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Diagnosis of a mitral valve blood cyst in a 16-year-old 
asymptomatic male athlete: A case report
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Background

Intracardiac blood cysts seem to be a common finding in au-
topsies of fetuses and infants below 2 months of age, but they 
tend to resolve spontaneously being a rare finding in older in-
fants, children, and adults [1,2]. Literature is sparse, particularly 
among pediatric patients [3-9]. Considering the rarity of such 
finding, multimodality imaging evaluation is often required to 
differentiate the mass and alleviate the stress related to alter-
native tumors. We report the case of a 16-year-old asymptom-
atic male athlete, and his comprehensive Cardiac Magnetic 
Resonance (CMR) imaging approach to establish his diagnosis 
of a mitral valve blood cyst.

Case report

A 16-year-old boy, elite athlete, was referred to our CMR de-
partment following the detection of a mitral valve lesion during 
a routine cardiology visit for sports participation screening. Pa-
tient revealed no past medical or surgical history. Interestingly, 
his mother reported some mitral valve abnormality as well. Re-
view of systems was negative for constitutional symptoms. Vi-
tal signs, physical examination and baseline electrocardiogram 
were normal. Transthoracic echocardiography was unremark-
able except for a rather round, cystic – like, mobile mass located 
at the tip of the anterior mitral leaflet, causing no obstruction 
or regurgitation (Figure 1). A non-sedated CMR with contrast 
(Gadavist 0.15 ml/kg IV) at a 1.5T Siemens Sola scanner, was 
obtained for tissue characterization and further differentiation 
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Figure 1: 2D transthoracic echocardiography showing a cystic-like 
mass at the tip of the anterior mitral leaflet.

Figure 2: Images of blood cyst on different Cardiac magnetic resonance (CMR) sequences and after 
administration of intravenous contrast. The lesion is: isointense to the myocardium on balanced steady 
state free precession (b-SSFP) cine images (A,B) isointense to the myocardium on breath-hold T1 
weighted turbo spin echo (TSE) with double inversion pulse sequences (C) hyperintense with diffusely 
increased signal on T2 weighted TSE double inversion sequences with and without fat suppression (D,E). 
Following contrast administration, the lesion showed: no gadolinium absorption on first pass perfusion 
(F), absence of thrombus characteristics in early gadolinium shots (G), no signal enhancement in the 
1st set of late acquisitions (H arrow head), minimal enhancement at the very late set (>20 min) (I white 
arrow head).

of the mass. Cine images showed a small (16x12 mm) ovoid, 
well-circumscribed mobile heterogenous lesion with smooth 
borders, attached to the ventricular side of the tip of the an-
terior mitral valve leaflet. There was no left ventricular outflow 
obstruction. The lesion was Isointense to the myocardium on 
balanced steady state free precession (b-SSFP) cine images (Fig-
ure 2, Panels A-B).

Isointense on breath-hold T1 weighted Turbo Spin Echo (TSE) 
with double inversion pulse sequences (Figure 2, Panel C) and 
remained isointense when a fat saturation pulse was added, 
confirming that its nature was not lipomatous.

Hyperintense with diffusely increased signal on T2 weighted 
TSE double inversion sequences with and without fat suppres-
sion (Figure 2, Panels D-E) suggestive of its cystic nature.

Following contrast administration, the lesion showed:
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No gadolinium absorption on first pass perfusion (Figure 2, 
Panel F).

Absence of thrombus characteristics in early gadolinium 
shots (Figure 2, Panel G).

No signal enhancement in the 1st set of late acquisitions con-
forming its benign nature. Minimal enhancement at the very 
late set (>20 min) (Figure 2, Panels H-I).

The above CMR tissue characteristics are consisted with 
most likely a benign blood cyst arising from the endocardial 
layer of the mitral valve apparatus. Conservative management 
with routine serial imaging and no exercise restrictions were 
recommended. Our patient remained stable and active with no 
change in the size of lesion or the valvular function during echo-
cardiographic surveillance.

Discussion

Primary cardiac tumors are rare and about 90% of them are 
benign [10]. Among benign cardiac masses, blood cysts seem 
to be even more uncommon and, as a matter of fact, they are 
rarely mentioned in literature reviews regarding cardiac tumors 
[10,11]. They are commonly found in autopsies of fetuses and 
infants below 2 months of age but, they constitute a scarce find-
ing in older children [1], indeed, in a retrospective single-center 
review of patients <21 years of age, diagnosed with a primary 
cardiac tumor between 1968 and 2010, only 2 in 178 patients 
were reported to have a blood cyst [12]. Patients are primarily 
asymptomatic since blood cysts are detected incidentally dur-
ing routine echocardiographic assessment. Seldom, they can 
cause ventricular outflow obstruction or interfere with leaflet 
coaptation leading to valve regurgitation. Adult literature has 
associated blood cysts with embolic events, such as stroke or 
myocardial infraction, infective endocarditis, and rhythm distur-
bances [2]. Transthoracic echocardiography is the first line diag-
nostic approach, thanks to its low cost and its wide availability. 
It is usually adequate for the detection and localization of a car-
diac mass, even of a small one, and can give useful information 
about function of the affected valve and possible obstructive 
phenomena. Transesophageal echocardiogram is an alternative 
option for detailed visualization of the valvular apparatus. Fur-
thermore, with the use of latest enhancement agents, contrast 
echocardiogram can demonstrate attachment to the surround-
ing tissue and provide information regarding potential cardiac 
mass perfusion [10].

 Yet, considering that other cardiac tumors may present with 
similar echocardiographic features with blood cysts, compre-
hensive multimodality imaging is often necessary to narrow 
down the differential diagnoses [2]. On Computed Tomography 
(CT) the cyst appears as a distinct non-enhancing hypodense le-
sion within the heart. Radiation exposure and lack of adequate 
tissue characterization limits the use of CT when infective endo-
carditis and extracardiac foci need to be excluded [13]. Cardiac 
Magnetic Resonance (CMR) offers precise information regard-
ing the location of the lesion and its anatomic and functional re-
lationship with the surrounding structures which is particularly 
valuable for pre-operative planning [12]. The diagnostic supe-
riority of CMR refers to non-invasive tissue characterization of 
solid cardiac masses. Blood cysts appear hypo- or isointense on 
bSSFP and T1 weighted TSE with prolonged T1 relaxation time in 
inversion recovery sequences. Contrarily, they are significantly 
hyperintense in T2-weighted TSE sequences. The addition of a 
fat suppression pulse allows exclusion of fat containing tumors. 

Resting perfusion and early gadolinium enhancement are un-
common however, they are important in confirming absence of 
significant vascularity and differentiating from thrombi respec-
tively. Occasionally, larger cysts with patent vascular channels 
may show late gadolinium enhancement due to rapid passage 
and sluggish removal of contrast; like our case that enhanced 
beyond 20 minutes post contrast administration. Undoubtedly, 
pathology remains the gold standard for accurately placing the 
diagnosis. Optimal management of asymptomatic patients with 
benign cardiac masses remains debatable. Literature is sparse 
regarding blood cyst risk stratification and planning. Surgical 
excision is recommended when valve dysfunction, obstructive 
or embolic phenomena occur, while conservative approach 
with echocardiographic surveillance is preferred for small as-
ymptomatic cysts [14]. Few case reports on adult patients sup-
ported early surgical intervention to prevent potential compli-
cations [2-15]. However, this is a less preferrable strategy for 
young, small-sized patients with limited valve replacement op-
tions in case of procedural complications [8].

Conclusion

With our case presentation we opted to demonstrate the 
importance of multimodality imaging in the diagnosis of a soli-
tary cardiac mass that is significantly rare among adolescents. A 
comprehensive CMR protocol is crucial to be able to differenti-
ate with confidence between benign lesions and those that re-
quire immediate escalation of care. Interestingly, the mother of 
the patient had known history of excessive anterior mitral valve 
leaflet tissue that could suggest potential inheritability that has 
not been reported before. Considering the rarity of the diagno-
sis and lack of case series, management should be individual-
ized according to age and clinical presentation. 
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