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Cardiac tamponade - unusual clinical manifestation of undiagnosed
malignant neoplasm
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Cardiac tamponade may be the first or predominant symptom of some pathologies but its etiology is not uncommonly
unknown on admission to hospital. The purpose of this study was to evaluate the predominant causes of cardiac tamponade
in previously healthy patients treated emergently in a single cardiac surgical center. The study involved 81 patients with the
mean age of 58.1+16.0 years who underwent emergent subxyphoid pericardiotomy due to cardiac tamponade. Pericardial
effusion was analyzed macro- and microscopically. Examinations done in the cardiac surgical department revealed pericarditis
secondary to infection (n=17) or autoimmunologic processes (n=2) and malignancy in 18 patients (predominantly of the
lungs (n=11)). Pericardial effusion obtained from patients with viral and autoimmunologic-induced pericarditis was straw-
color and odorless while with bacterial infections dark yellow, iridescent and usually malodorous. Additional workup in the
regional hospitals enabled to reveal malignant tumors in 29 patients, leukemia or lymphoma in 5 subjects. In all but one of
the neoplastic cases, pericardial fluid was turbid and dark red or plummy. In 10 patients etiology of tamponade remained
unknown. In conclusion, cardiac tamponade in previously healthy patients may be occasionally the predominant symptom
of cancer, especially of the lungs. Macroscopic intraoperative appearance of pericardial fluid may be helpful in identification

of causative condition of cardiac tamponade.
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Excessive pericardial effusion accompanied by increased
pericardial pressure leading to cardiac tamponade is a life-
threatening condition that requires emergent intervention
[1]. Due to impaired cardiac function and compromised
hemodynamics in the majority of subjects with symptomatic
cardiac tamponade, there is usually not enough time to per-
form a series of diagnostic examinations to reveal a real cause
of this entity. Thus, some cases referred to cardiac surgical
centers with cardiac tamponade are of unknown etiology on
admission [2, 3]. Not uncommonly a variety of additional

Abbreviations: ALT - alanine aminotrasferase; AST - aspartate
aminotrasferase; BMI - body mass index; CK-MB - creatine kinase MB
isoenzyme; CMV - Cytmegalovirus; CT - computed tomography; EBV -
Ebstein-Barr virus; GFR - glomerular filtration rate; HDL-C - high-density
lipoprotein cholesterol; LDL-C - low-density lipoprotein cholesterol; MRI —
magnetic resonance imaging; PE - pericardial effusion; PLT - platelets count;
RBC - red blood cells count; RV - right ventricle; TC - total cholesterol;
TG - triglycerides; WBC - white blood cells count

imaging modalities performed after surgical intervention en-
able to establish the final diagnosis [4, 5].

The aim of this study was to evaluate the predominant
causes of cardiac tamponade in previously healthy patients
admitted emergently to a single cardiac surgical center.

Patients and methods

Patients. Between January 2006 and December 2014,
172 patients (103 males and 69 females) were treated emer-
gently due to symptomatic primary cardiac tamponade. On
admission, etiology of pericardial effusion was unknown in
81 patients (47.1%) and these patients comprised the group
of interest (Figure 1). Patients with asymptomatic pericar-
dial effusion and secondary to previous cardiologic or/and
cardiac surgical procedures (“secondary tamponade’) and
terminally ill cancer patients who usually undergo needle
pericardiocentesis were not included in this study. Patients
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Figure 1. Patients selection. Patients with cardiac tamponade secondary to
recent cardiac surgical operations or interventional cardiologic procedures
were not included. # Other causes: diagnosed previously neoplasm (n=63;
36.6%), pericarditis (n=14; 8.1%), end-stage heart failure (n=6; 3.5%),
myxedema (n=5; 2.9%) and heart failure (n=3; 1.7%).

were retrospectively divided into three following subgroups
with respect to an underlying pathology that led to pericardial
effusion and eventually to cardiac tamponade such as group
A (pericarditis; n=19), group B (neoplasm; n=52), group
C (unknown etiology; n=10).

Admission. All patients were treated emergently soon after
admission to the cardiac surgical department. Blood samples
for the routine laboratory analyzes were taken. Transthoracic
echocardiography was mandatory examination to confirm
a diagnosis of cardiac tamponade (Figure 2). Following ob-
ligatory preparations, patients were immediately transferred
to the operating theater.

Surgery. All patients underwent subxyphoid pericardio-
tomy under general anesthesia. Skin incision 4 to 6-cm in
length was done, subcutaneous tissues and xyphoid process
were dissected free. Pericardium was identified and then a hole
in it was performed. Pericardial effusion was evacuated intra-
operatively. If necessary, the pleural cavities were also drained.
In all cases, the pericardial effusion was analyzed macro- and
microscopically (general, biochemical, microbiological and
cytological examinations).

Postoperative period. After surgery, imaging examinations
were usually performed, predominantly computed tomogra-
phy (CT), to find the causative conditions. The majority of
patients were discharged from our department on the day
following removal of the chest drains and were transferred
to the regional hospitals where further workup was done.
Afterwards, all patients underwent systematic follow-up in
a outpatient clinic and echocardiographic examination at the
end of the follow-up period was performed.

Figure 2. Typical echocardiographic appearance of cardiac tamponade.
Note! Huge amount (more than 3.5 cm in front of the right ventricle
(RV)) of the pericardial effusion (PE) of unknown etiology compresses
RV.

Statistical analysis. Continuous variables were checked
for normality using the Shapiro-Wilk W test. Normally dis-
tributed continuous data are presented as the means with
standard deviations (sd) while the others (e.g., follow-up
period, pericardial effusion volume) are expressed as the
medians with minimal and maximal values. Categorical
variables are presented as the numbers with percentages. The
Kruskal-Wallis ANOVA test for comparison of the multiple
independent samples was used. If the P value of this test
was below 0.05, multiple comparisons of mean ranks was
performed to reveal any significant differences between
particular subgroups. Then P values were corrected using
Bonferroni adjustment method by simple multiplication
of observed P value by the number of comparisons made.
Eventually, the corrected P values below 0.05 were considered
as significant. Statistical analysis was carried out in Statistica
9.0 for Windows (Tulsa, OH, USA).

Results

The examined group of 81 patients consisted of 59 males
and 22 females with the mean age of 58.1+16.0 years (ranging
from 20 to 86 years).

The possible underlying pathology that led to the peri-
cardial effusion was revealed during hospitalization in our
department in 37 cases (see Table 1). Cardiac tamponade was
considered as a result of pericarditis related to acute infec-
tions or to autoimmunologic processes in 19 individuals.
Moreover, in 18 patients malignant neoplasms were found.
They were diagnosed exclusively in CT (n=10) or only in
cytological examination of the pericardial effusion (n=>5)
or in both of them (n=3). Thus, in 8 patients a presence of
the neoplastic cells was the first sign of any malignancy. In
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four of them lung adenocarcinoma, in three non-Hodgkin
lymphoma and in one papillary thyroid carcinoma cells were
found. Identification of neoplastic cells in the pericardial fluid
determined to diagnose stage IV of malignancy according
to TNM classification.

Forty four patients were discharged from our department
without established diagnosis. However, they were referred
either to the other departments (mainly hematological)
or to the regional hospitals where additional studies were
performed. In the majority of them (34/44; 77.3%) further
examinations enabled to establish the final diagnosis (see
Table 1). In one case, re-accumulation of pericardial effu-
sion resulted in re-admission to our center one month after
the primary intervention and at that time lung cancer was
diagnosed. The mean period to establish the final diagnosis
of neoplasm was 3 months (1, 5 months). Unfortunately, in
a vast majority of neoplastic cases malignant process was
disseminated (stage IV disease). However, lower stages of
neoplasm were noted in patients with lung cancer or chronic
leukemia, both diagnosed after discharge from cardiac sur-
gical department. Later diagnosis of lung cancer referred
to more cases in stage II and less in stage IV of disease as
compared to subjects with early identification of lung tumors.
Other details regarding staging of neoplasms are outlined in
the Table 1.

In 10 patients we were not able to find a causative condition.
However, they did not need any further medical intervention
throughout follow-up period (median 60 months) and at the
end of it no pericardial effusion was noted in transthoracic
echoacrdiography.

Comparing demographics and results of the analyzes of
preoperative blood samples some differences between the
subgroups were found. First of all, patients with diagnosed
lymphoma or leukemia were significantly younger (28.6
+8.7 years; ranged 20 to 43) than the remainders (60.6 +
13.2 years; 35 to 86) (p<0.001). Patients with neoplastic
cardiac tamponade had lower body mass index (BMI),
less erythrocyte counts and decreased concentrations of
total cholesterol and low-density lipoprotein cholesterol
(LDL-C) as well as lower glomerular filtration rate (GFR)
comparing to the others. Contrary to them, infection-
induced cardiac tamponade patients had significantly
higher leukocyte and platelet counts as well as increased
fibrinogen concentration than neoplastic patients. The
detailed results of statistical analysis of these variables are
summarized in the Table 2.

Volume of pericardial effusion drained intraoperatively
was markedly lower among group C patients (440 ml (300,
720 ml)) as compared to either group A (750 ml (450, 2000
ml); p=.0208) or group B (680 ml (350, 1400 ml); p=.0277). Ad-
ditionally, in patients with viral and autoimmunologic-induced
pericarditis, pericardial fluid was usually (12/13; 92.3%) clear,
straw-color and odorless while with bacterial infections dark
yellow, iridescent and commonly malodorous. In all but one
of neoplastic patients, fluid evacuated from the pericardium

Table 1. Underlying pathologies

N=81 Diagnosis Number*
In our department Pericarditis 19
N=37 viral (CMV, EBV) 11
bacterial (staphylococcus 6
spec.)
tuberculosis 2
Immunological process 2
rheumatoid arthritis 1
lupus erythematosus 1
Neoplasms 18
Lung cancer 11 (IIIB (n=4), IV (7))&
Heart and pericardial tumors 3 (non applicable)
Non-Hodgkin lymphoma 3 (IV)
Thyroid gland cancer 1(IV)
After discharge  Solid tumors 29
N=34 Lung cancer 25 (IIB (9); IIIA (10);
I1IB (6))&
Breast cancer 2(IV)
Ovary cancer 1(IV)
Pleural mesothelioma 1 (TIT)
Leukemia® and lymphoma 5 (I (1)% 1ML (2)5%, 1V (2))
Unknown” 10

*staging of malignant neoplasm (according to TNM classification) and
number of patients within the brackets; “the 7th lung cancer staging system
[21]; *Rai classification for leukemia; *cardiac tamponade of unknown etiol-
ogy at the end of the follow-up period. Abbreviations: CMV = Cytomegalo-
virus; EBV = Ebstein-Barr virus.

was turbid and dark red or plummy. Interestingly, in all cases
with pericardial effusion of unknown etiology fluid was serous
and straw-color.

Discussion

First of all, it must be stressed again that our study focused
exclusively on the patients with symptomatic cardiac tam-
ponade. Only a minority of patients with pericardial effusion
manifest clinically cardiac tamponade [6, 7]. For instance, in
Sagrista-Sauleda study the prevalence of cardiac tamponade
was 37% among patients with large pericardial effusion [7].
However, this entity is considered as the highest degree of
severity of pericardial disease [8, 9]. It results from either large
volume or rapidly accumulated fluid in the pericardial sack.
Cardiac tamponade as a life-threatening condition requires
emergent intervention. Thus in many patients is difficult to
establish etiology of fluid accumulation in the pericardium at
the time of admission to cardiologic/cardiac surgical centers
and before any intervention.

Pericardial effusion in malignancy patients is rather com-
mon. However, it usually involves terminally ill subjects with
established diagnosis [10]. It is estimated that even up to 15-
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Table 2. Preoperative demographics and laboratory data

Variable Group A Group B Group C P value!
N=19 N=52 N=10

Age [years] 55.1+14.7 56.6+15.8 60.5+14.2 0.125 (NS)
Gender [M/F] 14/5 38/14 713 0.134 (NS)
Height [cm] 169.3+7.8 172.145.3 175.447.7 0.356 (NS)
Weight [kg] 90.2£14.0 70.5+14.1* 91.4+5.4 <0.001
BMI [kg/m?] 30.1+2.4 23.615.0" 29.8+£3.0 <0.001
Hemoglobin [mmol/L] 8.23%£1.04 7.97£0.96 8.32+0.38 0.611 (NS)
RBC [x 10"%/L] 4.63£0.11 4.23+0.49% 4.88+0.24 0.011
WBC [x 10°/L] 17.942.2% 13.1+3.0* 7.5+£0.8 <0.001
PLT [x 10°/L] 476119 262+102° 348+127 0.005
Fibrinogen [mg/dL] 674+165 422+1817 533117 0.015
CK-MB mass [pg/L] 2.42+0.66 2.48+1.10 2.34+0.77 0.621 (NS)
Troponin I [ug/L] 0.11+0.02 0.02+0.01 0.05+0.01 0.176 (NS)
TC [mmol/L] 4.65+0.65° 3.77£1.13 3.84+0.55 0.006
HDL-C [mmol/L] 1.03+0.25 0.85+0.26 0.92+0.27 0.303 (NS)
LDL-C [mmol/L] 3.13+0.60® 2.40£0.89 2.45+0.33 0.003
TG [mmol/L] 1.19+0.49 1.07+0.34 0.98+0.09 0.460 (NS)
ALT [IU/L] 43.89.4 36.4+7.4 35.4+4.9 0.937 (NS)
AST [IU/L] 24.2+4.0 23.615.7 26.2+2.2 0.738 (NS)
GFR [mL/min]? 85.1+£12.2 65.9+11.4* 95.1£10.5 0.008

! The Kruskal-Wallis ANOVA test for comparison of the multiple independent samples with Bonferroni correction; Multiple comparisons of the mean ranks
revealed following: *P<.05 group B vs. A or C; ¥P<.05 group B vs. C; *P.<.05 group A vs. C; “P<.05 group A vs. B; ®P<.05 group A vs. B or C; > GFR calculated

according to the Cockcroft-Gault formula.

Abbreviations: ALT=alanine aminotransferase; AST=aspartate aminotraferase; BMI=body mass index; CK-MB=creatine kinase MB isoenzyme; GFR=glomerular
fitration rate; HDL-C=high-density lipoprotein cholesterol; LDL-C=low-density lipoprotein cholesterol; PLT=platelets count; RBC=red blood cells count;

TC=total cholesterol; TG=triglycerides; WBC= white blood cells count.

20% of them have metastases to the pericardium via either
direct cancer extension or lymphatic and hematogeous routs
[11]. In our study, although the majority of patents had dis-
seminated disease and were found in stage IV according to
TNM classification they were in relatively good clinical shape
in the terms of metabolic status and internal organ perform-
ance. We are aware that our group of patients represents very
small percentage of individuals with cancer-induced pericar-
dial effusion. The most advanced stages of neoplasms were
observed if atypical cells were found in pericardial fluid or
final diagnosis could be established soon after surgery during
in-hospital stay. It applied particularly to lung cancer cases.
More than 60% among early identified lung cancer subjects
were in stage IV disease while nobody in subgroup with late
diagnosis.

In our group the vast majority had lung cancer, mediastinal
tumors or leukemia/lymphoma. These findings are consistent
with the results of the previous reports [6, 12, 13]. Lung and
breast cancer cases together with hematological malignan-
cies were reported to cause approximately 70-75% neoplastic
accumulation of pericardial fluid [12]. The only difference
is a relatively low prevalence of breast cancer patients in our
group. Breast cancer-induced cardiac tamponade was pretty

common among patients with known causative condition on
admission to the cardiac surgical department. Moreover, all
of them were during chemio- and radiotherapy. Thus, it is
possible that local tumor extension in breast cancer women
was less involved in pericardial effusion than the following
mechanisms such as radiotherapy and chemiotherapy toxicity
or opportunistic acute infections promoted by immunosup-
pressive therapy [14]. The aforementioned etiologic factors are
not applicable to our group since only patients with cardiac
tamponade of unknown etiology were included. Although
pericardial neoplastic involvement is considered as an ad-
vanced stage of cancer, in some of them primary tumors are
relatively asymptomatic for a pretty long time. Sometimes,
the final diagnosis is established during repeat hospitalization
for fluid recurrence [15]. More interestingly, in some cases
accumulation of pericardial fluid associated with malignancy
may be slow [16]. This fact may explain a relatively large
volume of eftusion that is usually seen in neoplastic cardiac
tamponade. In our group, this volume was significantly higher
than in group C.

Although pericarditis, especially viral one, has been de-
scribed to be the most common cause of pericardial effusion,
only a small percentage of them leads to cardiac tamponade
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[17, 18]. Inflammation usually takes at least few weeks and in
a majority of cases is associated with pain, fever, fatigue and
pericardial friction rub that proceeded larger volume accumu-
lation. Thus these patients are often treated successfully with
anti-inflammatory drugs and/or antibiotics if applicable while
only the minority of them had to undergo invasive procedures
to evacuate pericardial effusion [13]. Even in the latter clinical
scenario, only few of them must be treated emergently. In our
group, they account for 23% of all patients that is consistent
with the previous reports.

Laboratory studies of blood samples and particularly
marco- and microscopic analysis of fluid drained from the
pericardium completed by imaging studies such as CT or
magnetic resonance (MRI) are of paramount importance and
they may indicate the possible causative condition [13, 19].
In our study we found significant difference in the results of
laboratory examinations between cancer (group B) and peri-
carditis patients (group A). For example, in group A patients,
typical inflammatory pattern with high leukocyte and platelet
counts as well as elevated fibrinogen concentration, one of
many acute phase proteins, were noted. Contrary to them,
neoplastic patients manifested typical findings for chronic
diseases such as anemia or low total cholesterol and LDL-C
concentrations. It is not difficult to presume macroscopic
appearance of inflammatory pericardial effusion either viral
(pale yellow) or bacterial. The different is fluid of cancer etiol-
ogy. Turbid and dark red-colored should direct our search for
malignant processes.

A particular group are patients whose etiology of tampon-
ade remained undisclosed to the end of the follow-up period.
It is possible that viral infection was predominant causative
factor since the accumulated fluid was similar to that one
drained from the pericardium of viral infection-induced
cardiac tamponade (group A) but we were not able to find
it. Because they were alive and remained asymptomatic at
the end of follow-up lasting a few years, the underlying
pathology was not likely any malignancy that unfortunately
is usually associated with very poor prognosis and drasti-
cally reduced long-term survival rate, commonly to a few
months [20].

Concluding, pericardial effusion leading to cardiac tam-
ponade in previously healthy patients may be occasionally the
predominant symptom of malignant neoplasm, especially of
the lungs. Laboratory studies and particularly macroscopic
intraoperative appearance of pericardial fluid may be helpful in
identification of causative condition of cardiac tamponade.
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