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Abstract

Introduction: Myxomas, as primary cardiac tumors, are rare neoplasms manifesting with constitutional, obstructive, and embolic
symptoms. Systemic signs and symptoms make infective endocarditis one of the most common differential diagnoses. Nonspecific
systemic signs and symptoms of myxomas can cause great challenges in management and treatment.
Case Presentation: A 21-month-old boy was admitted to our center with a high-grade fever and gastrointestinal symptoms, but no
significant respiratory complaints were noted. A history of lower limb pain and morning claudication was also present. The patient
had leukocytosis with an elevated erythrocyte sedimentation rate (ESR) of two months’ duration. Other acute phase reactants were
detected despite previous antibiotic therapy; however, his blood culture result was negative. In echocardiography, multiple masses
were seen in the left atrium near the mitral valve apparatus. The diagnosis of infective endocarditis was made, and intravenous an-
tibiotics were prescribed for up to two weeks. He then underwent surgery because of poor response to medical treatment and renal
complications. During surgery, a small mass was seen in the left atrium, and two other masses were within the mitral chordae. The
histopathology report confirmed atrial myxoma. Shortly after surgical resection of the tumors, the patient’s symptoms improved,
and inflammatory indices returned to normal.
Conclusions: Constitutional manifestations of myxoma render it reasonable to consider it as a differential diagnosis of infective
endocarditis. Obtaining a complete clinical history and using imaging tools are necessary for the correct diagnosis and prevention
of complications of inappropriate treatment.
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1. Introduction

Myxomas are rare primary cardiac tumors, estimated
at approximately 0.5 cases per million population. Myxo-
mas are polypoid, round, or oval, and mostly (75 - 80%) oc-
cur in the left atrium (1, 2). The majority of the myxomas
are benign (2). The etiology of atrial myxoma is mostly un-
known (3). The triad of constitutional, obstructive, and em-
bolic events is well recognized in the diagnosis of this tu-
mor (4, 5). Obstructive symptoms occur in about 80% of
pediatric patients. A peripheral embolism occurs in more
than 70%, and up to 65% of children with myxoma show
constitutional symptoms (6).

Therefore, one of the characteristics of myxomas,
which makes them distinct from other cardiac tumors, is
their presentation with systemic signs and symptoms (7).
Infective endocarditis is one of the closest differential diag-
noses of myxomas. It may manifest itself with similar sys-
temic and local presentations confusing physicians at least
in the early steps of diagnosis (1). There are several non-

specific symptoms in myxoma patients, such as fever, res-
piratory disorders, wheezing, arthralgia, myalgia, weight
loss, fatigue, and muscle weakness, all of which are prob-
ably associated with interleukin-6 cytokine production (8,
9). However, nearly 20% of patients are asymptomatic (9).
Nonspecific symptoms of myxoma can lead to delayed de-
tection, misdiagnosis, and great challenges in the manage-
ment and treatment, as seen in our case report (10).

2. Case Presentation

A 21-month-old boy with normal growth and develop-
ment presented to a local hospital in October 2019 due to
a high fever (38.7°C) of two months’ duration. There was
a history of elevated erythrocyte sedimentation rate (ESR)
and gastrointestinal symptoms, including nausea, vomit-
ing, and diarrhea for two weeks, but no significant respira-
tory complaints were presented.
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A history of lower limb pain and morning claudica-
tion was also detected. He had no remarkable past med-
ical history. Laboratory and imaging studies with special
consultations were performed. There was a II/VI systolic
heart murmur at the apical border of the heart. The lung
fields and other examinations were normal. He had no
organomegaly. The ECG showed sinus tachycardia. No
pulmonary lesion was found in the chest X-ray. We took
three blood culture samples from the patient at the time of
fever. Laboratory examinations revealed an increased ESR
(113 mm/h), high C-reactive protein (CRP) level (21 mg/mL),
platelet count of 453× 109/L, and leukocytosis [white blood
cell (WBC) count (24.3 × 109/L)] with neutrophilia. The uri-
nalysis was normal. Other tests, including creatine kinase-
MB, procalcitonin, and troponin I levels were within nor-
mal ranges. In transthoracic 2D echocardiography, three
mobile masses were seen, considered to be vegetations in
the left atrium and around the mitral valve apparatus (Fig-
ure 1). In addition, moderate mitral regurgitation was de-
tected, but there were no other congenital heart defects.

Rheumatology consultation recommended rheuma-
toid factors measurement. Antinuclear antibodies (ANA),
rheumatoid factor (RF), and anti-cyclic citrullinated pep-
tide (anti-CCP) were negative. Pelvicography was normal.
After orthopedic counseling, an ultrasound examination
of hip joints was done that showed no evidence of sep-
tic arthritis. Based on these findings and Duke Criteria
(11), a diagnosis of infective endocarditis (IE) was made,
and intravenous antibiotics were instituted for up to two
weeks with an appropriate protocol. During therapy, the
patient’s fever continued, but the first blood culture re-
sult was negative. The mass size did not decrease on se-
rial echocardiography studies. The patient showed in-
creased levels of blood urea nitrogen (BUN) and creatinine,
and acute renal injury occurred due to antibiotic therapy
complications. Cardiac magnetic resonance (CMR) imag-
ing was requested, which reported multiple highly mobile
round masses as vegetation (measuring 11 × 5 mm max.).
There were high signals on T2-weighted sequences and iso-
signal in T1-weighted sequences, and they were attached to
the anterior mitral leaflet with extension to the sub-valve
area with protrusion into the left ventricle during diastole.
This finding was suspicious of endocarditis (Figure 2). Con-
cerning persistent fever, the appearance of renal complica-
tions, and the insignificant decrease in inflammatory fac-
tors, the diagnosis of IE refractory to medical treatment
was made and led us to surgical therapy.

During surgery, a mass in the left atrium, measuring
approximately 8 × 8 mm, was seen protruding from the
mitral leaflets. By pushing the mitral leaflets aside, it was
seen to be connected to the anterolateral papillary muscle
and left ventricular wall below the annulus. The other two

masses were seen in the same area and among the mitral
chordae with dimensions of about 6 × 6 mm and 5 × 5
mm. They were resected with due care. After surgery, the
diagnosis of myxoma was confirmed. The specimen was
received in formalin that consisted of creamy fragments
of soft to firm tissue totally measuring 6 × 5 × 5 mm. Mi-
croscopic sections (stained by H & E method) showed a be-
nign hypocellular neoplastic tissue attached to a fibrotic
valve. Neoplastic cells consisted of some smooth muscle
cells, spindle cells, a few stellate cells, and foci of hemor-
rhage. There was no evidence of malignancy in this spec-
imen. Based on the pathological observations, a diagno-
sis of “benign fibromyxoid tumor compatible with cardiac
myxoma” (Figure 3) was established. Besides, PCR and tis-
sue culture results were negative. Postoperative transtho-
racic echocardiography demonstrated mild mitral regur-
gitation with no obvious residual mass. A few days after the
surgical resection, ESR decreased from 88 to 50, and the pa-
tient’s fever and other symptoms were resolved. A follow-
up study after three months showed that all the inflamma-
tory markers were normal.

3. Discussion

Clinical differentiation between myxoma and endo-
carditis is occasionally difficult. Medical history and phys-
ical examination alone may not provide the final diagno-
sis (7). Lack of specific clinical symptoms can lead to mis-
diagnosis, delayed diagnosis, and further complications
(12). Also, laboratory and microbiological results cannot al-
ways help us reach a definitive diagnosis and sometimes
may even be misleading (7, 13). Therefore, for a definitive
diagnosis of myxoma, the pathologic examination of the
resected tumor is necessary (14). This patient presented
with systemic symptoms of myxoma, but other findings
in myxoma that mimic endocarditis were not seen, includ-
ing heart failure, respiratory disorders, cerebral aneurysm,
and systemic emboli (15). At first, we attributed the limb
pain to nonspecific symptoms of infectious endocarditis
such as myalgia and arthralgia, but retrospectively, limb
pain in cardiac myxoma may be due to microembolization
to lower extremities and ischemia or nonspecific symp-
toms of myxoma (8, 9). In our patient, there were no sig-
nificant symptoms and signs or family history compatible
with the Carney complex. The patient had no diagnostic
criteria such as dermatologic manifestations (lentigines,
cutaneous myxoma, and pigmented skin freckling) and
multiple endocrine and non-endocrine neoplasia, except
for cardiac myxoma, so it was removed from the final diag-
nosis list (16).

Echocardiography and imaging methods are two use-
ful diagnostic tools for the differentiation of myxoma from
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Figure 1. Transthoracic 2D echocardiography showed three mobile masses considered vegetation in the left atrium (LA) around mitral valve (MV) apparatus. A: Apical four-
chamber view. B, C: Parasternal long-axis view. LV, left ventricle; RV, right ventricle.

infective endocarditis (14, 17). Typical features of endo-
carditis in echocardiography are vegetation (< 3 cm) and
masses of smaller size that are attached to the valves rather
than to the myocardium (14). In practice, infective endo-

carditis is more common than myxoma. In addition, be-
cause some other misleading factors such as chronic fever,
vegetation-like masses, and elevated laboratory inflamma-
tory factors existed, we misdiagnosed myxoma as infective
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Figure 2. Cardiac magnetic resonance (CMR) imaging reported multiple masses as vegetation in left atrium (LA) and left ventricle (LV). A, B: Transverse plane. C: Sagittal plane.

endocarditis. The patient’s cardiac structure was normal,
and he did not have congenital heart disease. This find-
ing is also in contrast to endocarditis, in which one usu-
ally discovers cardiac structural defects (18). Infected myx-
oma is extremely rare and manifests with aggravated clin-

ical symptoms, including high-grade fever, multiple em-
bolic events, and the presence of refractory microorgan-
isms. It is documented when the microorganism is seen by
the pathologist or when the PCR test is positive (19, 20). We
ruled out infected myxoma with negative PCR and tissue
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Figure 3. Benign fibromyxoid tumor compatible with Cardiac Myxoma. Micro-
scopic sections (stained by H & E method) showed a benign hypocellular neoplastic
tissue. Neoplastic cells consisted of some smooth muscle cells, spindle cells, a few
stellate cells, and foci of hemorrhage.

culture results; however, systemic infections or infections
of other organs in at least some periods might still be prob-
able. This possibility, of course, could not be documented.
The recurrence of the tumor is very rare; nevertheless, the
follow-up of such patients is recommended (21, 22).

3.1. Conclusion

This report suggests that the diagnosis of cardiac myx-
oma requires a precise and detailed clinical history, labo-
ratory examinations, and imaging tools. Taking into ac-
count all the differential diagnoses of infective endocardi-
tis, including myxoma can help prevent the misdiagnosis
of other diseases with similar symptoms and signs.

Footnotes

Authors’ Contribution: Study concept and design: Mo-
hammad Rafie Khorgami and Ali Ershad; Analysis and in-
terpretation of data: Mohammad Rafie Khorgami and Ali
Ershad; Drafting of the manuscript: Ali Ershad; Critical re-
vision of the manuscript for important intellectual con-
tent: Mohammad Rafie Khorgami and Kambiz Mozaffari.
All authors read and approved the final manuscript.

Conflict of Interests: All authors have no conflict of inter-
est.

Funding/Support: The authors of this study did not re-
ceive any funding.

Informed Consent: Informed consent was obtained from
the patient’s family to share the details of the case.

References

1. Reynen K. Cardiac myxomas. N Engl J Med. 1995;333(24):1610–7. doi:
10.1056/NEJM199512143332407. [PubMed: 7477198].

2. Khan MS, Sanki PK, Hossain MZ, Charles A, Bhattacharya S, Sarkar UN.
Cardiac myxoma: A surgical experience of 38 patients over 9 years,
at SSKM hospital Kolkata, India. South Asian J Cancer. 2013;2(2):83–6.
doi: 10.4103/2278-330X.110499. [PubMed: 24455563]. [PubMed Central:
PMC3876665].

3. Amir O, Merdler A, Shiran A. Bilateral atrial myxomas associated with
hyperpigmented skin lesions. N Engl J Med. 2001;344(12):938–9. doi:
10.1056/NEJM200103223441216. [PubMed: 11263433].

4. Nina VJ, Silva NA, Gaspar SF, Raposo TL, Ferreira EC, Nina RV, et al. Atyp-
ical size and location of a right atrial myxoma: a case report. J Med
Case Rep. 2012;6:26. doi: 10.1186/1752-1947-6-26. [PubMed: 22269461].
[PubMed Central: PMC3277469].

5. Roschkov S, Rebeyka D, Mah J, Urquhart G. The dangers of cardiac
myxomas. Prog Cardiovasc Nurs. 2007;22(1):27–30. doi: 10.1111/j.0889-
7204.2007.05884.x. [PubMed: 17342003].

6. Allen HD, Shaddy RE, Penny DJ, Feltes TF, Cetta F. Moss and adams’ heart
disease in infants, children, and adolescents, including the fetus and young
adult. 9th ed. Philadelphia: Wolters Kluwer; 2016.

7. Pinede L, Duhaut P, Loire R. Clinical presentation of left atrial
cardiac myxoma. A series of 112 consecutive cases. Medicine (Balti-
more). 2001;80(3):159–72. doi: 10.1097/00005792-200105000-00002.
[PubMed: 11388092].

8. Wang JG, Li YJ, Liu H, Li NN, Zhao J, Xing XM. Clinicopathologic anal-
ysis of cardiac myxomas: Seven years’ experience with 61 patients.
J Thorac Dis. 2012;4(3):272–83. doi: 10.3978/j.issn.2072-1439.2012.05.07.
[PubMed: 22754666]. [PubMed Central: PMC3378204].

9. Burke A, Jeudy JJ, Virmani R. Cardiac tumours: an update: Car-
diac tumours. Heart. 2008;94(1):117–23. doi: 10.1136/hrt.2005.078576.
[PubMed: 18083956].

10. Sernich S, Chauhan A, Singh D, Fuchs H, Caspi J. Left atrial myxoma
in a child: a challenging diagnosis of a rare lesion. World J Pedi-
atr Congenit Heart Surg. 2013;4(2):220–2. doi: 10.1177/2150135112473124.
[PubMed: 23799741].

11. Habib G, Derumeaux G, Avierinos JF, Casalta JP, Jamal F, Volot F,
et al. Value and limitations of the Duke criteria for the diagnosis
of infective endocarditis. J Am Coll Cardiol. 1999;33(7):2023–9. doi:
10.1016/s0735-1097(99)00116-3. [PubMed: 10362209].

12. Miralles A, Bracamonte L, Rabago GJ, Bors V, Petrie J, Pavie A, et al.
[Heart myxoma. Surgical treatment]. Rev Esp Cardiol. 1989;42(10):666–
72. [PubMed: 2623302].

13. Rajpal RS, Leibsohn JA, Liekweg WG, Gross CM, Olinger GN, Rose HD, et
al. Infected left atrial myxoma with bacteremia simulating infective
endocarditis. Arch Intern Med. 1979;139(10):1176–8. [PubMed: 485751].

14. Bayram NA, Ayhan H, Keles T, Durmaz T, Bozkurt E. Infective endo-
carditis mimicking left atrial myxoma. J Echocardiogr. 2010;8(4):124–5.
doi: 10.1007/s12574-010-0044-y. [PubMed: 27278943].

15. Singh PK, Sureka RK, Sharma AK, Bhuyan S, Gupta V. Recurrent stroke
in a case of left atrial myxoma masquerading vasculitis. J Assoc Physi-
cians India. 2013;61(12):912. 917-20. [PubMed: 24968552].

16. Correa R, Salpea P, Stratakis CA. Carney complex: an update. Eur
J Endocrinol. 2015;173(4):M85–97. doi: 10.1530/EJE-15-0209. [PubMed:
26130139]. [PubMed Central: PMC4553126].

17. Chang JH, Kim JY, Yoon JW, Seol MD, Won DJ, Cho WH, et al. A case
of infected left atrial myxoma with concomitant mitral valve endo-
carditis. Korean Circ J. 2011;41(10):618–21. doi: 10.4070/kcj.2011.41.10.618.
[PubMed: 22125563]. [PubMed Central: PMC3221906].

18. Cunha BA, Gill MV, Lazar JM. Acute infective endocarditis. Diagnostic
and therapeutic approach. Infect Dis Clin North Am. 1996;10(4):811–34.
doi: 10.1016/s0891-5520(05)70328-7. [PubMed: 8958170].

Arch Pediatr Infect Dis. 2021; 9(3):e108029. 5

http://dx.doi.org/10.1056/NEJM199512143332407
http://www.ncbi.nlm.nih.gov/pubmed/7477198
http://dx.doi.org/10.4103/2278-330X.110499
http://www.ncbi.nlm.nih.gov/pubmed/24455563
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3876665
http://dx.doi.org/10.1056/NEJM200103223441216
http://www.ncbi.nlm.nih.gov/pubmed/11263433
http://dx.doi.org/10.1186/1752-1947-6-26
http://www.ncbi.nlm.nih.gov/pubmed/22269461
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3277469
http://dx.doi.org/10.1111/j.0889-7204.2007.05884.x
http://dx.doi.org/10.1111/j.0889-7204.2007.05884.x
http://www.ncbi.nlm.nih.gov/pubmed/17342003
http://dx.doi.org/10.1097/00005792-200105000-00002
http://www.ncbi.nlm.nih.gov/pubmed/11388092
http://dx.doi.org/10.3978/j.issn.2072-1439.2012.05.07
http://www.ncbi.nlm.nih.gov/pubmed/22754666
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3378204
http://dx.doi.org/10.1136/hrt.2005.078576
http://www.ncbi.nlm.nih.gov/pubmed/18083956
http://dx.doi.org/10.1177/2150135112473124
http://www.ncbi.nlm.nih.gov/pubmed/23799741
http://dx.doi.org/10.1016/s0735-1097(99)00116-3
http://www.ncbi.nlm.nih.gov/pubmed/10362209
http://www.ncbi.nlm.nih.gov/pubmed/2623302
http://www.ncbi.nlm.nih.gov/pubmed/485751
http://dx.doi.org/10.1007/s12574-010-0044-y
http://www.ncbi.nlm.nih.gov/pubmed/27278943
http://www.ncbi.nlm.nih.gov/pubmed/24968552
http://dx.doi.org/10.1530/EJE-15-0209
http://www.ncbi.nlm.nih.gov/pubmed/26130139
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4553126
http://dx.doi.org/10.4070/kcj.2011.41.10.618
http://www.ncbi.nlm.nih.gov/pubmed/22125563
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3221906
http://dx.doi.org/10.1016/s0891-5520(05)70328-7
http://www.ncbi.nlm.nih.gov/pubmed/8958170


Rafi Khourgami M et al.

19. Revankar SG, Clark RA. Infected cardiac myxoma. Case report
and literature review. Medicine (Baltimore). 1998;77(5):337–44. doi:
10.1097/00005792-199809000-00003. [PubMed: 9772922].

20. Segal JL, Brunnemann SR. Clinical pharmacokinetics in patients
with spinal cord injuries. Clin Pharmacokinet. 1989;17(2):109–29. doi:
10.2165/00003088-198917020-00004. [PubMed: 2673605].

21. Karabinis A, Samanidis G, Khoury M, Stavridis G, Perreas K.

Clinical presentation and treatment of cardiac myxoma in
153 patients. Medicine (Baltimore). 2018;97(37). e12397. doi:
10.1097/MD.0000000000012397. [PubMed: 30213011]. [PubMed
Central: PMC6155961].

22. Shinfeld A, Katsumata T, Westaby S. Recurrent cardiac myxoma: seed-
ing or multifocal disease? Ann Thorac Surg. 1998;66(1):285–8. doi:
10.1016/s0003-4975(98)00481-0. [PubMed: 9692493].

6 Arch Pediatr Infect Dis. 2021; 9(3):e108029.

http://dx.doi.org/10.1097/00005792-199809000-00003
http://www.ncbi.nlm.nih.gov/pubmed/9772922
http://dx.doi.org/10.2165/00003088-198917020-00004
http://www.ncbi.nlm.nih.gov/pubmed/2673605
http://dx.doi.org/10.1097/MD.0000000000012397
http://www.ncbi.nlm.nih.gov/pubmed/30213011
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6155961
http://dx.doi.org/10.1016/s0003-4975(98)00481-0
http://www.ncbi.nlm.nih.gov/pubmed/9692493

	Abstract
	1. Introduction
	2. Case Presentation
	Figure 1
	Figure 2
	Figure 3

	3. Discussion
	3.1. Conclusion

	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Funding/Support: 
	Informed Consent: 

	References

