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Abstract

Background: Cardiac hemangiomas are rare benign vascular tumors that can occur in any cardiac layer: endocardium,
myocardium, or epicardium. Histologically, cardiac hemangiomas may be classified as capillary, cavernous, or
arteriovenous; venous hemangiomas are extremely rare.

Case presentation: A 46-year-old man reported experiencing precordial discomfort. Computed tomography revealed a
massive tumor adjacent to the right ventricle. The right coronary artery was found to be located at the center of the
tumor. Cardiovascular angiography showed that the artery was completely encased by the tumor without any
obstruction and that the right ventricular lumen was compressed by the tumor. Surgical debulking of the tumor was
performed under cardiopulmonary bypass, and the frozen section led to a diagnosis of benign hemangioma. The tumor
was debulked as much as possible until the right coronary artery appeared. For decompression of the heart, the
pericardium was left open to the thoracic cavity and unsutured. Histopathologic examination revealed a diagnosis of
epicardial venous hemangioma.

Conclusions: Cardiac hemangioma should be included in the differential diagnosis of mediastinal tumor in reference to
the location and flow of the coronary artery. Surgical resection, or at least tumor debulking, is required to confirm the
diagnosis and prevent further complications and has a favorable clinical outcome.
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Background
Cardiac hemangiomas are extremely rare, accounting for 1
to 2% of primary benign cardiac tumors, and may arise
from any cardiac layer: endocardium, myocardium, or
epicardium [1–3]. Most cardiac hemangiomas are asymp-
tomatic and found incidentally; symptoms depend on
tumor size and location [4]. Diagnosis can be made by
echocardiography, computed tomography (CT), or coron-
ary angiography; however, in most cases, diagnosis is made
only after surgical excisional biopsy.
Cardiac hemangiomas are histologically classified into

three morphologic subtypes: capillary, cavernous, and

arteriovenous. Herein, we report a case of venous cardiac
hemangioma, an extremely rare subtype of the disease.

Case presentation
A 46-year-old man reported experiencing precordial dis-
comfort and was referred to our department. He was a
nonsmoker and had no history of any significant illness or
surgery. Physical examination and electrocardiography
showed no abnormal findings. Chest radiography, how-
ever, showed an enlarged right ventricular shadow, leading
to a slightly elevated cardiothoracic ratio of 56%. Trans-
thoracic echocardiography showed a mass in the pericar-
dium, 8.0 × 4.0 cm in diameter, that compressed the wall
of the right atrium and ventricle (Fig. 1a); left ventricular
function was within normal limits. There was no tricuspid
regurgitation or stenosis. Contrast-enhanced chest CT
showed a low-density mass in the pericardium that
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compressed the wall of the right atrium and ventricle and
encased the right coronary artery (Fig. 1b, c). The mass
was relatively homogenous except for calcified nodules
(Fig. 1c). No clear separation could be seen between the
ventricles and the mass. Coronary angiography showed
that the mass had some feeding arteries and that the prox-
imal and mid-portions of the right coronary artery were
inside of the tumor without any obstruction (Fig. 2). No
other signs of coronary disease were observed. Laboratory
test results, including biochemistry, coagulation, routine
hematology, and serum tumor markers, were all within
normal limits.

The differential diagnosis included sarcoma or primary
lymphoma, though the epicardial location would have
been atypical for both tumors. Subsequently, biopsy and
surgical resection of the tumor were scheduled in order to
establish a precise diagnosis and to improve the outflow
from the right ventricle and, thus, his symptomatic
condition.
Median sternotomy was completed under general

anesthesia. During surgery, the tumor was determined to
be hemorrhagic because incisional biopsy alone caused
active bleeding, and cardiopulmonary bypass was initiated.
Frozen section led to a diagnosis of a benign vascular
tumor, but the right coronary artery was totally encased by
the tumor, which was judged to be not amenable to cura-
tive resection. Thus, the tumor was resected directly with
an electrical scalpel and debulked to the proximity of the
coronary artery. The resected tumor specimen appeared as
a spindle with a maximum diameter of 6 cm, accounting
for approximately 50% of the original tumor volume.
Histopathologically, dilated venous vessels with smooth

muscle layer were widely observed in the fat layer of the
pericardium (Fig. 3a–c), leading to a diagnosis of venous
cardiac hemangioma. On immunohistochemical staining,
endothelial markers CD31 and CD34 were positive
(Fig. 3d, e).
The patient had an uneventful postoperative course and

was discharged on postoperative day 7. Follow-up chest
CT showed volume reduction of the tumor and improve-
ment of the compression of the right ventricular wall, and
no subsequent regrowth (Fig. 4). Presently, 36 months
after surgery, the patient is living a healthy life without
any symptoms.

Discussion
Primary cardiac tumors are rare, with a reported inci-
dence of 0.0017 to 0.27% at autopsy. Hemangiomas
are thought to represent only 1 to 2% of benign
cardiac tumors [1–3]. Hemangiomas can occur at any
age, and there is no sex predominance. Hemangiomas
may arise from any cardiac layer—endocardium,

Fig. 1 Diagnostic images. a Echocardiogram, demonstrating a hyperechoic mass (yellow arrows) adjacent to the RV. b, c Coronal (b) and transverse (c)
coronary computed tomography scans, demonstrating a mass compressing the RV. The red and yellow arrows indicate calcification and the coronary
artery, respectively. Abbreviations: LA left atrium, LV left ventricle, RA right atrium, RV right ventricle

Fig. 2 Coronary angiogram, showing the collateral vessels (arrows)
supplying the tumor from the right coronary artery without
any obstruction
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myocardium, or epicardium—and are commonly
located on the left or right ventricular free wall or
septum [1, 5].
Cardiac hemangiomas are generally classified into

three histologic subtypes: capillary (small vessels resem-
bling capillaries), cavernous (multiple dilated thin-walled
vessels), and arteriovenous (dysplastic malformation of

arteries and veins). Often, some combination of these
subtypes is observed in a tumor. In our case, histopatho-
logic examination confirmed a venous cardiac hemangioma
demonstrating small venous vessels in the fat layer of the
pericardium. This subtype is not included in the three
conventional subtypes and is an extremely rare
disease entity.

Fig. 3 a–c Histopathologic findings, showing characteristic venous structures widely in the fat layer of the pericardium. A vascular lumen is
formed by a vein containing thin elastic fibers (a, b hematoxylin and eosin stain; c Elastica van Gieson stain). d, e Immunohistochemical staining
with endothelial markers CD31 (d) and CD34 (e), confirming the presence of a thin internal layer of endothelial cells

Fig. 4 Postoperative chest computed tomography scan, showing volume reduction of the tumor and improvement of the compression of the
RV. Abbreviations: LV left ventricle, RV right ventricle
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Most cardiac hemangiomas are asymptomatic and
found incidentally, though they may present with dys-
pnea, palpitation, arrhythmia, murmur, pericardial
effusion, or thromboembolic events; symptoms usually
depend on tumor size and location [4]. In our case,
the patient’s chief complaint was chest discomfort,
which was assumed to be attributed to compression
of the right ventricle by the tumor because the
discomfort resolved spontaneously after surgery. For
diagnosis of cardiac hemangioma, echocardiography,
CT, and coronary angiography are generally useful.
Hemangiomas appear on echocardiography as hypere-
choic lesions [6, 7]. Chest CT shows a heterogeneous
mass on unenhanced sequence, which is intensely
enhanced after contrast administration [8]. In our
case, contrast-enhanced chest CT showed the tumor
as a low-density mass, which may be explained by the
unique histologic subtype of venous hemangioma.
The tumor also had calcification, which is thought to
have arisen from a thrombus in a dilated vessel.
Coronary angiography can be useful in clarifying the
distribution and delineating the feeding vessels to the
tumor based on the characteristic tumor blush [3, 9].
In our case, coronary angiography showed the feeding
arteries from the right coronary artery; the coronary
artery was encased by the tumor but was intact with-
out any evidence of stenosis. Thus, the hemangioma
in our case was suggested to be a soft tumor.
In many cases, definitive diagnosis of cardiac

hemangioma cannot be made preoperatively, as in our
case. For cardiac hemangiomas, complete resection is
usually the treatment of choice [10–13]. After complete
resection, the prognosis is generally favorable with a low
rate of recurrence [3, 11, 13, 14]. Even incomplete resec-
tion and only tumor debulking, as in our case, is re-
ported to produce long-term survival benefits [1]. We
utilized cardiopulmonary bypass because the tumor bled
profusely at the slightest biopsy. As observed on pre-
operative angiography, the tumor extended to encase the
coronary artery so that no exact borderline could be
detected between the tumor and the normal tissue of
the pericardium. Thus, we judged that the tumor was
not amenable to curative resection, and we chose tumor
debulking. Botha et al. reported a case of cardiac
hemangioma involving both ventricles that was judged
to be unresectable because of the extent of coronary in-
volvement [15]. In our case, because the right coronary
artery ran near the heart side of the tumor, we consid-
ered that the part of the hemangioma located lateral
from the coronary artery could be resected carefully.
Sclerotherapy is frequently performed as first-line

therapy [16]. However, it appears to be inappropriate
for large lesions and can produce inflammatory fibrosis
and a permanent scar when the chemical agent is

directly applied to infiltrated muscles. Moreover, it
requires multiple courses and carries a risk of serious
complications, such as a pulmonary embolism [17]. We
did not perform sclerotherapy during surgery owing to
the reasons stated above, but it can be considered as a
treatment option if regrowth of hemangioma occurs in
the future.
The impressive effect of propranolol in treating infantile

hemangiomas has provoked a paradigm shift in their
management over the past few years [18, 19]. In 2008,
propranolol, a nonselective β-adrenergic antagonist, was
serendipitously discovered to cause regression of proliferat-
ing hemangiomas in newborns receiving treatment for
cardiovascular disease [19]. Numerous studies demonstrat-
ing the success of propranolol in shrinking hemangiomas
have also been reported thereafter [19–21]. In addition,
good tolerance of propranolol has been established [22].
Thus, treatment with propranolol has become the mainstay
of systemic therapy for hemangiomas.
Treatment for hemangiomas depends on their size,

location, and severity. Given the fact that cardiac hem-
angiomas are benign, it can be expected that our patient
will remain asymptomatic for a long time. Thus, thera-
peutic strategies and surgical procedures for benign cardiac
tumors should be considered flexibly with consideration of
the positional relationship of the tumor with the coronary
artery, the extent of coronary involvement, the rate of
tumor growth, and the age or request of the patient. More-
over, in our case, surgery was completed with the pericar-
dium left open. For benign cardiac tumors, it seems that
such an innovative technique should be applied to prevent
symptoms of heart compression in case of tumor regrowth.
Finally, regular screening with various imaging modalities is
highly recommended in all cases, especially for those with
incomplete tumor resection, such as our case.

Conclusions
Cardiac hemangioma is a rare disease entity; however, it
should be included in the differential diagnosis of medi-
astinal tumor in reference to the location and flow of
the coronary artery. Surgical resection, or at least tumor
debulking, is required to confirm the diagnosis and
prevent further complications and has a favorable
clinical outcome.

Abbreviation
CT: Computed tomography

Acknowledgements
Not applicable.

Funding
No funding source.

Availability of data and materials
The data supporting the conclusions of this article are included within the
article.

Shikata et al. World Journal of Surgical Oncology  (2017) 15:81 Page 4 of 5



Authors’ contributions
DS and TG wrote the manuscript. DS, TN, YY, YY, MN, and TG performed the
surgery. DS and TO carried out the pathologic examination. TG was involved
in the final editing of the manuscript. All authors approved the final
manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Written informed consent was obtained from the patient for publication of
this case presentation and accompanying images. A copy of the written
consent is available for review by the Editor-in-Chief of this journal.

Ethics approval and consent to participate
Not applicable.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Department of General Thoracic Surgery, Yamanashi Central Hospital,
Yamanashi, Japan. 2Department of Cardio-Thoracic Surgery, Yamanashi
Central Hospital, Yamanashi, Japan. 3Department of Pathology, Yamanashi
Central Hospital, Yamanashi, Japan. 4Lung Cancer and Respiratory Disease
Center, Yamanashi Central Hospital, Yamanashi 400-8506, Japan.

Received: 28 January 2017 Accepted: 2 April 2017

References
1. Brizard C, Latremouille C, Jebara VA, Acar C, Fabiani JN, Deloche A, Carpentier

AF. Cardiac hemangiomas. Ann Thorac Surg. 1993;56:390–4.
2. Kasmani R, Holt R, Narwal-Chadha R, Vetteth S, Sheikh M. An incidental right

atrial mass: cavernous hemangioma. Am J Med Sci. 2009;338:328–9.
3. Pigato JB, Subramanian VA, McCaba JC. Cardiac hemangioma. A case report

and discussion. Tex Heart Inst J. 1998;25:83–5.
4. Solum AM, Romero SC, Ledford S, Parker R, Madani MM, Coletta JM.

Left atrial hemangioma presenting as cardiac tamponade. Tex Heart Inst
J. 2007;34:126–7.

5. Han Y, Chen X, Wang X, Yang L, Zeng Y, Yang J. Cardiac capillary
hemangioma: a case report and brief review of the literature. J Clin
Ultrasound. 2014;42:53–6.

6. Oshima H, Hara M, Kono T, Shibamoto Y, Mishima A, Akita S. Cardiac
hemangioma of the left atrial appendage: CT and MR findings. J Thorac
Imaging. 2003;18:204–6.

7. Papadopoulos K, Makrides CA, Eleutheriou E. A cardiac haemangioma: the
contribution of myocardial contrast echocardiography in the diagnosis. BMJ
Case Rep. 2015;2015.

8. Grebenc ML, de Christenson ML R, Burke AP, Green CE, Galvin JR. Primary
cardiac and pericardial neoplasms: radiologic-pathologic correlation.
Radiographics. 2000;20:1073–103. quiz 1110-1071, 1112.

9. Nishio S, Kosuga K, Miwa S, Fujiwara Y, Katsuyama K, Hata T, Okada M,
Takeuchi Y, Takeda S, Inuzuka Y, et al. Rare case of cardiac hemangioma
causing massive pericardial effusion: can a left atrial tumor produce
pericardial effusion? Circulation. 2015;131:e21–23.

10. Abad C, de Varona S, Limeres MA, Morales J, Marrero J. Resection of a left
atrial hemangioma. Report of a case and overview of the literature on
resected cardiac hemangiomas. Tex Heart Inst J. 2008;35:69–72.

11. Eftychiou C, Antoniades L. Cardiac hemangioma in the left ventricle and
brief review of the literature. J Cardiovasc Med (Hagerstown). 2009;10:565–7.

12. Serri K, Schraub P, Lafitte S, Roudaut R. Cardiac hemangioma presenting as
atypical chest pain. Eur J Echocardiogr. 2007;8:17–8.

13. Tse TS, Tsui KL, Ling LC, Chui WH, Choi MC, Li SK, Chiu CS. Necrotic cardiac
haemangioma masquerading as sepsis with disseminated intravascular
coagulation. Hong Kong Med J. 2005;11:308–10.

14. Thung KH, Wan IY, Yip G, Underwood MJ. Cardiac tumor masquerading
as obstructive sleep apnea syndrome. Interact Cardiovasc Thorac Surg.
2008;7:358–9.

15. Botha J, Ihlberg L, Elhenawy A, Abbott M, Butany J, Paul N, Brister SJ. A
giant cavernous hemangioma of the heart. Ann Thorac Surg. 2010;90:293–5.

16. Behravesh S, Yakes W, Gupta N, Naidu S, Chong BW, Khademhosseini A,
Oklu R. Venous malformations: clinical diagnosis and treatment. Cardiovasc
Diagn Ther. 2016;6:557–69.

17. Allevi F, Rabbiosi D, Mandala M, Colletti G. Paradoxical embolism following
intralesional sclerotherapy for cervical venous malformation. BMJ Case Rep.
2014;2014.

18. Burne R, Taylor R, Medscape. Monitoring propranolol treatment in periocular
infantile haemangioma. Eye (Lond). 2014;28:1281–4. quiz 1285.

19. Leaute-Labreze C, de la Dumas Roque E, Hubiche T, Boralevi F, Thambo JB,
Taieb A. Propranolol for severe hemangiomas of infancy. N Engl J Med.
2008;358:2649–51.

20. Buckmiller LM, Munson PD, Dyamenahalli U, Dai Y, Richter GT. Propranolol
for infantile hemangiomas: early experience at a tertiary vascular anomalies
center. Laryngoscope. 2010;120:676–81.

21. Leboulanger N, Fayoux P, Teissier N, Cox A, Van Den Abbeele T, Carrabin L,
Couloigner V, Nicollas R, Triglia JM, Ayari S, et al. Propranolol in the
therapeutic strategy of infantile laryngotracheal hemangioma: a preliminary
retrospective study of French experience. Int J Pediatr Otorhinolaryngol.
2010;74:1254–7.

22. Thoumazet F, Leaute-Labreze C, Colin J, Mortemousque B. Efficacy of
systemic propranolol for severe infantile haemangioma of the orbit and
eyelid: a case study of eight patients. Br J Ophthalmol. 2012;96:370–4.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Shikata et al. World Journal of Surgical Oncology  (2017) 15:81 Page 5 of 5


	Abstract
	Background
	Case presentation
	Conclusions

	Background
	Case presentation
	Discussion
	Conclusions
	Abbreviation
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Publisher’s Note
	Author details
	References

