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Summary

Introduction: Metastatic tumors are the most frequent cause of peri-
cardial manifestations, with metastatic tumors being most frequent.
Pericardial effusion in malignancy is a marker of poor short-term
prognosis. This study evaluated the differences in the clinical presen-
tation, complications, and short-term survival of patients with cardiac
tamponade of malignant versus nonmalignant etiology.

Methods: We included all patients referred to the University Clinical
Center of Serbia for pericardiocentesis from February 2021 to June
2022. Clinical data, physical examination, laboratory analysis, and im-
aging were collected. Pericardiocentesis was guided by echocardiog-
raphy or fluoroscopy, depending on availability and clinician assess-
ment. Procedural complications and survival data at 3 months were
recorded.

Resuits: The study included 71 patients with cardiac tampon-
ade (52.1% female, mean age 59.7+15.7 years). The major symptom
on presentation was dyspnea (63.4%), followed by chest pain (15.4%).
The most common comorbidity was malignancy (56.3%), predomi-
nantly lung carcinoma (29.5%), followed by breast carcinoma (11.3%)
and lymphoproliferative disease (8.5%). Hemorrhagic effusions were
the most frequent (62%), especially in malignancy (70%), with a high-
er average total drainage volume in malignant effusions (1713.5 ml vs.
1503.5 ml). Pericardiocentesis was successful in 97.1% of cases, with
minor complications in 14% of patients. The rate of complications did
not differ between the two groups, and at the 3-month follow-up,
out of all patients with a fatal outcome, 72.7% had malignant disease.

Conclusion: Malignant disease is the predominant cause of cardiac
tamponade and poor short-term mortality, and pericardiocentesis
complications are rare and minor if the procedure is performed in a
high-volume tertiary center.
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INTRODUCTION

Cardiac tamponade is caused by the accumulation of
fluid in the pericardium, which further leads to compres-
sive effects on the heart muscle and hemodynamic dis-
turbances. This condition can be fatal if not recognized
in time and adequate therapy is not implemented. The
fluid that accumulates can be a transudate or exudate,
pus, blood, blood clots, or gases (1). The stiffness of the
pericardium and the rate of fluid accumulation deter-
mine how quickly the clinical picture will develop (2).
An abrupt accumulation of even 200 mL can cause tam-
ponade. In comparison, the pericardium can tolerate up
to 2000 ml of fluid without hemodynamic disturbances,
depending on the thickness of the myocardium, parietal
pericardium, and intracardiac pressures (2,3).

Most pericardial effusions (PE) have a benign clini-
cal course with spontaneous resolution (4). About two-
thirds of effusions are idiopathic or caused by viral infec-
tion (5,6). Registries and unselected cohorts indicate that
about 5% of PEs are associated with malignant disease
(6,7). However, if we analyze patient registries with PE,
malignant diseases are much more common in this group,
occurring in 12% to 23% of cases (8,9). Furthermore, pa-
tients with malignant diseases have the incidence of peri-
cardial manifestations of about 10% (10), with 76% hav-
ing direct pericardial dissemination and 34% developing
pericardial effusions without malignant cells (11).

Primary pericardial tumors (mesothelioma, sarco-
ma, and teratoma) are about 40 times less common than
secondary (metastatic) tumors (1) The most common
secondary pericardial tumors are advanced lung cancer
(~30%) and breast cancer (~25%), which is explained by
the anatomical proximity of these organs. Melanoma can
disseminate to the pericardium in 40%-70% of cases and
leukemiasandlymphomasinabout 15% of patients (12,13).
Pericardial effusion can be induced by both chemothera-
py and radiotherapy (14). Recently, immune checkpoint
inhibitors have been increasingly mentioned as causes of
acute pericarditis, pericardial effusions, or tamponade
(15-17). We previously published data comparing the safe-
ty and efficacy of echo- and fluoroscopy-guided pericar-
diocentesis in cardiac tamponade (18), which showed no
difference in short-term mortality, as determined by the
progression of the primary, usually malignant, disease.

Since there is a paucity of studies comparing patients
with cardiac tamponade of malignant or nonmalignant
etiology, this study aimed to determine differences in
clinical characteristics, presentation, and short-term sur-
vival of these two distinct populations.

MATERIAL AND METHODS

The study prospectively included all consecutive patients
who were hospitalized or referred to the University Clinical

Center of Serbia for pericardiocentesis from February 2021
to June 2022. Upon admission, socio-epidemiological
data, present and previous medical history, and data on
comorbidities were gathered, together with a physical ex-
amination and vital parameters, an electrocardiographic
and teleradiographic examination, and routine laboratory
analyses. A focused echocardiographic examination was
performed upon admission, evaluating maximal size and
distribution of PE. All patients requiring pericardiocente-
sis were included in the final analysis. Echocardiographic
criteria for tamponade were defined as the presence of de-
flection of the heart cavities, clinical criteria were the sever-
ity of the clinical presentation, and hemodynamic criteria
were the low arterial blood pressure (below 90 mmHg).
According to current recommendations, the physician’s
clinical assessment, and the availability of a catheteriza-
tion room, pericardiocentesis was further performed under
ultrasound or fluoroscopy control, and the access site was
noted. A control echocardiogram was performed if there
was suspicion of poor catheter position or if the general
condition worsened. The pericardial aspirate was sent for
additional biochemical analyses, bacteriological examina-
tion, and cytological examination with immunocytochem-
istry. Additional diagnostic tests, including CT, abdominal
ultrasound, tumor markers, thyroid hormone levels, and
immunological analyses, were performed. The length of
drainage and the total volume of drainage were evaluated.
In-hospital and three-month survival were investigated as
well. Patients with a history of malignant disease, those
with newly diagnosed malignant disease, or those with
malignant cells identified in the pericardial fluid were
considered to have a malignant pericardial effusion. Com-
plete ehocardiography examination was performed before
discharge. Patients were clinically observed to determine
early and late complications of the procedure. The study
endpoints were the occurrence of any pericardiocentesis
complication, including early and late (3-month) post-pro-
cedural mortality. This study has been conducted in full ac-
cordance with national and international ethical guidelines
and standards relevant to this type of study.

Statistical analysis

Continuous variables were presented as mean + standard
deviation or median (interquartile range). The t-test or
Mann-Whitney U-test was used to compare the statisti-
cal significance of continuous variables, means, and me-
dians, respectively. Categorical variables are presented as
percentages, and the chi-square or Fisher’s exact test was
used to test statistical significance for categories above
or below 5, respectively. A P-value < 0.05 was set as the
threshold for statistical significance. Multivariant analy-
sis was not performed due to low event rates. All statisti-
cal analyses were performed in IBM SPSS Statistics for
Windows, Version 20.0. Armonk, NY: IBM Corp.) soft-
ware package and R 3.4.2 (R Core Team (2017).
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Table 1. Clinical presentation of patients with tamponade

Malignant pericardial effusion (n=40)

Nonmalignant pericardial effusion (n=31) P-value

Dyspnoea, n (%) 27 (67.5) 18 (58.1) 0.413
Orthopnoea, n (%) 3(7.5) 5 (16.1) 0.254
Chest pain, n (%) 6 (15) 5(16.1) 0.896
Caugh, n (%) 3(7.5) 0(0) 0.251
Palpitations, n (%) 0(0) 1(3.2) 0.436
Vertigo, n (%) 0(0) 1(3.2) 0.436
Asymptomatic,n (%) 1(2.5) 1(3.2) 1.000

RESULTS

This prospective study included 71 consecutive patients
with cardiac tamponade (52.1% female), with a mean age
of 59.7£15.7 years. The majority presented with dyspnea
(63.4%), followed by chest pain (15.4%) and orthopnea
(11.3%), while less common were cough (4.2%), arrhyth-
mias, and dizziness (1.4% each). Two patients were as-
ymptomatic (2.8%) (Table 1). Rapid worsening of symp-
toms was observed in 21 cases (29.6%) (Table 1-2).

The most common comorbidity was previous malig-
nancy (33.8%), with 18 newly diagnosed patients during
hospitalization (total number of patients with malignan-
cy 56.3%). The most prevalent malignant disease was
lung carcinoma (29.5%), followed by breast carcinoma
(11.3%) and lymphoproliferative disease (8.5%). Carci-
noma of the uterus, stomach, thyroid gland, thymus, uri-
nary bladder, pericardium, and right atrial angiosarcoma
were registered in one case each (Figure 1).

Arterial hypertension (46.5%) and smoking (32.4%)
were the most dominant cardiovascular risk factors. The

%

60

50

40

29.5%

30

20

11.3%
10

Lung carcinoma Breast carcinoma

two groups differ in the prevalence of diabetes, hyper-
tension, and previous pericardial effusion, which were all
more frequent in the non-malignant group. In contrast,
higher average values of natriuretic peptides were present
in the malignant pericardial effusions (Table 2).

Microvoltage was most commonly detected on elec-
trocardiography, present in 39.4% of patients, of whom
53.5% had malignant disease. Tachycardia (HR > 110/
min) was presentin 15.5% of cases and electrical alternans
in 16.9% (83% of malignant effusions). Typical saddle
ST-segment elevation was present in only 4 cases (5.6%),
and PR depression was not observed in any patient.

For the assessment of indications for pericardiocen-
tesis, echo criteria were decisive in 34 patients (47.9%),
equally present in malignant and nonmalignant effu-
sions. On the other hand, clinical criteria were present
in 23 (32.4%) and hemodynamic criteria in 6 (8.4%)
patients, both predominantly with malignant effusions,
while 8 (11.3%) patients had neither.

The maximum effusion size measured by echocar-
diography was 6 cm; 81.7% of patients (58.6 malignant
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Figure 1. Distribution of malignant diseases in patients with tamponade
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Table 2. Clinical characteristics of patients with tamponade

Malignant pericardial effusion (n=40) Nonmalignant pericardial ~ P-value
effusion (n=31)

Demographic characteristics
Gener (female), n (%) 22 (5S) 15 (48.4) 0.306
Age, mean (SD) 54.8 (15.8) 65.8 (12.5) 0.516
Clinical characteristics
Systolic blood pressure, mmHg, mean (SD) 115.3 (13.9) 125.3 (24.3) 0.376
Heart rate, /min, mean (SD) 100.7 (15.3) 89.3 (14.8) 0.524
Progressive worsening symptoms n (%) 15 (37.5) 6(19.4) 0.096
Tamponade, n (%) 36 (90.0) 27 (87.1) 0.701
Comorbidities
Hypertension, n (%) 14 (35.0) 19 (61.3) 0.027
Diabetes, n (%) 3(7.5) 8 (25.8) 0.034
Dyslipidemia, n (%) 3(7.5) 6(19.4) 0.136
Obesity, n (%) 2(5.0) 4(12.9) 0.120
Smoking, n (%) 15 (37.5) 8(9.7) 0.296
Coronary artery disease, n (%) 1(2.5) 3(9.7) 0.311
Atrial fibrillation, n (%) 5(12.5) 7 (22.6) 0.342
CVI/TIA, n (%) 3(7.5) 2 (6.5) 0.864
Chronic kidney disease, n (%) 1(2.5) 3(9.7) 0.311
Previous pericardial effusion, n (%) 2 (5.0) 7 (22.6) 0.035
Laboratory parameters
Leucocytes, 1079/L, median (IQR) 8.7 (6.1-10.7) 7.6 (5.1-11.6) 0.872
Hemoglobin, g/1, mean (SD) 116.0 (19.3) 122.0 (22.0) 0.205
CRP, mg/L, median (IQR) 40.7 (11.3-81.7) 19.2 (4.1-73.0) 0.180
Hs troponin-T, ng/L, median (IQR) 14.5 (7.0-21.0) 14.0 (9.0-44) 0.540
d-dimer, mg/L FEU, median (IQR) 3.2 (1.7-8.0) 3.8 (0.7-9.7) 0.46S
BNP, pg/mL, median (IQR) 157 (57-268) 125 (36-142) 0.023
eGFR<60, mL/min/1,73 m2, mean (SD)  56.5 (9.4) 52.4(15.4) 0.237

BNP- brain natriuretic peptide; CVI-cerebrovascular insult; CRP-C-reactive protein; eGFR-estimated glomerular filtration rate; TIA-tran-

sient ischemic attack

effusions) had an effusion > 2 cm, while the rest had a
maximum effusion of 1-2 cm. Circumferential effusion
was present in the majority of patients (92.9%), of whom
56.5% had malignancies, while in other cases it was de-
scribed as asymmetric/loculated. Of the echocardio-
graphic signs of hemodynamic significance of pericardial
effusion, the most frequently described were right atri-
um deflection (67.6%) and right ventricular deflection
(64.8%), followed by heart palpitations in 30.9% and
dilated inferior vena cava in 16.9%, and septal bounce
(5.6%) was the least common.

The predominant approach site was subcostal (60.6%
of all patients), with no differences between patients with
and without malignant disease; this approach was more
frequent in fluoroscopically guided procedures (93.8% of
cases), p=0.003. On the other hand, in echocardiograph-
ically guided punctures, the apical intercostal and subx-
iphoid approaches were almost identically represented
(~49% vs. ~51%).

Hemorrhagic effusion was most frequent (62%), nu-
merically more often in patients with malignancy (70%),

while serous was more prevalent in nonmalignant effu-
sions (p = NS). The average total drainage was higher in
malignant effusions (1713.5 mlvs 1503.5 ml), and the av-
erage length of drainage was one day longer in malignant
effusions; the difference was not significant (Table 3).
Pericardiocentesis was successful in 97.1% of cases,
with failure in patients with asymmetric effusions, local-
ized predominantly posteriorly, which are inaccessible to
the usual approach. More than one attempt was needed in
only 6 cases, and minor complications were recorded in
10 cases (14.1% of patients). The most common compli-
cation was pleural puncture (5.6%) in the apical intercos-
tal approach and pneumothorax (4.2%) regardless of the
approach. In one case at the apical intercostal approach,
rupture and unwinding of the guidewire thread were
noted, which was removed without the need for surgical
intervention. Also, with the apical intercostal approach,
kinking of the guidewire and emptying of the effusion
into the pleural space due to simultaneous puncture of
the pleura and pericardium were noted in one case. There
were no complications requiring surgical intervention in
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Table 3. Procedural and pericardial effusion characteristics

Malignant pericardial effusion (n=40) Nonmalignant pericardial P-value
effusion (n=31)
Access point, n (%)
. Apical 15 (37.5) 13 (41.9) 0.704
« Subcostal 25 (62.5) 18 (58.1) 0.705
Complications, n (%) 6 (1.5) 4(1.3) 0.371
Pleural puncture/pneumothorax
Pneumopericardium 3(7.5) 3(9.7) 1.000
Guidewire crack 2(5) 1(3.2) 0.414
1(2.5) 0(0) 0.157
Microscopic characteristics of pericardial
fluid, n (%)
« Haemorrhagic 28 (70.0) 16 (51.6) 0.113
« Opalescent 1(2.9) 1(3.2) 1.000
« Sero-haemorrhagic 4(7.3) 2 (12.5) 0.593
« Serous 8 (20.0) 10 (32.2) 0.238
Total drainage volume, mL, median (IQR) 1713.5+927.3 1503.5+935.7 0.384
The length of drainage, days, median (IQR) 5(3-6) 4(3-6) 0.441

any case. In three cases, fibrinolytics were administered
intrapericardially due to pronounced soft tissue deposits
and signs of constriction, and the procedure proceeded
without complications. The rate of procedural complica-
tions did not differ between the two groups (Table 3).

At the 3-month follow-up, eleven patients died, eight
of whom (72.7%) died from the progression linked to pri-
mary malignant disease.

DISCUSSION

In this study, patients with tamponade on admission
presented predominantly with orthopnea or dyspnea
in 74.7% of cases, which is consistent with large series
in which dyspnea was the predominant symptom in 51-
89% of cases (9,19). Conversely, the absence of symptoms
can exist in up to 13% of cases with cardiac tampon-
ade (19), which is more frequent than our study showed,
where non-specific complaints or asymptomatic patients
were present in 2.8% of cases. This is relevant since fatal
outcomes can occur in up to 80% of asymptomatic large
pericardial effusions (20). Although inflammation is the
main pathophysiological mechanism and a predictor of
nonmalignant effusions (9,21), the two groups did not dif-
fer in inflammatory parameters. Differences in the study
sample may explain this discrepancy, since our study in-
cluded more patients with malignant diseases. However,
patients with malignant pericardial effusions had higher
average natriuretic peptide (NP) levels, in contrast to oth-
er trials in which lower serum NPs were associated with
malignant etiology (22). This may have occurred due to
the more rapid development of tamponade in patients
with malignant disease in our patient cohort. At the same
time, NPs can be suppressed in the presence of slowly de-
veloping and severe pericardial effusions (23).

The study showed that patients with malignant etiolo-
gy were numerically younger than those without malignant

etiology, which is consistent with other publications that de-
scribe a correlation between malignant etiology, particular-
ly lymphoma and leukemia, and a younger population (24).
Lymphoproliferative diseases were the third most common
malignant disease in our study, after lung and breast carci-
noma, which are described as the most prevalent secondary
pericardial tumors in 30% and 25% of cases, respectively
(1,12,13). Metastatic cancers were more often the cause of
cardiac tamponade than primary tumors of the heart and
pericardium, which is also in accordance with previous
studies (24,25). Among other comorbidities, hypertension
and diabetes were more prevalent in nonmalignant peri-
cardial effusions. These more common cardiovascular risk
factors implicate other pathophysiological mechanisms of
pericardial effusions than in malignant disease (26).

Hemorrhagic effusion was the most common mac-
roscopic feature, consistent with previous publications,
in which this type of effusion occurs most often re-
gardless of etiology (27). However, it is more common
in malignancies (21). In terms of volume of pericardial
effusion extracted, malignant pericardial effusions had
larger volumes of fluid drainage, which is in accordance
with other trials, showing effusions of larger quantity in
patients with malignancy and tuberculosis (9, 21, 28).
The average drainage duration was about 4 days, which is
consistent with recommendations not to exceed a 7-day
interval to avoid infectious complications (1).

This study showed a low complication rate, similar
to other trials, in which complications were reported
in 4-20% of cases (29-33). Patients with malignant dis-
ease were predominant among those who died during
the 3-month follow-up, which is similar to data from oth-
er publications, where malignant effusions have a worse
clinical course with more recurrences (29,34). In our pa-
tient cohort, lung carcinoma was the predominant malig-
nant disease. Previous studies have shown that pericardi-
al effusion in patients with lung cancer is associated with
a significant shortening of survival in comparison with
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other malignant effusions, such as those in breast cancer
or hematological malignancies (21,35).

Limitations

The main limitations of this study were the relatively
small number of patients and the short follow-up period.
In addition, there could have been bias in the definition
of malignant pericardial effusion due to the multifacto-
rial etiology of effusion. Furthermore, the study was con-
ducted in a tertiary institution and a center with a large
volume of pericardiocentesis, where patients from other
departments are also referred, especially those with ma-
lignant diseases and those with periprocedural complica-
tions. For this reason, the conclusion cannot be general-
ized. Due to the heterogeneous management of medical
records, some parameters could not be analyzed. Also,
certain procedures may not have been included in the
final analysis because they are performed in another de-
partment within the University Clinical Center.

CONCLUSIONS

The increase in the number of patients with malignant
diseases willlead to a higher need for pericardiocentesisin

the future. Patients with malignant etiology represent the
predominant group of those presenting with cardiac tam-
ponade and seem to have poor short-term survival. How-
ever, patients with malignant disease do not have more
complications of the pericardiocentesis, which are rare
and minor if the procedure is performed in a high-volume
tertiary center. Nuanced differences in characteristics,
presentation, and survival could be obtained in a larger
population and a longer follow-up period.
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RAZLIKE U KLINICKOJ PREZENTACLJI | ISHODIMA BOLESNIKA SA
TAMPONADOM SRCA MALIGNE | NEMALIGNE ETIOLOGIJE

Ivan Milinkovic¢'?, Dejan S. Simeunovi¢*?, Ivana Velji¢t, Nina Gataric¢t, Valerija Perict, Marija Babic*, Vanja Obradovic?,
Stefan Zaharijev!, Ana Gagic¢ Zaharijev?, Filip Simeunovi¢?, Marija Polovina®?, Arsen D. Risti¢*?

Sazetak

Uvod: Metastatski tumori su najceséi uzrok perikardi-
jalnih manifestacija, a perikardijalni izliv kod malignih
bolesti je marker lose kratkorocne prognoze. Ova studija
je istrazivala razlike u klinickoj prezentaciji, komplikaci-
jama i kratkoro¢nom prezivljavanju bolesnika sa tampo-
nadom srca maligne u odnosu na nemalignu etiologiju.

Metode: Ukljuceni su svi bolesnici upuceni u Univerzi-
tetski klinicki centar Srbije radi perikardiocenteze, od fe-
bruara 2021. do juna 2022. godine. Od bolesnika su uzeti
anamensticki podaci, uraden fizikalni pregled, labora-
torijske analize i dodatne pretrage. Perikardiocenteza
je uradena pod ehokardiografskom ili fluoroskopskom
kontrolom, u skladu sa dostupnoscu i prema proceni le-
kara. Pracene su proceduralne komplikacije i prezivljava-
nje nakon tri meseca.

Rezultati: Studija je obuhvatila 71 bolesnika sa tam-
ponadaom srca (52,1% Zena, prosec¢na starost 59,7+15,7

godina). Glavni simptom prilikom prvog pregelda je
bila dispneja (63,4%), zatim bol u grudima (15,4%). Naj-
¢esc¢i komorbiditet bio je malignitet (56,3%), pretezno
karcinom pluca (29,5%), zatim karcinom dojke (11,3%) i
limfoproliferativna bolest (8,5%). Hemoragic¢ni izlivi su
bili najcesci (62%), posebno kod maligniteta (70%), sa
vecom prosecnom ukupnom drenazom kod malignih
izliva (1713,5 ml naspram 1503,5 ml). Perikardiocenteza
je bila uspesna u 97,1% slucajeva, uz manje komplikacije
kod 14% bolesnika. Stopa komplikacija se nije razlikovala
izmedu dve grupe, a nakon tri meseca, od svih bolesnika
koji su preminuli, 72,7% je imalo malignu bolest.

Zakljucak: Maligna bolest je dominantan uzrok tampo-
nade srca i kratkoro¢nog mortaliteta kod ovih bolesnika,
a komplikacije perikardiocenteze su retke i minorne ako
se se ona obvalja u tercijarnoj ustanovi sa velikim brojem
procedura.

Klju¢ne reci: tamponarda srca, maligna etiologija, nemaligna etiologija
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