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Abstract 

Background The timing of cardiac surgery with cardiopulmonary bypass (CPB) for intracranial hemorrhage 
is controversial.

Case presentation We report the case of an 82-year-old woman who was transferred to our hospital because of a 
head injury. Brain computed tomography (CT) revealed traumatic intracranial hemorrhage, and transthoracic echo-
cardiography revealed a giant right atrial myxoma. After confirming the disappearance of intracranial hemorrhage 
on brain CT, cardiac surgery with CPB was performed, which was uneventful.

Conclusions For an uneventful surgery, the optimal timing of cardiac surgery with CPB in patients with giant right 
atrial myxoma and intracranial hemorrhage should be based on brain CT.
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Background
Cardiac myxomas are intracardiac lesions that account 
for 50% of benign primary cardiac tumors [1]. Cardiac 
myxomas rarely occur in the right atrium (RA; 10–20%) 
[1]. They usually require immediate surgical excision to 
prevent embolic events and sudden cardiac death [2]. 
However, surgery may sometimes be difficult because of 
the patient’s condition. We present the case of a woman 
with a giant right atrial myxoma and traumatic suba-
rachnoid and subdural hemorrhage who underwent car-
diac surgery at an appropriate time and achieved a good 
outcome.

Case presentation
An 82-year-old woman was hospitalized at our emer-
gency center due to a head injury after syncope. She 
was on anticoagulant therapy due to a previous cer-
ebral infarction. Upon arrival at the emergency medical 
center, her consciousness was clear, and other vital signs 
were also stable (heart rate, 74 bpm/min; blood pressure, 
109/45  mmHg; respiratory rate, 22 breaths/min; oxygen 
saturation, 95% [room air]). Signs of a head injury were 
only found on physical examination. The laboratory 
data were almost normal except for C-reactive protein 
(7.91  mg/dL), platelets (9.9 ×  104L), D-dimer (234  μg/
ml), and activated partial thromboplastin time (APTT) 
(42.5 s). Electrocardiogram showed regular sinus rhythm. 
Brain computed tomography (CT) revealed traumatic 
subarachnoid hemorrhage (SAH) and subdural hemor-
rhage (Fig. 1a). Full body enhanced CT revealed a large 
defect in the right atrium (Fig. 2) and a small deep venous 
thrombus, but no pulmonary embolism. Neither mass 
lesions nor enlarged lymph nodes were observed on 
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enhanced CT. Consequently, we performed transthoracic 
echocardiography (TTE), which showed a large, highly 
echogenic, mobile mass in the right atrium (55 × 45 mm) 
connected to the anterior free wall and prolapsing 
through the tricuspid valve into the right ventricle during 
diastole. Doppler echocardiography revealed a peak pres-
sure gradient of 36 mmHg between the right atrium and 
ventricle. Color Doppler revealed a moderate tricuspid 
valve regurgitation (TR), moderate mitral valve regur-
gitation, and moderate aortic valve regurgitation. The 
tumor seemed attached to the tricuspid valve, and we 
could not measure it. The wall motion of the left ventri-
cle was normal, no asynergy was observed, and ejection 
fraction was 66%. The wall motion of the right ventricle 
was also normal (Tricuspid annular plane systolic excur-
sion, 20 mm; Systolic tricuspid annulus migration veloc-
ity, 11 cm/s). As the tumor could be a thrombus, she was 
started on unfractionated heparin 10000U per day (body 
weight 42 kg), and APTT was controlled at > 55 s. The fol-
lowing day, the D-dimer level had decreased to 47.5 μg/
ml, but the size of the tumor remained unchanged. Based 
on the above, we established the diagnosis of a right atrial 
myxoma with intracranial hemorrhage. Her vital signs 
were stable, and due to cerebral hemorrhage, immedi-
ate surgical excision of the right atrial mass could not be 
performed. We reperformed physical examination, TTE, 
laboratory tests, and brain CT several times following her 

admission. The waiting period was uneventful. On the 
15th day, brain CT showed no signs of SAH and only a 
slight subdural hemorrhage (Fig.  1b). On the 18th day, 
cardiac surgery with cardiopulmonary bypass (CPB) was 
performed. Transesophageal echocardiography (TEE) 
confirmed the TTE finding (Fig. 3a and b). The myxoma 
appeared as if it had broken into pieces and had been 
embolized to the pulmonary arteries.

The surgical approach involved a median sternotomy. 
CPB was established between the ascending aorta and 
the supra vena cava (SVC) via the SVC and infra vena 
cava via the femoral vein. A normal dose of unfraction-
ated heparin (300 units/kg) was administered. Dur-
ing CPB, the activated clotting time was maintained 
at approximately 400  s. The right atrium was opened, 
and a large red mass was found attached to the ante-
rior wall of the atrium. The mass was excised and 
was found to comprise two parts: a small mass that 
ran along the atrial wall to which the tumor stalk was 
attached (Fig. 4a) and a large detached mass (Fig. 4b). 
The defect was repaired using an autologous pericar-
dial patch. The tricuspid valve leaflets and subvalvular 
apparatus seemed normal. Tricuspid annuloplasty was 
performed using a 30-mm tricuspid annuloplasty ring 
(Physio Tricuspid annuloplasty ring; Edwards Lifes-
ciences Co., Tokyo, Japan) because TEE showed mod-
erate TR and the tricuspid annulus was dilatated. CPB 

(b)(a)

Fig. 1 a Brain computed tomography (CT) on admission showing subarachnoid and subdural hemorrhages (arrows). b Repeat brain CT showing 
the disappearance of the subdural hemorrhage
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was slowly discontinued with pacing. The surgery was 
uneventful.

The giant mass (92 × 50 × 30 mm) was rough and cov-
ered in a gelatinous substance. Histopathological exami-
nation showed typical myxoma cells interspersed in the 
mucus matrix (Fig. 4c).

On the 1st postoperative day, the patient was extubated. 
The brain CT showed no hemorrhage 24 days post-opera-
tion. Her consciousness was fine, but physical activity was 
reduced; thus, she was transferred to a rehabilitation hospi-
tal on the 32th day after brain CT, and there were no signs 
of hemorrhage and infarction.

Discussion
To the best of our knowledge, there have been no reports 
of myxoma with intracranial hemorrhage without cer-
ebral infarction. Hence, it was difficult to determine the 
optimal timing of cardiac surgery in this case.

Cardiac surgery under CPB with complete excision of 
the myxoma within a few days of the onset of hemor-
rhage with cardiac infarction has been reported. Kato 
et al. [3] performed surgical removal of a myxoma within 
24 h after the onset of SAH with cerebral infarction and 
reported a successful outcome. They decided to perform 
the surgery because the intracranial hemorrhage was very 

(a) (b)
Fig. 2 Enhanced computed tomography revealing a large defect in the right atrium (arrows). a Coronal view. b Axial view

(a) (b)
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Fig. 3 a Transesophageal echocardiography showing a large mass with heterogeneous echogenicity. b The mass passed through the tricuspid 
valve to the right ventricle in the diastolic phase
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small [3]. Kano et  al. [4] performed surgery on patients 
with infective endocarditis with large cerebral infarc-
tion and hemorrhage 2 days after the cerebral infarction 
occurred and reported a good outcome.

Otherwise, the Japanese Circulation Society 2017 
Guideline on Prevention and Treatment of Infective 
Endocarditis recommends that in patients with infective 
endocarditis, surgery should be postponed for at least 
4 weeks after a new intracranial hemorrhage is detected 
[5]. However, waiting 4  weeks is not always practical 
because the condition of the patient may worsen. Okita 
et  al. [6] reported on the timing of surgery for active 
infective endocarditis with cerebral complications. They 
showed that the risk of complications was lower when 
surgery was performed 1 week after the onset of intrac-
ranial hemorrhage than when it was performed within 
1 week of the onset. In addition, waiting at least 3 weeks 
may be sufficient to decrease the overall risk in these 
circumstances.

In the case reported here, immediate surgical exci-
sion was required, but the risk of brain complications 
was high. There was a risk of pulmonary embolism, but 
she did not have cerebral infarction at that time. Thus, 
according to the guideline, elective cardiac surgery was 
selected. Our case had a similar hemorrhage size to that 
reported by Kato et al. [3], but our patient had only cer-
ebral hemorrhage without cerebral infarction. Thus, 
we waited until cerebral hemorrhage disappeared. We 
evaluated the patient’s general condition. In addition, 
we checked the size of the myxoma and tricuspid regur-
gitation and stenosis using TTE. We also performed a 
brain CT to determine the size of the SAH and subdural 
hemorrhage 6, 12, and 24 h and a few days after the first 

detection of hemorrhage according to the general course 
of traumatic intracranial hemorrhage. On the 15th day 
after admission, the intracranial hemorrhage disap-
peared, and no new intracranial event was found on brain 
CT. Hence, cardiac surgery using a normal amount of 
unfractionated heparin, with excision of the right atrial 
mass, was performed. Postoperative brain CT showed no 
other brain complications.

Limitations
An important limitation of this study is that the hemor-
rhage was small, which meant that we might have been 
able to perform surgery within 4  weeks and still have a 
good outcome.

Conclusions
A right atrial myxoma with traumatic intracranial hem-
orrhage is rare. Moreover, the timing of cardiac surgery 
with CPB is controversial. Here, we demonstrated the use 
of brain CT to determine the optimal timing for an une-
ventful surgery.

Abbreviations
APTT  Activated partial thromboplastin time
CPB  Cardiopulmonary bypass
CT  Computed tomography
LA  Left atrium
LV  Left ventricle
RA  Right atrium
RV  Right ventricle
SAH  Subarachnoid hemorrhage
SVC  Supra vena cava
TEE  Transesophageal echocardiography
TTE  Transthoracic echocardiography
TR  Tricuspid valve regurgitation

Fig. 4 a One part of the excised tumor comprising a 25 × 15 × 15 mm mass and a 12 × 11 × 6 mm section of the right atrial wall. b The other part 
comprising a 92 × 50 × 30 mm mass. c The chromatin histology sections cut between the solid and dotted lines in (b) showing spindle-shaped 
and star-shaped cells



Page 5 of 5Ichinose et al. Journal of Cardiothoracic Surgery          (2023) 18:295  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Acknowledgements
Not applicable.

Author contributions
MI: Study design, data analysis, as well as drafting and critical revision of the 
manuscript. M Ogiwara, M Ozaki, YN, and KT: Study design and critical revision 
of the manuscript. All authors approved the final version of the manuscript.

Funding
The authors declare that there is no funding.

Availability of data and materials
The data used to support the findings of this study are restricted by the ethics 
board of Showa General Hospital to protect patient privacy. Data may be 
provided for researchers who meet the institutional criteria to obtain access to 
confidential data.

Declarations

Ethics approval and consent to participate
Ethics approval and consent to participate was obtained from the patient.

Consent for publication
Consent for publication was obtained.

Competing interests
The authors declare no competing interests.

Received: 31 January 2023   Accepted: 30 September 2023

References
 1. Azevedo O, Almeida J, Nolasco T, Medeiros R, Casanova J, Bartosch C, 

et al. Massive right atrial myxoma presenting as syncope and exertional 
dyspnea: case report. Cardiovasc Ultrasound. 2010;8:23.

 2. Gewehr DM, Neiverth A, Cavalcanti MS, Maestri TC, Haurani S, Kubrusly 
FB, et al. Fast growth rate of a right atrial myxoma. Einstein (São Paulo). 
2022;20:eRC6478.

 3. Kato G, Shimizu S. Emergency surgical removal of a left atrial myxoma 
in a patient with traumatic subarachnoid hemorrhage after an embolic 
stroke. Junkanseigyo. 2018;39:190–3.

 4. Kano H, Kahori M, Oshiro S, et al. The experience of cardiopulmonary 
bypass for active infective endocarditis with cerebral hemorrhage. Jinko-
zoki. 2018;47:244–9.

 5. Nakatani S, Ohara T, Ashihara K, Izumi C, Iwanaga S, Eishi K, et al. JCS 2017 
guideline on prevention and treatment of infective endocarditis. Circ J. 
2019;83:1767–809.

 6. Okita Y, Minakata K, Yasuno S, Uozumi R, Sato T, Ueshima K, et al. 
Optimal timing of surgery for active infective endocarditis with cerebral 
complications: a Japanese multicenter study. Eur J Cardiothorac Surg. 
2016;50:374–82.

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


	Cardiac surgery for a right atrial myxoma with traumatic intracranial hemorrhage: a case report
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Discussion
	Limitations

	Conclusions
	Acknowledgements
	References


