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Abstract. The present study described the case of a 
22‑year‑old woman who had symptoms of left chest pain for 
>6 months, with further aggravation over 2 days. Computed 
tomography (CT) images of the mediastinal and pulmonary 
windows showed low‑density shadows in the left ventricle. 
Echocardiography indicated a slightly stronger echo cluster in 
the left ventricle, with a range of ~29x30x35 mm, which was 
closely related to the lower wall and part of the posterior wall 
of the left ventricle. Contrast‑enhanced ultrasound showed 
that the left ventricular mass was enhanced in a circular and 
dot‑line shape, with a solid mass occupying the left ventricle 
and a rich blood supply. CT angiography revealed a nodule of 
size 27x27x24 mm in the left ventricle. During the operation, 
it was observed that the cardiac lipoma invaded the chordae 
tendinae and papillary muscle, and a valve replacement was 
performed. Postoperative examination revealed a piece of 
gray and anaplastic tissue, measuring 30x22x17 mm. The 
pathology of the specimen showed that the morphology of 
the left ventricular mass met the criteria of an intramuscular 
lipoma. The present study reported a cardiac lipoma involving 
the left anterior chordae tendinae and papillary muscle, with 
the patient showing only nonspecific symptoms. Early surgery 
should be applied to improve the prognosis of cardiac lipoma.

Introduction

Primary cardiac tumors are uncommon, with a prevalence 
ranging from 0.17‑0.19% worldwide  (1). Cardiac lipoma 
is a rare benign tumor that accounts for 8.4% of worldwide 

primary cardiac tumors (2). The symptoms of cardiac lipomas 
are based on their locations in the heart, although most cardiac 
lipomas are asymptomatic and detected incidentally  (3). 
Cardiac lipomas originate from the subendocardium, subepi‑
cardium or myocardium, with proportions of 50, 25 and 25%, 
respectively  (4). Moreover, they always occur in the right 
atrium and left ventricle (5). Studies have found that the clinical 
presentation of cardiac lipoma varies, ranging from mild chest 
discomfort to sudden death (6,7). Thus, the diagnosis and early 
management of cardiac lipomas are particularly important for 
improving the prognosis of patients.

Currently, non‑invasive imaging approaches are widely 
used to diagnose cardiac lipomas, including computed tomog‑
raphy (CT), echocardiography, magnetic resonance imaging 
(MRI) and CT angiography (CTA) (8). Non‑invasive imaging 
methods can also modify the treatment of cardiac lipomas. 
However, the diagnosis and management of cardiac lipomas 
are still in the exploratory stage in clinical practice, lacking a 
unified standard. The current study describes a cardiac lipoma 
that was present in the left ventricular intermuscular region 
using non‑invasive imaging methods. In the present case, the 
cardiac lipoma was removed under general anesthesia intuba‑
tion and cryogenic cardiopulmonary bypass, and a mechanical 
mitral valve replacement was performed.

Case report

A 22‑year‑old woman without history of pregnancy was 
admitted to Suining Central Hospital (Suining, China) 
because of left chest pain for >6 months, with further aggrava‑
tion over 2 days. The patient presented with left chest pain 
without obvious inducement, and the symptoms were allevi‑
ated by rest. The patient did not have a history of headache, 
syncope, cyanosis, finger clubbing or squatting phenomenon, 
and no paroxysmal dyspnea or upright breathing occurred at 
night. The patient visited Suining Central Hospital (Suining, 
China) for treatment because the left chest pain worsened and 
continued without relief.

Physical examination after admission was as follows: 
Body temperature, 36.3˚C; heart rate, 96 bpm; respiration, 
20  breaths/min; blood pressure, 118/88  mmHg; height, 
157 cm; body weight, 80 kg; and oxygen saturation, 99%. The 
thorax was normal with no tenderness in the sternum. Bilateral 
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respiratory movement was normal, and no widening of the 
intercostal space was identified. In addition, bilateral tactile 
fremitus is normal, no pleural friction sensation, clear percus‑
sion sound on both lungs, clear breath sounds (bilateral), no 
dry or wet rales, and no pleural friction sound. The shape of 
the breasts were normal and there was no abnormal uplift of 
the anterior heart area or enlargement of the heart boundary. 
The apical area was located in the fifth intercostal area of the 
left midclavicular line. The cardiac rhythm was consistent, and 
no pathological murmurs were heard in the auscultation area 
of each valve.

Electrocardiography indicated sinus tachycardia, and 
a chest CT scan showed a low‑density shadow in the left 
ventricle (Fig. 1). Echocardiography also revealed a slightly 
stronger echo cluster in the left ventricle, with a range of 
~29x30x35  mm, which was closely related to the lower 
wall and part of the posterior wall of the left ventricle 
(Fig. 2). Moreover, the preoperative ejection fraction was 
60%, while the pulmonary valve velocity was 106 cm/sec. 
Contrast‑enhanced ultrasound (CEUS) showed that the left 
ventricular mass was enhanced in a circular and dot‑line 
shape, with left ventricular solid occupation and rich blood 
supply (Fig.  3). Moreover, CTA showed a nodule of left 
ventricular lipid density that was 27x27x24  mm in size 
(Fig. 4). Laboratory examination showed that the aspartate 
aminotransferase level was 45.7  U/l, while myocardial 
enzyme profile (creatine kinase‑MB, 104.67 ng/ml; troponin 
I, 42433.7 pg/ml; myoglobin, 404.66 ng/ml), ESR (11 mm/h), 
humoral and cellular immunity (rheumatoid factors, 
<20.0 IU/ml; immunoglobulin G, 9.43 g/l; immunoglobulin 
A, 0.94  g/l; immunoglobulin M, 1.77  g/l; complement 
C3, 1.3 g/l; complement C4, 0.27 g/l; C‑reactive protein, 
5.84 mg/l) were considered normal.

The heart mass was removed under general anesthesia, 
intubation and cryogenic cardiopulmonary bypass after 
preoperative preparation. An irregular grey and white mass 
was found in the left ventricle during the operation with a 
size of 30x22x17 mm, occupying ~1/3 of the space of the 
left ventricle. The anterior chordinae tendinae surrounding 
the mitral valve and the papillary muscle showed infiltrating 
growth. The tumor pedicle was wide and attached to the 
posterior inferior wall of the left ventricle, and both anterior 
and posterior mitral valves were normal. Considering that 
the nature of the mass was unknown and that the left ante‑
rior chordae tendinae and papillary muscle infiltrated and 
grew, complete resection of the mass could not preserve the 
chordae tendinae and papillary muscle. Thus, mechanical 
mitral valve replacement was performed simultaneously. 
After transition to the intensive care unit, the patient was 
transferred to the general ward and received routine anti‑
coagulant treatment. All risks associated with mechanical 
valves, anticoagulation and pregnancy were explained to 
the patient prior to the procedure. Postoperative chest CT 
indicated that the mechanical valve was in place, and no 
residual tumor was identified (Fig. 5). Histopathological 
examination of the excised mass revealed intramuscular 
lipoma (Fig. 6). After 6 months, symptoms such as chest 
tightness had disappeared, blood coagulation function was 
normal and there was no evidence of tumor recurrence in 
the ventricle.

Discussion

The present study reported the case of a patient with invasive 
cardiac lipoma in the left ventricular intermuscular region 
with their main symptoms including persistent left chest 
pain and sudden aggravation. Cardiac lipoma was diagnosed 
using non‑invasive imaging techniques, including CT, echo‑
cardiography, CEUS and CTA. The cardiac lipoma involved 
the left anterior chordae tendinae and papillary muscle, and 
while the mass in the chordae tendinae and papillary muscle 
was resected, a mechanical mitral valve replacement was 
performed. The symptoms disappeared after the procedure, 
and no residual tumor was observed in the heart. To the best of 
our knowledge, the present study is the f﻿irst to report cardiac 
lipoma involving the left anterior chordae tendinae and 
papillary muscle.

Cardiac lipomas at various locations have been reported 
in numerous studies; their characteristics are presented in 
Table  I  (2,4,9‑39). These studies include 16 male and 17 
female patients, and they have no obvious difference in sex. 
Moreover, the ages of the included patients ranged from 
0.1‑77.0 years, while the majority of patients (25/33) were 
aged ≥30.0 years. Most cardiac lipomas are asymptomatic and 
have a good prognosis; however, some giant cardiac lipomas 
can cause left ventricular inflow or outflow disturbances, left 
ventricular dysfunction or conduction system invasion (30,40). 
These conditions can induce dyspnea, presyncope, syncope or 
palpitations (30,40); however, the present study reported on a 
patient that presented with no etiologic chest pain, which could 
be considered as cardiac lipoma in clinical practice. Cardiac 
lipomas can be located in any part of the heart and typically 
originate from the epicardial fat or pericardial fat. They are 
surrounded by fibrous tissue and contain a small amount 
of myocardial tissue, as well as components of connective 
tissue (31). Lipomas located in the myocardium are usually 
small with a complete capsule, and occasionally grow on the 
mitral or tricuspid valve (31). The most common location is 
the atrial septum, followed by the endocardium of the right 
atrium and left ventricle (41), while in a few cases the lipomas 
are located in the myocardium, subepicardium and pericar‑
dium (29). In the present study, an invasive cardiac lipoma was 
observed in the left ventricular intermuscular region.

Echocardiography is the initial choice for the diagnosis 
of cardiac lipomas, but it cannot detect smaller tumors (30). 
Moreover, echocardiography cannot provide clear information 
regarding lipomas and other primary cardiac tumors (42). Thus, 
CT and MRI should be performed to provide useful informa‑
tion on tissue characteristics and the degree of myocardial 
infiltration (30,41). Especially for MRI, which is considered 
to be the most accurate diagnostic tool owing to their distinc‑
tive fatty characteristics, they can be easily identified as 
masses (41). A previous study has demonstrated that lipomas 
show up clearly in T1‑ and T2‑weighted images, accompanied 
with complete suppression on fat‑saturated sequences (43). 
In the present study, the patient had repeated chest tightness, 
chest pain and discomfort, accompanied by palpitations, 
which might be related to outflow tract obstruction caused by 
a left ventricular tumor or paroxysmal ventricular tachycardia 
caused by conduction tissue compression; this was not discov‑
ered until B‑mode ultrasound was performed. Furthermore, 
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Figure 1. Chest computed tomography scan in the left ventricle. The arrow indicates a tumor in the left ventricle.

Figure 2. Echocardiography in the left ventricle. The arrow indicates an intracardiac tumor in the left ventricle.

Figure 3. Contrast‑enhanced ultrasound results.

https://www.spandidos-publications.com/10.3892/etm.2024.12373


XIA et al:  INVASIVE CARDIAC LIPOMA AT THE LEFT VENTRICULAR INTERMUSCULAR REGION4

Figure 4. Computed tomography angiography results. The arrow indicates a tumor in the left ventricle, with a size that is partially adherent to the ventricular 
wall.

Figure 5. Postoperative chest computed tomography results. Complete resection of intracardiac tumor in the left ventricle, with involvement of the mitral valve. 
The mitral valve was removed during the surgery and replaced with a mechanical valve.

Figure 6. Histopathological examination of the excised mass revealed intramuscular lipoma (right panel, magnification, x50).
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CT indicated the presence of dense lipid nodules, which 
supported evidence of a lipoma, further suggesting that CT 
imaging can be used to differentiate the properties of a tumor.

Considering that sudden death risk has already been 
reported in patients with cardiac lipomas, surgical resection 
should be performed irrespective of the symptoms of cardiac 
lipomas (44). The surgical method of cardiac lipoma resection 
is usually performed through a median sternum incision under 
complete cardiopulmonary bypass (44). Cardiac lipomas are 
always encapsulated, rarely invade the heart muscles and are 
easy to remove (44). Additionally, early surgical resection 
of small lipomas can preserve heart function (44); however, 
conduction dysfunction caused by lipoma invasion of the heart 
muscle can lead to arrhythmias, which is the most common 
complication after surgical removal of cardiac tumors (45). In 
the present case, the lipoma infiltrated the anterior chordae 
tendinae surrounding the mitral valve and papillary muscle, 
and the scope of infiltration growth was small. Heart integ‑
rity might not be affected after complete resection of the 
tumor (44); thus, complete resection was selected to prevent 
postoperative recurrence risk. Simultaneous mitral valve 
replacement may be a viable surgical option for patients with 
complete resection of the mass and no retention of the chordae 
tendinae or papillary muscle.

Left ventricular infiltrating lipoma is a rare disease; 
however, owing to the size and location of the tumor, 
corresponding obstruction symptoms or conduction disor‑
ders caused by invasion of the myocardium may lead to 
arrhythmias (7). Furthermore, the myocardial tissue in the 
corresponding section becomes thinner. Therefore, in asymp‑
tomatic young patients presenting with the aforementioned 
electrocardiographic manifestations, echocardiography should 
be performed to avoid misdiagnosis. Surgical treatment is the 
preferred treatment for cardiac lipoma, and complete resec‑
tion is still a viable treatment option when the lesion scope 
is small for invasive lipomas. If the lesion involves the valve, 
chordae tendinae, papillary muscle or other tissues, heart valve 
replacement should be performed.
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