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  Background:  
Primary tumors of the heart in children are extremely rare, they account for less than 0,027 – 0,08 % of the all neoplasms. Because of the symptoms of cardiac tumors can be classified into: tumors that do not affect the general condition of the child, tumors that produce embolic material, tumors whose size and location cause hemodynamic disturbances, and tumors causing conduction disorder. Myxomas are the most frequent cardiac tumor in adults, but it represents only the 10–15% of cardiac tumors in the pediatric age. They are more frequently localized in the left atrium (75% of cases), rarely in the right atrium (20%) and  occasionally in the ventricules. Myxoma most often occur in people between the third and sixth decades of life, more frequently in women. The first successful excision of a left atrial myxoma was reported in 1955. The prognosis for patients with myxomas has improved significantly because of  the development of echocardiography and the effective surgical treatment of myxoma.
The aim of the study is: presentation a case of 13- year-old oligosymptomatic patient with right atrial myxoma.

Case report:

13-year-old boy whose body weight is 56.3 kg (overweight), the height - 158 cm (short stature) with diagnosed Cyclic Cushing's syndrome  at the age of 8 years (at the Center for Child Health). He wasn’t  controlled regular in childhood. In the age of 7 he was treated at the Outpatient Clinic of Pediatric Surgery University Children’s Hospital of Cracow because of the tumor of right supraclavicular region. Then the  tumor of right supraclavicular region and pigmented lesion on the lower lip (3 mm in diameter) were removed. The patient was admitted to hospital in Jarosław because of abdominal pain and chest pain radiating to the right shoulder girdle, lasting for a week and escalating for several hours before admission to the hospital. During his stay in the hospital in Jarosław were observed regression of pain and reduction of inflammatory markers. Because of persistent tachycardia the patient was consulted with cardiologist. In the echocardiogram was found heterogeneous echogenic mass (3.8 x 3.2 cm), filling almost the whole right atrium, moving in the direction of the tricuspid valve. The boy has been moved to the Department of Pediatric Cardiology in good condition, with a heart rate of  90 per min, the blood pressure of 115/65mmHg on right arm, with 2/6 systolic murmur over the heart, without signs of heart failure. Physical examination showed the presence of pigmented lesions on
his lower lip and in the inner corner of the left eye. Echocardiography revealed: normal atrioventricular and ventriculoarterial connections,  the non-enlarged chambers of the heart, normally-functioning atrioventricular valve, left aortic arch, aortic isthmus unchanged, correct cephalad arteries, the correct flow in the pulmonary artery trunk, an enlarged the inferior vena cava with an abnormal respiratory variation in the diameter less than 50%, and an enlarged the superior vena cava and also the presence of a tumor of the right atrium, considerable size: 3.8 cm x 4 cm, low echogenicity, and the inside the tumors regions of the variable echogenicity. The tumor significantly blocked the flow through the tricuspid valve, at the end of diastole completely close the flow from the right atrium down into the right ventricle. The tumor originates from the high in the upper part of the right atrium and he was not connected with the septum, the superior vena cava and the tricuspid valve apparatus. Tricuspid valve functioned correctly, it showed no features  neither stenosis nor regurgitation. Additional examinations showed elevated CRP levels and ESR - 70/66. The ECG showed sinus rhythm with a frequency 60 per minute, without evidence of hypertrophy or arrhythmias. The chest X-ray showed normal cardiac silhouette, symmetrical vascular drawing, lung fields without changes, the diaphragmatic-costal angles without fluid.

The patient was urgently qualified for surgical removal of the tumor. In the 3rd day of admission to hospital heart surgery was performed. The tumor was removed from the right atrium. The cardiac surgery was performed with deep hypothermia and extracorporeal circulation. After the opening of the right atrium the rounded tumor was found inside: shiny, transparent, gelatinous consistency of lobular,
soft in section, pink color. Tumor dimensions: approx. 4.5 cm x 4.5 cm x 4 cm (irregular shape). The tumor was removed completely. Then the atrium was sutured.

In pathological examination of tumor was found: fragments of gelatinous and mucous tissue, the largest with dimensions of 4,5x4,5x3,5 cm, the other with dimensions of 3 cm and a total weight of 38.5 grams. Histologically the diagnosis of cardiac myxoma was confirmed.

In control echocardiography revealed no residual lesions after resection of the tumor, correct cardiac dimensions, the lack of blood clots in the chambers and a residual tricuspid regurgitation. The treatment with antiplatelet agents (acetylsalicylic acid 100 mg) was starting.

In ECG Holter monitoring were found: sinus rhythm with occasional wandering pacemaker and a few premature atrial contractions.

Because of suspicion of Curney syndrome the patient was  directed for further endocrinological diagnostic.
Discussion:
Myxoma is benign primar cardiac tumor, usually located in the left atrium. Primary tumors of the heart are rare in the population. The overwhelming majority of these tumors are benign, half of them are myxomas.

Cardiac myxoma is the second most common benign cardiac tumor in children. In 90% cases they come from atrial endocardium, mainly from the left atrium, in the remaining 10% they come from the ventricular endocardium. Multiple myxomas are present in 5% of patients. Myxoma is usually sporadic, but about 7% of patients present an association with so-called Carney complex, with autosomal dominant inheritance.

Carney complex (primary pigmented nodular adrenocortical dysplasia, PPNAD) is a rare disease of the adrenal cortex, occurring sporadically or inherited. In addition to adrenal hyperplasia in patients may present myxomas and spotty skin pigmentation - as in this described case of patient. Inherited primary pigmented nodular adrenocortical dysplasia is also known as Carney syndrome named after the American pathologist J. Aidan Carney, who described it as the first in the New England Journal of Medicine. Carney complex is most commonly caused by mutations in the PRKAR1A gene on chromosome 17,  which may function as a tumor-suppressor gene. The encoded protein is a type 1A regulatory subunit of protein kinase A. In some cases of sporadic micronodular adrenal hyperplasia in blood there are circulating immunoglobulins, stimulating the growth of the adrenal cortex. There is overactive adrenal cortex, with symptoms of ACTH-independent Cushing's syndrome. In the Carney syndrome may also occur: cutaneous myxomas, cardiac or breast myxomas, light brown spots on the skin, sometimes other endocrine tumors (eg. pituitary adenomas, tumors of the testes), paraganglioma of the middle ear. The treatment consists of bilateral adrenalectomy and depends
on the coexisting changes.
Cardiac myxoma is covered by endocardium. It can be seen attached by a narrow pedicle to the atrial septum. The mobility of the tumor depends on the length of the pedicle. Myxomas rarely occur together with congenital heart disease.

Myxomas usually are developing very slowly and the symptoms can be grouped into systemic and symptoms associated with the hemodynamic abnormalities of the heart. In about 1/3 of patients with cardiac myxoma occur non-specific general symptoms such as weakness, fever, weight loss, joint pains. Symptoms due to cardiac haemodynamic dysfunctions are dependent on the size of the tumor, its location and mobility. The most common symptom is shortness of breath. May also be present palpitations and syncope. Tachycardia was the reason of cardiological consultation in our patient. Symptoms may increase, occur or reduce due to changes in body position. This results from the fact that most of the myxomas have a pedicle and it moves - changes its position inside the cavity of the heart, depending on the position of the patient.

Physical examination may not reveal any abnormalities. In children with Carney syndrome we observe short stature and obesity and pigmented lesions of the skin, mucosae and conjunctiva, also observed in the described patient. By cardiac auscultation can be heard diastolic murmur, associated mainly with closing the flow through the tricuspid valve, imitating the tricuspid valve stenosis. It may be also systolic murmur due to the incomplete closure of tricuspid valve leaflets compressed by the tumor, rarely ejection murmur caused by the tumor’s compression on the right ventricular outflow tract. Can be also register the characteristic early diastolic murmur after the second tone of the heart (so called tumor plop).
Fever is the most common systemic reaction in response to the growth of myxoma. Often are other non-specific symptoms such as tiredness, skin erythema, joint and muscle pain, weight loss or Reynoud’s symptom. There were no observed in described patient. In laboratory are observed:  anemia, increased the value of erythrocyte sedimentation rate (ESR), increased the level of C-reactive protein, serum globulin and the number of leukocytes. These symptoms and laboratory results may suggest collagenase, infection, immune disorders and neoplastic process. Myxoma secretes interleukins, especially interleukin 6, that is probably  responsible for occurrence of inflammatory and immunological reaction. Interleukin 6 is an indicator of the myxoma’s presence and growth , its concentration is normalized after effective  tumor resection and systemic symptoms disappearance.

Usually in standard ECG is registered sinus rhythm, but during ECG Holter monitoring may occur different supraventricular arrhythmias. In our patient after cardiac surgery were observed this type of arrhythmia - few premature atrial contractions with occasional wandering atrial pacemaker.

The echocardiography is a method of documenting the presence of myxoma and resulting from its presence hemodynamic disturbances. The use of transthoracic echocardiography can in most cases enables the diagnosis of tumor. Supplementary methods, especially in cases of small tumors, can be transesophageal echocardiography, angiography, computed tomography, magnetic resonance imaging and scintigraphy.
Summary:
 Untreated myxomas usually cause the death. They contribute to the deathin about 25% patients with Carney complex. The treatment consists of complete surgical removal of the tumor, sometimes with the necessity of atrial septum removal. A separate problem is the presence of relapse after successful resection of the tumor. It happens very rarely, because in 1-3% of patients. It may occur during the period
from a few months to several years after the first treatment and then requires second surgery. In the postoperative treatment it is very important the long-term observation of patient with periodic echocardiography control performed for three years after surgery (every 6 to 12 months) or in every case of relapse’ suspicion.
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