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Introduction

The pericardium is a sac that contains the heart and 
proximal large vessels and maintains the heart in the 
mediastinum, provides lubrication and acts as a me-
chanical barrier against infections and acute disten-
sion of the chambers.1

The pericardium is composed of two layers, one 
parietal and the other visceral, which contains 50 mL 
of fluid or less.2

Pericardial effusion (PE) is considered to exist when 
the volume of fluid exceeds the normal amount. The 
causes can be divided into inflammatory and non-in-
flammatory. Inflammatory causes include viral, bacte-
rial, mycotic and parasitic infections,3-5 as well as cardi-
ac injury syndromes after pericardiectomy, infarction 
or electrophysiological study,3 autoimmune of the type  
systemic lupus erythematosus,6 Sjögren’s syndrome, 

rheumatoid arthritis7 or metabolic diseases, such as 
uremic pericarditis.8,9 Non-inflammatory causes in-
clude neoplastic,10 metabolic11 and traumatic12 etiolo-
gies, as well as lymphatic drainage reduction.12

The purpose of this study was to know the preva-
lence of PE associated with systemic diseases.

Method

A review of all the echocardiographic studies car-
ried out in the Servicio de Cardiologia del Hospital de 
Especialidades del Centro Medico Nacional Siglo XXI 
del Instituto Mexicano del Seguro Social, Mexico City. 

Studies conducted in patients who had been echo-
cardiographically diagnosed with PE with quantifica-
tion and with the referral diagnosis being specified 
were included. The exclusion criteria were: patients in 
whom PE was not quantified or who did not have the 
referral diagnosis.
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Echocardiogram

Echocardiographic examinations were performed with 
a commercially-available echocardiography equipment 
(iE33®, Philips Medical System, Andover, MA, USA).

2D and M-mode images were obtained from para-
sternal and apical approaches with the patient in left 
side decubitus position. For the measurements, the 
American Society of Echocardiography recommenda-
tions were followed.13

The diagnostic criterion for PE according to Weitzman 
criteria is based on the finding of an echo-free space 
between the visceral pericardium and the parietal peri-
cardium. By means of 2D echocardiography, a semi-quan-
titative evaluation was performed, the echo-free space 

between the two pericardium layers was measured at 
end diastole: the effusion was considered mild if it was 
less than 10 mm; the effusion was considered moderate 
if it was 10 to 20 mm and severe effusion was diagnosed 
when it was greater than 20 mm.14,15

Echocardiographic criteria to determine PE with he-
modynamic repercussion were the following: right atri-
um systolic collapse, right ventricle diastolic collapse, 
transmitral flow variability > 25 % and transaortic flow 
variability > 10 %.

Descriptive statistics were used for demographic 
variables, with means and standard deviation being 
calculated for quantitative variables, as well as per-
centages for dichotomous variables; prevalence was 
calculated considering the total number of studies 
among the studies with PE. Version 22.0 of the SPSS 
Statistics program was used.

Results

A total of 10,653 studies of patients who attendant 
the Cardiology Department of the Specialty Hospital, 
Nacional Medical Center Siglo XXI, to the Mexican 
Social Security Institute, from 2006 to 2016  we 
reviewed.

Three hundred and eighty patients met the inclusion 
criteria for echocardiographic PE diagnosis. The prev-
alence of PE in our population was 3.5 %. There were 
209 women (55 %) and 171 men (45 %). As for age, 
a statistically significant difference was observed be-
tween men and women: 46.0 ± 19.15 versus 
41.9 ± 18.5 years (p = 0.035).

The causes of PE were: uremic 228 (60 %), lym-
phatic drainage reduction (heart failure, liver cirrhosis, 
etc.) 73 (19.2 %), collagenopathy 30 (7.9 %), neoplas-
tic 25 (6.6 %), infectious 16 (4.2 %), idiopathic four 
(1.1 %), hypothyroidism two (0.5 %), iatrogenic one 
(0.3 %) and post-infarction one (0.3 %) (Table 1).

The amount of PE was different depending on its 
etiology, with higher volumes being observed in pa-
tients in whom the etiology was neoplastic 
(593.68 ± 816.70 mL) in comparison with those with 
different etiologies (Table 2).

According to the degree of severity based on Weitz-
man criteria, 87 PEs (22.9%) were mild, 147 (38.7%) 
were moderate and 146 (38.4%) were severe 
(Figures 1 and 2).

Only 17 patients (4.4 %) with severe PE had data 
consistent with plugging, with an average volume 
951.9 ± 356.0 ml, which required the performance of 
pericardiocentesis.

Table 1. Pericardial effusion etiology in 380 patients of the 
Specialty Hospital, National Medical Center Siglo XXI

Origin n %

Uremic 227 59.7

Lymphatic drainage reduction 
(heart failure, liver cirrhosis)

73 15.8

Collagenopathy 30 7.9

Neoplastic 26 6.8

Infectious 19 5.0

Idiopathic 14 3.7

Hypothyroidism 2 0.5

Post‑infarction 1 0.3

Iatrogenic 1 0.3

Total 380 100

Table 2. Patient age and pericardial effusion amount according 
to etiology

Pericardial effusion origin Age (years) Amount (mL)

Uremic 42.31 ± 18.53 454.00 ± 349.00

Lymphatic drainage reduction 
(heart failure, liver cirrhosis)

53.06 ± 20.19 340.68 ± 197.30

Collagenopathy 56.96 ± 27.57 371.10 ± 221.28

Neoplastic 59.28 ± 20.39 642.54 ± 839.18

Infectious 50.81 ± 27.14 259.42 ± 150.35

Idiopathic 54.72 ± 23.28 252.79 ± 124.88

Hypothyroidism 77.00 ± 4.24 216.00 ± 118.79

Post‑infarction *36 400.00

Iatrogenic *23 110

*Only one patient.
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Discussion

In our study, we found a prevalence of PE of 3.5 %, 
with the most common etiology being uremic, followed 
in order of frequency by lymphatic drainage reduction 
(associated with heart failure, liver cirrhosis) and 
collagenopathy.

Given that the hospital where the study was carried 
out only treats patients with systemic diseases, a con-
siderable percentage of effusion was found to be as-
sociated with heart failure and liver cirrhosis.

The literature reports that PE etiology depends on 
the geographical area and on the published series.

Serhan et al.16 reported a series of 80 patients with 
PE, where in 36 % of cases it was idiopathic, in 
31.4 % it was due to neoplastic cause, in 16.3 % due 
to ischemic heart disease, in 4.6% due to renal failure 
and, finally, in 1.2 % it was due to hypothyroidism. In 
comparison with our population, the most common 
etiology was chronic kidney disease in 60 %, possibly 
because the incidence in Mexico of patients with 
chronic kidney is 377 cases per million population and 

prevalence is 1,142; there are around 52,000 patients 
on renal function replacement therapies, out of which 
80 % are treated at the Mexican Institute of Social 
Security.17

In other published series, the most commonly re-
ported etiology prevalence was malignant or infec-
tious, between 15 and 50%.18 When contrasted with 
our series, the etiology of malignant origin is found 
in four places and infectious etiology followed in fre-
quency. It should be emphasized that, in our hospital, 
the care of malignant diseases is not common, ex-
cept for onco-hematological conditions. In the pa-
tients with PE of oncological etiology, only three were 
not due to onco-hematologic pathology (one right 
atrium rhabdomyosarcoma, one case of ovarian can-
cer metastasis and one of breast cancer metastasis), 
the rest of the patients had effusion associated with 
different types of leukemia. We identified 16 patients 
(4.6 %) with infectious causes, which is a much 
smaller number than that reported in the literature, 
and the infectious agents were predominantly 
bacteria.

The incidence of pericarditis with PE in patients 
with systemic lupus erythematosus ranged from 9 to 
54 % and its prevalence was 12 to 48 %.6,19 We found 
that the cause of PE was any collagenopathy in 
30 patients (7.9 %) and the most common was sys-
temic lupus erythematosus Prevalence was low com-
pared to that reported in the literature; however, it 
should be considered that the total number of patients 
with PE was taken into account and not only patients 
with rheumatologic diseases.

Pleural and pericardial effusions are common in 
patients with heart failure. The prevalence was 87 % 
and from 12 to 20 %, respectively.12 In Mexico, we 
found them as the second cause of PE in 73 patients 
(19.2 %), which is similar to reports in the literature. 
In patients with heart failure, the causes of PE includ-
ed the reabsorption ability of the lymphatic system 
and lymphatic drainage obstruction.12-20

Thyroid hormone dysfunction was associated with 
cardiovascular manifestations,11 including subclinical 
hypothyroidism-related PE; in our study, only two pa-
tients with this pathology were identified.21

In our series, only one case of PE due to iatrogenesis 
was recorded: one patient scheduled for surgery in 
whom a subclavian catheter was placed and had per-
foration of the right atrium, which caused PE and 
tamponade, thus requiring pericardiocentesis and cath-
eter removal; the perforation closed spontaneously and 

Figure 1. Mild pericardial effusion with less than 10 mm separation 
between both pericardial layers (arrow).

Figure 2. Severe pericardial effusion associated with neoplasm. 
A 39-mm separation between both pericardium layers the (dotted line) 
and the pleural effusion are observed (arrow).
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no surgical treatment was necessary. In the literature 
there are only reports of isolated cases.22

The presence of PE and pericardial hemorrhage 
after a myocardial infarction is rare, less than 1 % in 
patients with ST-segment elevation myocardial infarc-
tion thrombolized after 24 hours.23 We reported a pa-
tient hospitalized for cholecystectomy surgical treat-
ment who had an acute myocardial infarction 
complicated with PE and who evolved successfully.

The most important complication was cardiac tam-
ponade, in 17 patients (4.4 %), who required pericar-
diocentesis, with the percentage being lower than that 
reported by Eisenberg (9 %).24

One of the strengths of our study was that it allowed 
determining the prevalence of PE over a 10-year pe-
riod in a hospital where patients with systemic diseas-
es that are manifested as or complicated with PE are 
referred to. On the other hand, our study has also 
limitations for being a cross-sectional study, since the 
evolution this entity could not be assessed.

Conclusion

The prevalence of PE was 3.5 % at the hospital 
where the study was carried out, where only non-car-
diac systemic diseases are cared for.

References

 1. Mann DL, Zipes DP, Libby P, Bonow RO. Braunwald’s heartdisease: a 
textbook of cardiovascular medicine. EE. UU.: Saunders; 2000.

 2. Vakamudi S, Ho N, Cremer PC. Pericardial effusions: causes, diagnosis, 
and management. Prog Cardiovasc Dis. 2017;59:380-388.

 3. Imazio M, Gaita F, LeWinter M. Evaluation and treatment of pericarditis: 
a systematic review erratum. JAMA. 2015;314:1498-1506.

 4. Mayosi BM, Wiysonge CS, Ntsekhe M, Gumedze F, Volmink JA, 
 Maartens G, et al. Mortality in patients treated for tuberculous pericardi-
tis in sub-Saharan Africa. S Afr Med J. 2008;98:36-40.

 5. Gornik HI, Gerhard-Herman M, Beckman JA. Abnormal cytology predicts 
poor prognosis in cancer patients with pericardial effusion. J Clin Oncol. 
2005;23:5211-5216.

 6. Imazio M, Hoit BD. Post-cardiac injury syndromes. An emerging cause 
of pericardial diseases. Int J Cardiol. 2013; 168(2): 648-52.

 7. Rosenbaum E, Krebs E, Cohen M, Tiliakos A, Derk CT. The spectrum 
of clinical manifestations, outcome and treatment of pericardial tampo-
nade in patients with systemic lupus erythematosus: a retrospective 
study and literature review. Lupus. 2009;18:608-612.

 8. Corrao S, Messina S, Pistone G, Calvo L, Scaglione R, Licata G. Heart 
involvement in rheumatoid arthritis: systematic review and meta-analysis. 
Int J Cardiol. 2013;167:2031-2038.

 9. Sadjadi SA, Mashahdian A. Uremic pericarditis: a report of 30 cases and 
review of the literature. Am J Case Rep. 2015;16:169-173.

 10. Burazor I, Imazio M, Markel G, Adler Y. Malignant pericardial effusion. 
Cardiology. 2013;124:224-232.

 11. Dattilo G, Crosca S, Tavella S, Marte F, Patanè S. Pericardial effusion 
associated with subclinical hypothyroidism. Int J Cardiol. 2009; 
153:e47-e50.

 12. Tatekoshi Y, Yuda S, Ogasawara M, Muranaka A, Kokubu N, Hase M, 
et al. Successful diagnosis of pericardial rupture caused by blunt chest 
trauma using contrast ultrasonography. 2016;43:95-98.

 13. Lang RM, Badano LP, Mor-Avi V, Afilalo J, Armstrong A, Ernande L, 
et al. Recommendations for cardiac chamber quantification by echocar-
diography in adults: an update from the American Society of Echocar-
diography and the European Association of Cardiovascular Imaging. 
J Am Soc Echocardiogr. 2015;28:1-39.

 14. Klein AL, Abbara S, Agles DA, Appleton CP, Asher CR, Hoit B, et al. 
American Society of Echocardiography clinical recommendations for mul-
timodality cardiovascular imaging of patients with pericardial disease: 
endorsed by the Society for Cardiovascular Magnetic Resonance and 
Society of Cardiovascular Computed Tomography. J Am Soc Echocar-
diogr. 2013;26:965-1012.

 15. Adler Y, Charron P, Imazio M, Badano L, Barón-Esquivias G,  Bogaert J, 
et al. Guía ESC 2015 sobre el diagnóstico y tratamiento de las enferme-
dades del pericardio. Rev Esp Cardiol. 2015;68:1126.e1-e64.

 16. Serhan M, Abdallah R, Atar S. Characteristics of large pericardial effusion 
in a well-defined geographical region. Harefuah. 2017;156:311-314.

 17. Méndez-Durán A, Méndez-Bueno F, Tapia-Yáñez T, Muñoz-Montes A, 
Aguilar-Sánchez L. Epidemiología de la insuficiencia renal crónica en 
México. Dial Traspl. 2010; 31(1): 7-11.

 18. Imazio M, Gaido L, Battaglia A, Gaita F. Contemporary management of 
pericardial effusion: practical aspects for clinical practice. Postgrad Med. 
2017;129:178-186.

 19. Maharaj S, Chang S. Pericardial effusions in systemic lupus erythema-
tosus - Who is most likely to develop tamponade? Int J Cardiol. 
2015;180:149-50.

 20. Hwang DS, Kim SJ, Shin ES, Lee SG. The N-terminal pro-B-type natriu-
retic peptide as predictor of disease progression in patients with pericar-
dial effusion. Inter J Cardiol. 2012;157:192-196.

 21. García-Lledó A, García-Pérez-Velasco J, Bonilla V, Ponz V. Derrame 
pericárdico. Medicine. 2013;11:2559-2570.

 22. Soonjae H, Ji-Young B, Tae-Wan L, In-Suk K, Kwang-Min K. Pericardial 
tamponade caused by massive fluid resuscitation in a patient with peri-
cardial effusion and end-stage renal disease: a case report. Korean J 
Anesthesiol. 2013;65:71-76.

 23. Lei H, Tong L, Zheng-Zhong H, Ying-Wu L. Acute hemorrhagic cardiac 
tamponade as presenting findings of transmural myocardial infarction in 
an adult patient. Chin Med J (Engl). 2016;129:618-619.

 24. Eisenberg MJ, Oken K, Guerrero S, Saniei MA, Schiller NB. Prognostic 
value of echocardiography in hospitalized patients with pericardial effu-
sion. Am J Cardiol.1992;70:934-939.


