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ABSTRACT

The differential diagnosis of an echocardiographically detected intracardiac mass in the mitral annulus can be challenging and
usually requires a multimodal approach. This type of lesion is very often associated with subvalvular calcification of the mitral
valve. The rare, caseous, variant is the most difficult to diagnose. This case series highlights the clinical significance
of computed tomography in detecting and characterizing subvalvular mitral annular calcification when other modalities,
particularly echocardiography, are inconclusive. The aim of this article was to raise awareness among specialists of the classic
signs of caseous subvalvular calcification of the mitral annulus when visualized with different modalities. Special attention is
also given to providing a differential diagnostic series that identifies features that differentiate subvalvular calcification of the
mitral annulus from other conditions at this site. Healthcare professionals need to be aware of these mitral valve lesions in
order to predict possible associated complications and plan a treatment strategy that may help avoid unnecessary surgical
procedures in some cases.
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AHHOTALINA

InddepeHumanbHas OUarHoCTMKA UHTpaKapavanbHoro 06bEMHOro 06pa3oBaHMs B 061acTv KonbLia MUTPaNbHOIO KianaHa,
BbISIBIEHHOrO NpW NpPOBeLeHUM 3X0Kapauorpaduu, MoxeT bbiTb HenpocToit 3agavent. E€ pelueHne 0bblyHO TpebyeT MynbTH-
MofanbHoro noaxopa. OueHb YacTo nNpupoaa Takoro o0bpa3oBaHMA CBA3AHA C MOAKMANAHHBIM KabLMHO30M MUTPAsbHOMO
KnanaHa. HaubonbLuylo TPyOHOCTb B AMArHOCTMKe MpefcTaBNifieT JOCTaTONHO PeAKWUA ero BapuaHT — Kaseo3Has dopMma.
Ha npuMepe npeacTaBneHHOM Cepum KITMHUYECKNX Cy4aeB NOAYEPKMBAETCA BaXHOCTb M KIIMHUYECKAsA 3HAUMMOCTb KOMIbHO-
TepHoOW ToMorpadum Ans BbISBNEHUS U XapaKTEPUCTUKY MOJKIANaHHOIO KabLMHO3a KOJbLia MUTPaNbHOrO KilanaHa npu He-
0[JHO3HaYHbIX pe3ynbTatax Apyrux METOAOB AMArHOCTUKY, B YaCTHOCTU 3xokapanorpaduu. [laHHas pabota HaueneHa Ha no-
BblLLEHUE MH(DOPMUPOBAHHOCTU CMELMANUCTOB O KITACCMYECKMX MPU3HaKaX Ka3eo3HoM (GopMbl NOLKNANaHHOMO KasbLMHO33
KonbLia MUTpaNbHOro KianaHa npu BU3yanu3auuu B pasnuuHbix MofanbHocTsx. Ocoboe BHUMaHWe yoenseTcs NocTpoeHuio
b depeHUmManbHO-AMarHoCTUYECKOT0 PAAA, BbIAENEHUI0 XapaKTePUCTUK, NO3BONSAIOLMX OT/IMYUTD NOAKNANaHHBIA KanbLy-
HO3 KOJibLia MUTPasbHOro Kianaxa oT APYrux NatonorMiyeckux COCTOSHUIA B JaHHOI okanu3auun. OcBeLOMNEHHOCTb Bpayen
0 CyLLeCTBOBaHWM TaKOro poja M3MeHeHWW B 06n1acTu MUTpPanbHOMo KanaHa HeobxoauMa Ans NporHO3UPOBaHUS BO3MOX-
HbIX OCNOXHEHWIA, CBA3AHHBIX C HeM, U MNaHUPOBAHMA TAKTUKU JIEYEHNS, YTO NMOMOXET B HEKOTOPbIX Cyyasx u3bexarb He-
OnpaBAaHHbIX XUPYPrUYECKUX BMELLATENBCTB.

KnioueBble cnoBa: Ka3eo3Hbll Ka/bLMHO3 KOJbLia MUTPANbHOMO KilanaHa; MHTpaKapananbHoe 06bEMHoe 06pa3oBaHme;
3X0Kapauorpadus; KoMnbloTepHas ToMorpadus; MarHUTHO-pe3oHaHCcHas ToMorpadus; KIMHUYECKMIA ClyYai.
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INTRODUCTION

Intracardiac masses are often incidentally identified
during transthoracic echocardiography, which is a primary
imaging modality in cardiology. Masses located near the mitral
annulus may suggest caseous subvalvular calcification.

Subvalvular calcification of the mitral valve (SCMV)
is relatively common, particularly in individuals over 50 years
of age. It occurs twice as frequently in women compared
to men [1, 2]. In SCMV, calcifications typically appear
in the fibrous tissue of the posterior mitral leaflet, the area
between its base and the left ventricular wall, and within the left
ventricular myocardium. SCMV has been linked to conditions
such as atherosclerosis, hypertension, coronary artery
disease, heart failure, atrial fibrillation, and chronic kidney
disease. Additionally, SCMV is associated with an increased
risk of adverse cardiovascular events and mortality [3].
The diagnosis of SCMV is generally straightforward.

Caseous pseudoneoplastic SCMV is an uncommon variant
marked by the transformation of dense calcified tissue
into a paste-like consistency due to colliquative necrosis.
Histologically, these lesions consist of amorphous material
with infiltration by lymphocytes and macrophages, as well
as cholesterol and calcium deposits [4, 5]. Deluca et al.
reported that this variant is detected in approximately 0.64%
of patients with SCMV and 0.068% of all echocardiographic
examinations [6]. However, autopsy studies suggest
aprevalence of up to 2.7%, indicating it is likely underdiagnosed
due to limited clinician awareness or the inherent limitations
of echocardiography [7]. Caseous SCMV can be mistaken
for abscesses, tumors, or thrombotic lesions when assessed
using transthoracic echocardiography or magnetic resonance
imaging (MRI).

The following clinical cases illustrate the diagnostic utility
of computed tomography (CT) in differentiating intracardiac
masses in the mitral valve region that are incidentally
detected on transthoracic echocardiography or MRI.

CASES DESCRIPTION

Clinical case 1

A 60-year-old male patient with a history of long-standing
hypertension, myocardial infarction, multiple coronary
stent placements, and implantation of a bifocal
cardioverter-defibrillator was admitted to the cardiology
department in November 2023. He reported symptoms
of fatigue, shortness of breath, swelling of the feet and lower
legs, and chest pain triggered by minimal exertion (such
as climbing two flights of stairs), which subsided with rest.

Transthoracic echocardiography revealed a left ventricular
apical aneurysm, moderate hypertrophy of the remaining
viable myocardium, dilation of all cardiac chambers,
and moderately reduced global contractility. Atherosclerotic
changes were observed in the aorta, aortic valve,
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and mitral valve. Additionally, grade II-IIl mitral and tricuspid
regurgitation and grade | pulmonary hypertension were noted.
A fixed, hyperechoic mass measuring 28 x 26 x 37 mm was
identified near the posterior mitral leaflet. The mass lacked
acoustic shadowing and showed no evidence of blood flow.
It appeared to be adjacent to or arising from the posterior
basal segment of the left ventricle, the posterior mitral
leaflet, or the mitral annulus (Fig. 1). Retrospective evaluation
of echocardiograms from May 2017 and October 2018 showed
a large calcification at the site of the lesion.

To further assess the nature of the lesion,
electrocardiogram (ECG)-gated cardiac CT angiography was
performed. It revealed an irregularly shaped lesion measuring
25 x 23 x 43 mm located at the base of the posterior mitral
leaflet and within the left ventricular myocardium. The lesion
exhibited peripheral calcifications with densities ranging
from 1,335 to 1,350 HU and a central area of lower density
(540-560 HU), with no contrast enhancement during either
the arterial or venous phases. These findings were consistent
with caseous subvalvular calcification beneath the posterior
mitral leaflet (Fig. 2).

CT also showed advanced coronary atherosclerosis,
signs of scarring in the apical segments of the left ventricle,
and left atrial enlargement. Medical therapy led to improvement
the the patient’s coronary artery disease, and he was
discharged with instructions for ongoing cardiology follow-up.

Clinical case 2

A 72-year-old female patient underwent routine
transthoracic echocardiography, which revealed a fixed,
hyperechoic mass located in the inferior wall of the left atrium,
near the mitral valve. The lesion measured 21 x 15 mm
and had a well-defined, smooth margins. A left atrial myxoma
was initially suspected.

To further evaluate the lesion, ECG-gated cardiac CT
angiography was performed. The scan identified a rounded
calcified lesion measuring 35 x 12 mm at the level
of the mitral annulus in the subvalvular region of the left
ventricle. The lesion appeared heterogeneous, with calcified
areas showing densities of 1,300-1,350 HU and a central
region of lower density (330-340 HU), with no contrast
enhancement observed during either the arterial or venous
phases. These characteristics were consistent with caseous
subvalvular calcification of the mitral annulus (Fig. 3).

Additional imaging using the bone window demonstrated
a heterogeneous calcified area near the base of the posterior
mitral leaflet, also measuring approximately 35 x 12 mm,
with a density reaching up to 1,680 HU.

Clinical case 3

A 66-year-old male underwent cardiac MRI to assess
the extent of scarring in the inferior wall of the left ventricle
following a myocardial infarction that had occurred
20 years earlier. The scan revealed a 10 x 12 mm mass
near the posterior mitral leaflet, characterized by low
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Fig. 1. Transthoracic echocardiography, B-mode, clinical case 1: a—c, mass located near the posterior mitral leaflet; d, evidence of mitral
regurgitation on Doppler ultrasonography; a, parasternal long-axis view; b, apical four-chamber view; c, parasternal short-axis view
at the mitral valve level; d, apical two-chamber view.

Fig. 2. ECG-gated cardiac computed tomography, clinical case 1: a—c, contrast-enhanced images, bone window; d, non-contrast image,
soft tissue window; findings consistent with caseous subvalvular calcification beneath the posterior mitral leaflet: a, three-chamber view;
b, four-chamber view; c, short-axis view at the mitral valve level; d, axial view.
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MR signal intensity and peripheral contrast enhancement
with delayed uptake. Subsequently, ECG-gated cardiac
CT angiography was conducted. A comparison of the MRI
and CT findings confirmed that the lesion was consistent
with caseous SCMV (Fig. 4).

DISCUSSION

Echocardiography is the most widely used noninvasive
method for assessing cardiac structure and function.
It is typically effective in identifying echogenic subvalvular
lesions of the mitral valve, including SCMV. The brightness
mode (B-mode) is most effective for detecting SCMV
on echocardiography. In this mode, SCMV appears
as a hyperechoic lesion with a characteristic location,
well-defined borders, and an acoustic shadow. However,
when SCMV undergoes transformation into its caseous
form, the ultrasound characteristics change notably.
Caseous SCMV appears as a heterogeneous, ovoid lesion
with a hypoechoic center, lacking both an acoustic shadow
and Doppler-detectable blood flow [7]. Since caseous
SCMV can resemble a mass lesion on echocardiography,
distinguishing it from cardiac tumors, abscesses, or
thrombotic formations is essential.

Cardiac CT is a fast and reliable imaging method
for detecting SCMV and serves as a valuable adjunct
in preoperative planning for mitral valve surgery. CT provides
both qualitative and quantitative information about calcific
lesions. It also enables calculation of the coronary artery
calcium score, which is relevant because SCMV is often
associated with coronary artery disease [8]. On noncontrast
CT, SCMV typically appears as an ovoid, high-density lesion
consistent with calcification. In the bone window setting,
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the internal heterogeneity of the lesion becomes more
apparent, with either a dense homogeneous or heterogeneous
central area and prominent peripheral calcifications [9].
The absence of contrast enhancement in SCMV lesions
is a key feature aiding in differential diagnosis.

On MRI, SCMV usually presents as a hypointense mass
on both T1- and T2-weighted images. However, these
MRI characteristics are nonspecific and primarily suggest
the possibility of mitral valve calcifications. In contrast, CT
provides more definitive characterization, as it is not limited
by this ambiguity.

The most typical MRI features of caseous SCMV include:
« Anisointense or hyperintense signal in the central region

with a hypointense peripheral signal on T1-weighted

images
« A hypointense signal on short tau inversion recovery

(STIR) sequences
 Asignal that is either less intense or isointense compared

to the myocardium on steady-state free precession

(SSFP) sequences
+ Delayed peripheral contrast enhancement within the fibrous

capsule [9, 10].

The ultrasound, MRI, and CT findings in the clinical cases
presented here are consistent with previously reported
imaging characteristics of caseous subvalvular calcification
in the posterior mitral leaflet region [9, 11-13].

Transthoracic echocardiography of the mitral valve
is useful in considering a range of differential diagnoses
for mass-like lesions, including tumors such as papillary
fibroelastoma and mixoma, thrombotic formations,
and abscesses. However, establishing a definitive diagnosis
often requires additional imaging, particularly CT.

Fig. 3. ECG-gated cardiac computed tomography, clinical case 2: a—c, contrast-enhanced images, bone window; d, noncontrast image,
soft tissue window; findings consistent with caseous subvalvular calcification of the posterior mitral leaflet: a, four-chamber view;
b, two-chamber long-axis view; ¢, short-axis view at the mitral valve level; d, axial view.
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Fig. 4. Clinical case 3: a—c, cardiac magnetic resonance imaging; d, ECG-gated cardiac computed tomography; green arrows indicate
amass adjacent to the posterior mitral leaflet; red arrows show postinfarction transmural fibrotic changes in the inferior wall of the left
ventricle at the middle and basal segments; a—b, steady-state free precession (SSFP) sequence, two-chamber long-axis view, without
contrast; ¢, T1-weighted image with myocardium signal suppression and delayed contrast enhancement, two-chamber long-axis view;

d, axial view, bone window.

CT and/or MRI can help differentiate caseous SCMV
from mixoma or papillary fibroelastoma by assessing
features such as contrast enhancement (which is absent
in SCMV), tumor mobility, presence of a pedicle, MR signal
characteristics of tumor tissue, and tumor density on CT.

Since infective endocarditis is the most common
cause of valvular abscesses, correlating imaging findings
with clinical and laboratory data is critical. On CT, abscesses
typically appear as encapsulated masses with contrast
enhancement and a central hypodense necrotic area.

On contrast-enhanced CT, thrombotic masses typically
appear as hypodense, avascular lesions. On MR, the signal
intensity of thrombi varies depending on their age. Organized
thrombi with a high content of fibrous tissue may demonstrate
mild peripheral contrast enhancement—a feature also seen
in caseous SCMV. Since conventional calcifications, caseous
SCMYV, and thrombi may exhibit similar MRI characteristics,
it is essential to interpret MRI findings alongside CT results.

CONCLUSION

Interpreting echocardiographic findings and performing
differential diagnosis of intracardiac masses can be difficult,
highlighting the importance of incorporating additional
imaging modalities such as CT and MRI. Caseous SCMV

D0I: https://doiorg/1017816/DD629893

is a rare and usually asymptomatic condition, contributing
to its under recognition among clinicians. It is important to note
that, although uncommon, SCMV can lead to complications such
as stroke, arrhythmias, mitral regurgitation, or stenosis. SCMV
is also associated with established cardiovascular risk factors.
Accurate identification of an incidentally discovered intracardiac
mass and selection of the most appropriate treatment approach
require a comprehensive, multimodal diagnostic strategy.
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