rhabdomyosarcomas

They represent 20% of malignant cardiac tumors in adults, more frequent in men, and very rare in children [48, 49,
50]. They are derived from striated muscle and can develop in both the left and right heart chambers, with multiple
locations in 60% of cases. Prognosis is slightly more favorable than that of angiosarcomas.

Malignant fibrous histiocytoma

Fibrosarcomas are very rare and derived from fibroblasts and histioblasts. They are almost always located in the left
atrium, with a broad base of implantation mimicking a myxoma. Valvular involvement is present in more than 50%
of cases [48,49].

Fibrosarcomas and myxosarcomas
Represent 10% of primary malignant tumors in adults. At the time of diagnosis, there are visceral metastases in one-
third of cases. These tumors are often multiple and involve all cardiac chambers. [50]

Other cardiac malignancies :

Cardiac lymphomas, lymphosarcomas, reticulum cell sarcomas, and Hodgkin's lymphomas represent 1% of
malignant cardiac tumors. They occur mostly in immunocompromised patients, are often extracardiac, and are
associated with myocardial and pericardial invasion. They are asymptomatic in half of cases or present with global
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heart failure. On cardiac ultrasound, they appear very echogenic, lobulated, extensive, invading the walls, cavities,
and pericardium, often with a significant pericardial effusion. Osteosarcomas represent 4% of malignant tumors and
typically develop in the left atrium, often leading to left atrioventricular obstruction.

Leiomyosarcomas, liposarcomas, and synoviosarcomas are even rarer, truly exceptional.

Metastatic intracardiac tumors

According to the literature, the frequency of metastatic or secondary cardiac tumors varies depending on autopsy,
surgical, histopathological, or medical series, with metastatic cardiac involvement found in 0.01 to 1% of autopsies
[54].

In the initial studies, lung cancer, lymphomas, and leukemias were the most common, with a review of autopsy
series published between 1933 and 1950 and comprising 52,491 cases, estimating the overall frequency of cardiac
metastases at 0.7% in the general population and 4% in cancer patients [55, 56, 57].

Recent studies have noted a higher prevalence of breast cancer, pancreatic cancer, and melanoma in cardiac
metastases. A study conducted by the University of Trieste in Italy between 1994 and 2003 found that cardiac
metastases were present in 9.1% of all malignant tumors, with a higher relative frequency of lung adenocarcinoma
showing the strongest cardiac metastatic tropism in up to 82% of patients

The mode of dissemination is usually hematological, or locoregional for adjacent tumors. However, there is little
data on the mechanisms of cardiac involvement, with only one study, based on autopsies of patients who died of
lung cancer, specifically dedicated to the study of different mechanisms of cardiac metastases [59].

Metastases can reach the heart through four dissemination routes: 1) by contiguity, 2) by hematogenous pathway, 3)
by lymphatic pathway, 4) by intracavitary diffusion through the vena cava or pulmonary veins. The right side of the
heart is more commonly affected than the left side [60]. Primary lung tumors are the most common source of cardiac
metastases with cardiac involvement by contiguity and lymphatic spread [61], involving the pericardium and then
the myocardium [61]. The second most frequent source of cardiac metastases is represented by hematological
malignancies through hematogenous pathways [62]. Millet-like myocardial involvement could then be explained by
neoplastic emboli from the coronary circulation but could also occur in cases of lymphangitis [62].

On a clinical level, the manifestations are highly variable, often subclinical, but can be classified into systemic,
embolic, and cardiac manifestations. The symptoms are due to the following mechanisms: obstruction with a
decrease in blood flow, damage to conduction pathways responsible for conduction disorders, pericardial invasion
leading to effusion, valvular dysfunction due to intracavitarytumoral prolapse responsible for arrhythmia, signs of
heart failure, lipothymia and syncope, ischemia due to tumoral emboli, diffuse infiltration leading to myocarditis,
general signs of paraneoplastic origin [58,63].

Conclusion:-

Primary cardiac tumors are rare conditions; most originate in the myocardium or endocardium, but they can develop
in any cardiac tissue and be benign or malignant. with a frequency of 0.001 to 0.030%, in 80% of cases are benign,
of which myxoma is the most common primary cardiac tumor, with a prevalence of 70% of cases. The rest are
represented in descending order, rhabdomyomas, fibromas, fibroelastomas and lipomas.

Primary malignant tumors of the heart are very rare conditions, in 95% of cases are sarcomas, then in the remaining
5% are lymphomas. Dominated by undifferentiated sarcomas followed by angiosarcomas, leiomyosarcomas and
rhabdomyosarcomas.

Manifestations depend on the location and type of tumor, but include constitutional, valvular or entry-exit tract
obstruction, thromboembolism, and arrhythmias.

Secondary malignant tumors of the heart are more frequent than primary tumors, in lung, breast, kidney cancers and

melanomas, representing the common starting point of cardiac metastases, as well as lymphomas and leukemias, and
exceptionally the Kaposi's sarcoma.
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The diagnosis is based on echocardiography and often a cardiac MRI, confirmed by anatomopathological study.

For benign tumors, treatment is based on surgical excision, however despite therapeutic progress, primary and
secondary malignant tumors limit therapeutic management, with complete surgical excision is rare, often resorting
to palliative treatment.

The prognosis for benign tumors is excellent. On the other hand, malignant tumors have a very poor prognosis with
an average life expectancy of one year after their diagnosis.
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