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ABSTRACT

Background: Primary cardiac tumors are rare, but few 
studies have examined the relationship between risk factors 
and the prognosis. The aim of this study was to provide a 
survival analysis and risk factors for mortality in patients with 
primary cardiac tumors.

Methods: We retrospectively enrolled 71 patients diag-
nosed with primary cardiac tumors from June 2006 to 
November 2017 in our hospital. Patients’ population char-
acteristics, treatment information, pathology, and follow-up 
data were obtained and analyzed.

Results: Of the 71 patients, 60 cases were benign, and 11 
cases were malignant. Sex, age, New York Heart Association 
classification, the percentage of peripheral embolism, and 
surgery had no significant difference between benign and 
malignant groups (P >.05), but the percentage of arrhyth-
mia, leg edema, and mortality rate was higher in the malig-
nant tumor group than in the benign tumor group (P <.05). 
Compared with the benign tumor group, the percentage of 
biatrial lesions in the malignant tumor group was signifi-
cantly higher (P <.05). Moreover, Independent risk factors 
included the treatment choice, pathology type, and number 
of tumor lesions (P <.05).

Conclusion: Our study suggests that conservative ther-
apy, malignant cardiac tumor, and biatrial tumor lesion are 
independent risk factors for poor prognosis.

]INTRODUCTION

Primary cardiac tumors are extremely rare, with an 
autopsy incidence ranging from 0.001% to 0.030%. Almost 
75% of cardiac tumors are benign, with myxomas the most 
frequent type; and nearly 25% of cardiac tumors are malig-
nant, with sarcomas predominate [Butany 2005]. Of note, 
recent data from 18 cancer registries in the United States 
found that the incidence of primary malignant cardiac 
tumors was 34 cases per 100 million and increased obviously 
from 1973 to 2011 [Oliveira 2015]. As soon as the diagno-
sis with cardiac tumor is confirmed, the patient should be 

treated with surgical resection. Although surgical treatment 
is considered as a safe and highly effective strategy asso-
ciated with good early and long-term outcomes [Bakaeen 
2003; Yu 2014; Li 2017; Mkalaluh 2017; Saad 2018], a few 
literature reports revealed that some risk factors may affect 
the prognosis for patients with primary cardiac tumors, such 
as refusal of surgery [Yu 2014], operation method [Li 2017], 
pathology type [Bakaeen 2003; Simpson 2008; Oliveira 
2015; Mkalaluh 2017; Nomoto 2017], and New York Heart 
Association (NYHA) classification [Bakaeen 2003]. Con-
versely, age, sex, and race did not have a significant impact 
on survival rate [Saad 2018].

Considering the lack of data in the literature on the risk 
factors for prognosis of primary cardiac tumors, we retro-
spectively analyzed 71 patients in our single center over the 
past 11 years, and therefore sought to provide an in-depth 
analysis of survival and risk factors for mortality in patients 
with primary cardiac tumors.

MATERIALS AND METHODS

Study Population
We conducted a retrospective analysis of all cardiac 

tumors in the patient database of the People’s Hospital of 
Xinjiang Uygur Autonomous Region from June 2006 to 
November 2017. The patients who had metastatic disease at 
the time of diagnosis were excluded. Finally, 71 consecutive 
patients with primary cardiac tumors were screened, includ-
ing 60 cases of benign tumor and 11 cases of malignant 
tumor. This study protocol was approved by the Institutional 
Ethics Committee of People’s Hospital of Xinjiang Uygur 
Autonomous Region.

Data Recording
Patient information was obtained from hospital records, 

including age, sex, NYHA classification, symptom, opera-
tion, and tumor characteristics. Pathological diagnosis of 
each patient who had received surgery was obtained from 
our hospital’s pathology division, and the remaining patients 
who refused surgery were diagnosed by using echocardiog-
raphy and magnetic resonance. Furthermore, long-term 
follow-up data were collected at outpatient clinics or in 
telephone interviews for all participants. Follow-up time 
was calculated either to death or to the last contact with 
the living patient, and surviving patients were censored at 
the last follow-up date. Median follow-up was 48.0 months 
(range, 3-120 months).
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Statistical Analysis
All statistical analyses were performed using IBM SPSS 

Statistics for Windows, Version 19.0 (IBM Corp., Armonk, 
NY, USA). Continuous data were presented as mean ± stan-
dard deviation, and the Kolmogorov–Smirnov test was used to 
check for normal distribution before any additional analysis.  
Categorical data were described as number and percentage. 
Differences between benign and malignant cardiac tumors were 
compared by using the chi-square test or the Fisher exact test, 
and by using independent t test for continuous variables. Long-
term survival was calculated and graphically presented by using 
the Kaplan–Meier method; both the log-rank and Breslow tests 
were used for all survival differences. The variables which were 
significantly (P <.05) associated with the survival rate were ana-
lyzed by the multivariate logistic regression analysis to identify 
the independent factors. All reported P values are 2-sided, and 
P values less than .05 and .01 were considered statistically sig-
nificant and highly statistically significant, respectively.

Trial Registration
This is a retrospective study, which was not registered in 

any trial registry.

RESULTS

Patient Characteristics
In this study, 71 patients met our inclusion criteria, and 

the baseline characteristics are described in Table 1. The 
result showed that 84.51% of the primary cardiac tumors 
were benign (n = 60) and 15.49% of the primary cardiac 
tumors were malignant (n = 11). Both sex and age had 
no significant difference between benign and malignant 
groups (P >.05). According to NYHA classification grad-
ing of cardiac failure, benign and malignant tumors had 
no statistical significance between NYHA I and II (83.33% 
versus 72.73%) and between NYHA III and IV (16.67% 
versus 27.27%).

Patients with cardiac tumors presented diverse symptoms: 
11 patients (15.49%) had arrhythmia including atrial fibril-
lation (n = 5), ventricular tachycardia (n = 3), third-degree 
atrioventricular block (n = 3); 18 patients (25.35%) had leg 
edema; and 4 patients (5.63%) had peripheral thromboembo-
lism that only happened in benign tumors. Of note, the per-
centage of arrhythmia (45.45% versus 10.00%, P = .011) and 
of leg edema (54.55% versus 20.00%, P = .025) in patients 
with malignant tumors were significantly higher than in those 
with benign tumors.

In the treatment, 66 patients underwent surgery, but 3 
cases of benign tumor and 2 cases of malignant tumor chose 
conservative treatment, and the 2 malignant tumor cases who 
refused surgery died. At 11-year follow-up, only 1 patient 
from the benign tumor group died because of cardiac arrest, 
and 5 patients from the malignant tumor group died because 
of cardiac arrest (n = 2), malignant arrhythmia (n = 2), and 
cardiogenic shock (n = 1). 

Table 1. Baseline Patient Characteristics

Variable Benign (n = 60) Malignant (n = 11) P

Sex .255

Male 27 7

Female 33 4

Age, years (mean ± SD) 49.15 ± 13.05 41.09 ± 17.86 .088

NYHA classification* .680

I and II 50 8

III and IV 10 3

Arrhythmia .011

Yes 6 5

No 54 6

Leg edema .025

Yes 12 6

No 48 5

Peripheral embolism 1.000

Yes 4 0

No 56 11

Surgery .169

Yes 57 9

No 3 2

Vital status <.001

Alive 59 6

Dead 1 5

*NYHA, New York Heart Association.

Table 2. Characteristics of the Cardiac Tumors

Variable Benign (n = 60) Malignant (n = 11) P

Number of tumor lesions .044

Solitary lesion 57 8

Biatrial lesion 3 3

Tumor lesion location <.001

Left atrium 55 2

Right atrium 6 4

Left ventricle 0 2

Right ventricle 2 1

Pericardium 0 5

Pathology —

Myxoma 54 —

Fibroelastoma 3 —

Lipoma 3 —

Sarcoma — 8

Mesothelioma — 3
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Tumor Characteristics
Table 2 shows tumor location and pathology of cardiac 

tumors in detail. A total of 77 lesions were visualized by using 
echocardiography and magnetic resonance in 71 patients. 
Tumors that occurred in 2 chambers were seen in 6 patients, 
including 3 cases in the left atrium and right atrium, 2 cases 
in the right atrium and right ventricle, 1 case in the left 
atrium and left ventricle, whereas 65 patients had a tumor in 

a single chamber. Compared with benign tumors, the per-
centage of biatrial lesions (27.27% versus 5.0%) in malig-
nant tumors was significantly higher (P = .044). In cases of 
benign tumors, the left atrium was the most frequent location 
(n = 55, 87.30%), whereas malignant tumors occurred in any 
chamber of the heart, but are frequently found in the pericar-
dium (n = 5, 45.45%) and right atrium (n = 4, 36.36%). The 
most common benign tumor was myxoma (n = 54, 90.00%), 

Figure 1. Comparative survival of primary cardiac tumors by sex (A), NYHA grade (B), edema (C), and embolism (D).

Table 3. Multivariate Logistic Regression Analysis Model for Mortality of Cardiac Tumors*

Variables in the Equation

β SE aWald df P OR 95% CI for OR ______

Surgery 0.341 1.729 3.890 1 .049 1.406 1.002 1.974

Pathology 0.348 1.454 5.714 1 .017 1.416 1.064 1.884

Lesion 0.353 1.705 4.292 1 .038 1.423 1.020 1.986

Arrhythmia 0.425 1.586 0.072 1 .788 1.530 0.963 2.432

Constant -15.900 4.892 10.563 1 .001 0

*SE, standard error; Wald, chi-square value; CI, confidence interval.
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followed by fibroelastoma (n = 3, 5.00%) and lipoma (n = 3, 
5.00%). Moreover, cardiac sarcomas (n = 8, 72.73%) formed 
the largest group of malignant tumors, followed by mesothe-
lioma (n = 3, 27.27%).

Mortality
At the last follow up of 11 years, malignant tumors had 

a higher mortality rate than benign tumors (45.45% versus 
1.67%, P <.001). The survival curves showed that sex, 
NYHA classification, leg edema, and peripheral embo-
lism had no statistically significant impact on survival  
(Figures 1A-1D). However, surgical treatment was asso-
ciated with an improvement in the overall survival (log-
rank P = .009, Breslow P = .001, Figure 2A), and patients 
with malignant cardiac tumors had significantly lower 
survival rate than those with benign tumors (log-rank  
P = .000, Breslow P = .000, Figure 2B). Additionally, 
patients with biatrial lesions (log-rank P = .001, Breslow  
P = .009, Figure 2C) and arrhythmia (log-rank P =.001, 
Breslow P = .001, Figure 2D) had a significantly lower 
survival rate. As shown in Table 3, the treatment choice, 
pathology type, and number of tumor lesions were the 
independent risk factors for mortality confirmed by the 
multivariate logistic regression analysis (P <.05).

DISCUSSION

In this study, we presented the patient characteristics, 
tumor lesions, and mortality of patients with primary cardiac 
tumors in our center. Compared with most of the previous 
reports, our research uniquely collected data on both benign 
and malignant cardiac tumors to provide a survival analysis 
and risk factors for prognosis.

In our data analysis, 84.51% of all the primary cardiac 
tumors were benign, which was similar to previous studies in 
Spain (84.90%) [Barreiro 2013], China (79.47%) [Yin 2016], 
and Germany (77.00 %) [Hoffmeier 2014]. In contrast, the 
remaining cardiac tumors are rare, and we found that a percent-
age of 15.49% of cardiac tumors were malignant and that vari-
ous types of sarcoma together formed 72.73% of all malignant 
cardiac tumors, followed by mesothelioma. The percentage 
of malignant cardiac tumors in our study was consistent with 
other reports [Habertheuer 2015; Yin 2016; Mkalaluh 2017]. 
However, malignant cardiac tumors were frequently found in 
the right atrium [Hoffmeier 2014], but our results showed that 
the pericardium was the most often location, whereas the right 
atrium came in as the second. Interestingly, we also reported 
that the percentage of biatrial lesions in malignant tumors was 
significantly higher than in benign tumors.

Figure 2. Comparative survival of primary cardiac tumors by surgery (A), pathology type (B), number of tumor lesions (C), and arrhythmia (D).
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Patients with cardiac tumors often have diverse clini-
cal presentations depending on the size and site of the 
tumor, regardless of tumor type [Roberts 1997]. Accord-
ing to the experience of Li et al, about 18.7% of patients 
were asymptomatic [Li 2017]. Although symptoms such 
as dyspnea, angina, embolism, and arrhythmia are more 
frequently seen in cardiac tumors [Barnes 2014; Li 2017; 
Mkalaluh 2017], we found that the main clinical presenta-
tions were arrhythmia, leg edema, and peripheral embo-
lism. However, 5.63% of patients had peripheral embo-
lism in our center; this was lower than the reports of Dias 
et al (19.80%) [Dias 2014] and Strecker et al (15.50%) 
[Strecker 2012]. Particularly, the events of peripheral 
embolism mostly happen in myxomas of benign tumors. 
As the reasons for it, Butany et al suggested that myxomas 
tend to cause embolisms because of their gelatinous struc-
ture [Butany 2005]. 

Since the first excision of intra-atrial myxoma was per-
formed by Clarence Crafoord in 1954 [Chitwood 1992], 
cardiac tumors’ resection gradually became a common, 
safe, and highly effective strategy associated with good 
early and long-term outcomes[Mkalaluh 2017; Li 2017; 
Kośmider 2013].The rate of operation was 92.96% in our 
institution for both benign and malignant cardiac tumors. 
The overall cumulative survival after cardiac tumor exci-
sion at 30 days, 1 year, 5 years, and 15 years was 94%, 85%, 
72%, and59%, respectively [Mkalaluh 2017]. Another 
report also showed that the 5-year survival rates were 83% 
for benign tumors, 30% for malignant tumors, and 26% 
for cardiac metastases [Hoffmeier 2014]. Excellent early 
and late surgical results can be obtained in patients with 
benign tumors. However, operation therapy of malignant 
cardiac tumors, which are difficult to excise completely, 
continues to have a poor prognosis [Bossert 2005; Barreiro 
2013; Kośmider 2013; Yin 2016]. Indeed, Yu et al revealed 
that there were no differences in survival between refusal 
of surgery and surgery with positive surgical margins and 
that patients with negative surgical margins had a longer 
survival duration than patients who had positive surgical 
margins [Yu 2014]. In our study, we found that patients 
who refused surgery had a lower survival compared with 
operation receivers, and that such refusal was an indepen-
dent risk factor for poor prognosis, which was consistent 
with a previous report [Yu 2014].

In addition, we also confirmed that malignant cardiac 
tumors and biatrial tumor lesions were independent risk 
factors for lower survival rate. Many reports have dem-
onstrated that patients with malignant cardiac tumors had 
worse survival, especially angiosarcomas [Mkalaluh 2017; 
Nomoto 2017; Simpson 2008; Bakaeen 2003; Oliveira 
2015]. To our knowledge, this is the first report of the asso-
ciation between biatrial tumor lesions and prognosis of 
cardiac tumors. Moreover, sex, NYHA grade, leg edema, 
and peripheral embolism had no effect on survival in our 
study, which was consistent with previous report [Saad 
2018]. Conversely, Bakaeen et al reported that patients 
with NYHA III and IV had worse survival than those with 
NYHA I and II [Bakaeen 2003].

CONCLUSIONS

Primary cardiac tumors are rare and some risk factors may 
affect the prognosis. Our study suggests that conservative 
therapy, malignant cardiac tumors, and biatrial tumor lesions 
are independent risk factors for poor prognosis.
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