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Abstract
Introduction  Cardiac blood cyst is a very rare benign tumor of the heart in adults. Though it is very common in 
the first half year of life, it regresses with time and its occurrence is very rare in children older than six months and in 
adults. Until now less than 100 valvular blood cyst cases have been reported in adults.

Case presentation  We present a case of a 66-year-old male who presented to us with exertional chest tightness, 
shortness of breath, and right leg weakness for two weeks. He was diagnosed with a cardiac mass two months ago in 
another hospital. The physical examination was unremarkable. Abdominal ultrasound showed a cyst in the liver and 
left kidney. Echocardiography showed a mass-occupying lesion of a cystic nature in the mitral valve with moderate 
mitral regurgitation. Based on echocardiography findings and computed tomography report, the preliminary 
diagnosis of mitral valve cystic tumor was made. The patient underwent minimally invasive resection of the cyst. 
The posterior mitral cusp was repaired and a mitral annuloplasty ring was placed. The postoperative recovery was 
uneventful. The histopathology report confirmed the diagnosis of a cardiac blood cyst. The patient was followed up 
for six months without any complications. This case is presented to enrich the medical literature on the cardiac blood 
cyst.

Conclusion  Although a cardiac blood cyst is a rare entity in adults, it still should be considered in the differential 
diagnosis of cardiac tumors. Because the natural history and hemodynamic effects are very diverse, large 
symptomatic cardiac blood cysts, especially in the left heart should be resected to avoid complications.
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Introduction
Primary cardiac tumors are very rare with an incidence 
of 0.02% [1, 2]. About 74–95% of primary heart tumors 
are benign [1, 3]. Cardiac myxoma is the most common 
of the benign primary heart tumors accounting for half of 
all primary heart tumors [1, 2, 4, 5]. Cardiac blood cyst is 
a rare kind of benign tumor with limited cases reported 
in adults. It was first described by Elsasser in 1844 [6]. 
Its incidence in fetuses, neonates, and infants range from 
25% to almost 100% on autopsy [6]. It usually occurs on 
the atrioventricular valves of the heart but can occur any-
where [7–9]. Because the tumor is a congenital malfor-
mation, it is therefore common in infants under the age 
of two months but regresses automatically in the first half 
year of life [10], though, it is very rare in children above 
six months and in adults. Most of the patients are asymp-
tomatic but they can present with a variety of symptoms 
depending on the size and location of the tumor such as 
dyspnea, syncope, or signs and symptoms of embolism 
which warrants treatment. Echocardiography is the ini-
tial investigation of choice for cardiac blood cyst like all 
other heart tumors [5]. Most of the symptomatic cases 
are treated surgically because of the risk of developing 
complications [1, 7, 11]. Here we present a case of mitral 
valve blood cyst in a 66-year-old male patient who was 
treated with minimally invasive surgery to enrich the 
literature.

Case presentation
A 66-year-old male patient presented with exertional 
chest tightness, shortness of breath, and right lower limb 
weakness for two weeks. He was diagnosed with a cardiac 
mass two months ago in another hospital. He had a his-
tory of hypertension from last 20 years which was under 
control with treatment. He underwent radical rectal 
surgery for rectal cancer five years ago and experienced 
intermittent fecal incontinence after surgery. On physical 
examination, his blood pressure was 124/67 mmHg, tem-
perature 36.6 Co, pulse 64 bpm, RR 20/m. On percussion, 
the dullness of the left heart border was slightly extended 

indicating left heart enlargement. On auscultation, heart 
sounds were normal in all areas with normal rhythm and 
moist rale in both lung fields. Abdominal ultrasound 
revealed liver and left renal cyst. The prostate gland was 
mildly enlarged with calcified plaques. Coronary angi-
ography (CAG) was performed without any remarkable 
findings. Transthoracic echocardiography (TTE) showed 
a mitral valve hypoechoic space occupying lesion with 
clear borders. Color doppler showed no blood flow sig-
nals around or inside the cystic mass. Contrast enhanced 
echo showed no contrast medium perfused into the cyst 
with moderate mitral regurgitation (MR) and ascending 
aortic dilation as shown in Fig. 1. Computed tomography 
(CT) examination revealed an elliptical low-density fill-
ing defect in the mitral valve area of the left atrium with a 
cross-sectional size of about 2.9*1.2 cm as shown in Fig. 2. 
Based on echocardiography, and CT report a preliminary 
diagnosis of cardiac cystic tumor was made. He under-
went thoracoscopic surgery under general anesthesia 
and a cardiopulmonary bypass. The arterial and venous 
cannulation was done through the right femoral artery 
and vein respectively. A 4  cm incision was made in the 
4th intercostal space (ICS) at the right anterior axillary 
line, a 3 cm incision in the 3rd ICS in the mid auxiliary 
line, and a 3  cm incision in the 2nd ICS in the midcla-
vicular line. The aorta was cross-clamped and the cardiac 
arrest was achieved with the help of cardioplegia infused 
through the aortic root. There was no thrombus found 
in the left atrium. A cyst of about 20*20  mm at the P1 
position of the posterior mitral leaflet was observed with 
mild enlargement of the mitral annulus. The mitral valve 
showed moderate regurgitation. The cyst was removed 
and the posterior leaflet of the valve was repaired with a 
complete semirigid 28 mm annuloplasty ring placed. The 
saline leakage test showed good competency of the mitral 
valve. The postoperative histopathology report showed a 
2.5*2*0.7 cm gray and white cyst with smooth inner and 
outer wall. The tissue presented cyst like structure with 
no clear coated epithelium. There was fibrous hyaline 
degeneration and mucous degeneration of cystic wall and 

Fig. 1  Echocardiography shows a cystic mass attached to the posterior leaflet of the mitral valve containing liquid (A,B)
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small foci of hemorrhage which confirmed the diagnosis 
of the mitral valve blood cyst (Fig. 3). The patient recov-
ered well without any complications. The postoperative 
echocardiography showed no MR. Patient was doing well 
and was asymptomatic on six months follow up.

Discussion
As a congenital malformation, cardiac blood cysts are 
common in infancy which regress with time but is very 
rare in children older than six months and in adults. They 
are small round reddish-brown nodules usually found 
on the atrial surface of the atrioventricular valves. They 
are usually sessile but can be pedunculated. In adults it is 
often solitary but multiple blood cysts have been reported 
which were present on both leaflets of the mitral valve 
[12]. Less than 100 cases of cardiac valve blood cyst have 
been reported in adults yet. Most of the cardiac blood 
cyst are found on atrioventricular valves [13], but it can 
be found in other parts of the heart such as aortic valve 
[14], pulmonary valve [8], left atrium [15], right atrium 

[16], right ventricle [17], papillary muscle [7], and atrial 
septum [9]. It is very rare entity and has not yet included 
in cardiac tumors classification by many articles [1, 18]. 
Even though it is rare but few hundred cases of cardiac 
blood cyst in the literature should be enough to include it 
in benign cardiac tumors list to increase awareness of the 
healthcare workers.

The cause of cardiac blood cyst is not very clear but 
there are multiple theories how they are formed. One 
very early concept by Luschka was that, it occurs as 
extravasation of blood from the vessels which they 
believed were present in the valve cusps [6]. Berti thought 
that, they may developed in the valves during vascular 
regression process [6]. Gross believed that, it was due to 
the obliteration of the valvular blood vessels [6]. Haush-
alter and Thiry’s theory was that, the blood was pressed 
by the heart chambers in the cervices and channels in the 
cusps that leads to blood cyst formation. They called it 
“Hematomes” [6]. As a known fact that the heart valves 
are avascular structure except from very short extension 

Fig. 3  (A) HE staining shows the normal mitral valve structure in the resected part of the cyst wall. (B) The resected part of the cyst wall shows the smooth 
inner and outer wall. The tissue presents cyst like structure with no clear coated epithelium. There is fibrous hyaline degeneration and mucous degenera-
tion of cystic wall and small foci of hemorrhage (red arrow)

 

Fig. 2  Computed tomography (CT) examination reveals an elliptical low-density filling defect in the mitral valve area with a cross-sectional size of about 
2.9*1.2 cm (A,B,C) represented by red arrows
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of the vessels in its bases. Dow and Harper believe that, 
the theories which explain the cardiac blood cysts are 
originated from the dilatation of previously present val-
vular blood vessels is unlikely [6]. They agree with the 
concept of Haushalter and Thiry. They believe during the 
embryonic stage, the traction of chordae tendineae make 
a furrow in the meshed fibrous structure and the fusion 
of the edges of the furrow lead to the development of 
cardiac blood cyst which was seen by serial sectioning of 
the valve cusps [6]. We believe this is probably the true 
mechanism because some cases of acquired blood cyst 
have been reported after surgery [19–21]. Inflammation, 
surgery etc. may cause the same furrows in the cusps 
of the valves which can lead to blood cyst formation. In 
older children and adults, it is possible that the congeni-
tal blood cyst which has been formed during embryonic 
stage get enlarge and result in clinical presentation but a 
part of these cases may be acquired due to other reasons.

Most cases are asymptomatic and the cyst is diagnosed 
incidentally when the investigation is performed for some 
other pathology. Cardiac tumors are generally diagnosed 
after symptomatic presentation of pulmonary or systemic 
embolization [1]. Patients can present with dyspnea, pal-
pitation, syncope, stroke, hemiparesis, myocardial infarc-
tion, and valve obstruction or regurgitation. This patient 
presented with weakness of the right leg. Arteriovenous 
ultrasound did not show any thrombus of the leg vessels 
however brain CT showed lacunar cerebral infarction 
which may explain the condition. We believe the hemo-
dynamic changes caused by the blood cyst leads to the 
formation of small thrombis and subsequently lacunar 
cerebral infarction.

It is very challenging to distinguish cardiac blood cyst 
form other cardiac tumors such as hemangioma, myx-
oma, vegetation, thrombus, cardiac varices, or hydatid 
cyst etc. [9].  Suspected cardiac tumors diagnosis should 
begin with investigation for exclusion of thrombus or 
vegetation [1]. Valve hemangiomas are occasionally 
found in the heart, and valve cysts are sometimes diffi-
cult to distinguish from valve hemangiomas however, 
valve cysts generally have no blood flow signals by echo-
cardiography. Transthoracic echocardiography is the first 
line of investigation like for all other cardiac masses [1, 
5]. Chang et al. believe that echocardiography is a conve-
nient preoperative and follow up tool of investigation but 
it is not a very good choice for differential diagnosis [9]. 
Though, the final and definitive diagnosis can be made 
by histopathological examination, but due to the techni-
cal challenges of cardiac biopsy, preoperative diagnostic 
modalities such as CT and magnetic resonance imaging 
(MRI) is used for preliminary diagnosis [22–24]. It can 
also help in better understanding of the pathology and 
surgical decision making. Poterucha et al. believe that 
MRI is the most useful among the available modalities for 

cardiac tumors as it can help to demarcate the anatomy, 
and surgery is serving both diagnostic as well as thera-
peutic option [18].

As the cardiac tumors can embolize and cause compli-
cations, surgery is recommended especially for large cyst 
in symptomatic patients [1]. About 70% of cases of mitral 
valve blood cyst were managed surgically according to 
one research [13]. Some researchers believe that small 
asymptomatic blood cyst could be followed without sur-
gical intervention. We believe that,  because the natural 
history and hemodynamic effect of the blood cyst is not 
predictable, it is better to perform surgery to avoid future 
complication which would need surgery at that time. 
Most of the cases of mitral valve blood cyst have been 
operated through median sternotomy approach except 
for few which has been done with minimally invasive sur-
gery [24, 25]. This case was performed through minimally 
invasive approach and is an addition to already available 
cases.

Conclusion
Cardiac blood cyst is a very rare benign tumor in adults 
with less than 100 valvular cases reported so far. It should 
be considered in differential diagnosis when cystic car-
diac tumor is encountered in a patient. Surgery is advised 
for large, symptomatic, and left side heart blood cyst to 
avoid complications.

Abbreviations
TTE	� Transthoracic echocardiography
CT	� Computed tomography
MR	� Mitral regurgitation
ICS	� Intercostal space
MRI	� Magnetic resonance imaging

Acknowledgements
None.

Author contributions
MM, LW, and TX designed and conceptualized the study. MM, DY and TX did 
the literature review. DY, SL, FL, and TX collected and analysed the data.  MM 
and TX wrote the manuscript. All authors read and approve the final version of 
the manuscript.

Funding
This study was supported by Hainan Province Clinical Medical Centre, 
Hainan Medical University: (HYPY201927), Hainan Provincial Natural Science 
Foundation of China (821RC684, 823RC572), Hainan Health Science and 
Education project (20A200324).

Data availability
All data generated and analysed during this study are included in this 
published article.

Declarations

Ethics approval and consent to participate
The study was approved by the Ethics committee of Hainan General Hospital.

Consent for publication
A written informed consent has been obtained from the patient for 
publication.



Page 5 of 5Masroor et al. Journal of Cardiothoracic Surgery           (2024) 19:30 

Competing interests
The authors declare no competing interests.

Received: 25 June 2023 / Accepted: 14 January 2024

References
1.	 Hoffmeier A, Sindermann JR, Scheld HH, Martens S. Cardiac tumors–diagno-

sis and surgical treatment. Dtsch Arztebl Int. 2014;111(12):205–11.
2.	 Kamiya H, Yasuda T, Nagamine H, Sakakibara N, Nishida S, Kawasuji M, Wata-

nabe G. Surgical treatment of primary cardiac tumors: 28 years’ experience in 
Kanazawa University Hospital. Jpn Circ J. 2001;65(4):315–9.

3.	 Xie T, Masroor M, Chen X, Liu F, Zhang J, Yang D, Liu C, Xiang M. Rheumatism 
as a cause of cardiac hemangioma: a rare case report and review of literature 
with special focus on etiology. BMC Cardiovasc Disord. 2023;23(1):203.

4.	 Miao H, Yang W, Zhou M, Zhu Q, Jiang Z. Atrial hemangioma: a Case Report 
and Review of the literature. Ann Thorac Cardiovasc Surg. 2019;25(2):71–81.

5.	 Meng Q, Lai H, Lima J, Tong W, Qian Y, Lai S. Echocardiographic and patho-
logic characteristics of primary cardiac tumors: a study of 149 cases. Int J 
Cardiol. 2002;84(1):69–75.

6.	 Dow DR, Harper WF. Blood cysts in human cardiac valves. J Anat. 1936;71(Pt 
1):117–23.

7.	 Hauser AM, Rathod K, McGill J, Rosenberg BF, Gordon S, Timmis GC. Blood 
cyst of the papillary muscle. Clinical, echocardiographic and anatomic obser-
vations. Am J Cardiol. 1983;51(3):612–3.

8.	 Paşaoğlu I, Doğan R, Demircin M, Bozer AY. Blood cyst of the pulmonary valve 
causing pulmonic valve stenosis. Am J Cardiol. 1993;72(5):493–4.

9.	 Chang YL, Liao KS, Tseng HH, Liu YT. Enlarging blood cyst with atrial 
septal defect causing tricuspid obstruction. Gen Thorac Cardiovasc Surg. 
2020;68(12):1461–4.

10.	 Boyd TA. Blood cysts on the heart valves of infants. Am J Pathol. 
1949;25(4):757–9.

11.	 Ma X, Zeng X, Wu Y, Dong L, Yu Z, Li J, He J, He Y. Mitral valve blood cyst occlu-
sion of the aortic valve leading to syncope: detection by transthoracic and 
contrast echocardiography. J Int Med Res. 2019;47(8):3487–90.

12.	 Dencker M, Jexmark T, Hansen F, Tydén P, Roijer A, Lührs C. Bileaflet 
blood cysts on the mitral valve in an adult. J Am Soc Echocardiogr. 
2009;22(9):1085e1085–1088.

13.	 Bortolotti U, Vendramin I, Lechiancole A, Sponga S, Pucci A, Milano AD, Livi U. 
Blood cysts of the cardiac valves in adults: review and analysis of published 
cases. J Card Surg. 2021;36(12):4690–8.

14.	 Gu J, Chen Y, Zhang H, Meng W, Hu J, Zhang E. Multimodality images of 
a giant blood cyst originating from the bicuspid aortic valve. Circulation. 
2014;130(19):e165–166.

15.	 Boyd WC, Hartman GS, Reilly DM, Kreiger KH. An adult atrial blood cyst. J 
Cardiothorac Vasc Anesth. 1999;13(5):592–3.

16.	 Otsuka K, Terasaki F, Iimori A, Tonari S, Shimomura H, Ito T, Kitaura Y, Kanki-
Horimoto S, Katsumata T. Right atrial blood cyst with total occlusion of the 
right coronary artery. Heart Vessels. 2007;22(3):208–10.

17.	 Mohanty SR, Murthy KS, Krishnanaik S, Sivaraman A, Cherian KM. Car-
diac blood-filled cyst at the atrialized portion of the right ventricle in a 
patient with ebstein anomaly: a case report. J Thorac Cardiovasc Surg. 
2000;120(2):422–3.

18.	 Poterucha TJ, Kochav J, O’Connor DS, Rosner GF. Cardiac tumors: clini-
cal presentation, diagnosis, and management. Curr Treat Options Oncol. 
2019;20(8):66.

19.	 Prasad A, Callahan MJ, Malouf JF. Acquired right atrial blood cyst: a hitherto 
unrecognized complication of cardiac operation. J Am Soc Echocardiogr. 
2003;16(4):377–8.

20.	 Halim J, van Schaagen FR, Riezebos RK, Lalezari S. Giant intracardiac blood 
cyst: assessing the relationship between its formation and previous cardiac 
surgery. Neth Heart J. 2015;23(7–8):392–4.

21.	 Kühn A, Schreiber C, Weirich G, Vogt M. Intracardiac blood cyst: rare finding in 
a complex congenital heart lesion. Eur Heart J. 2012;33(2):229.

22.	 Romano S, Krishnasamy K, Jariwala N, Chung J, Farzaneh-Far A. Giant mitral 
blood cyst: Cardiovascular magnetic resonance imaging features. Int J Car-
diol. 2016;203:17–8.

23.	 Tsutsui JM, Pommerantzeff P, Pinto IM, Rochitte CE, Mathias W Jr. Character-
ization of blood-filled cyst by contrast echocardiography and computed 
tomography. J Am Soc Echocardiogr. 2008;21(6):777e771–773.

24.	 Bonenfant F, Essadiqi B, Gahide G, Jeanmart H, Farand P. Mitral 
valve blood cyst detected by multimodality imaging. Can J Cardiol. 
2014;30(9):1109e1105–1106.

25.	 Zhang X, Zhang L, Li L, Ren T, Jiang S. Totally endoscopic surgical resection for 
a blood cyst originated from mitral valve: a case report. J Cardiothorac Surg. 
2021;16(1):164.

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


	﻿Mitral valve leaflet blood cyst treated with minimally invasive approach: a case report and review of literature
	﻿Abstract
	﻿Introduction
	﻿Case presentation
	﻿Discussion
	﻿Conclusion
	﻿References


