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ABSTRACT. A previously healthy 18-year-old man was admitted with asthenia, fever, shivering, oppressive chest pain, and orthopnea of 
three-day duration. He had an infected finger wound and lymphangitis on his forearm, self-medicated with topical ointments unsuccessfully. 
He was febrile (39 oC), hypotensive, with low SpO2 and oliguria, without peripheral edema, hepatojugular reflux or pericardial friction rub. He 
suddenly had jugular distention, muffled heart sounds and paradoxical pulse, indicating cardiac tamponade, further confirmed. Erythrocyte 
sedimentation rate, neutrophil-lymphocyte count ratio, C-reactive protein, and procalcitonin) were elevated. Despite of intensive care he had 
irreversible cardiac arrest. Autopsy revealed hemopericardium causing death by cardiac tamponade and pulmonary edema, in addition to 
fibrinous pericarditis, hepatic abscess, and acute tubular necrosis. Methicillin-resistant Staphylococcus aureus (MRSA) was found in tissue 
and blood samples. Eventual tuberculosis coinfection and pericardial involvement by malignancy were ruled out. The role of autopsy to better 
understand mechanisms of cardiac tamponade is commented.
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RESUMEN. Un hombre previamente sano de 18 años ingresó al hospital con astenia, fiebre, temblores, dolor torácico opresivo y ortopnea, 
con duración de tres días. Presentaba una herida infectada en un dedo de la mano y linfangitis en el antebrazo, automedicadas con ungüentos 
tópicos sin mejora. Estaba febril (39 oC), con hipotensión, baja SpO2 y oliguria, sin edema periférico, reflujo hepatoyugular o frote pericárdico. De 
súbito tuvo distensión yugular, sonidos amortiguados del corazón y pulso paradójico, indicando un taponamiento cardíaco, que fue confirmado. 
La velocidad de sedimentación de eritrocitos, la proporción de recuento de neutrófilos y linfocitos, la proteína C reactiva y la procalcitonina 
fueron elevados. A pesar de los cuidados intensivos tuvo paro cardíaco irreversible. La autopsia reveló hemopericardio causando muerte por 
taponamiento cardíaco y edema pulmonar, además de pericarditis fibrinosa, absceso hepático y necrosis tubular aguda. Staphylococcus au-
reus resistente a la meticilina (MRSA) se encontró en muestras de tejido y sangre. Eventual coinfección por tuberculosis o invasión pericárdica 
por malignidad fueron descartadas. Se comenta el papel de la autopsia para comprender mejor los mecanismos del taponamiento cardíaco.
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pericardial effusions.4,6,9,10,16-18 Purulent pericarditis is 
a severe condition with up to 40% of mortality even 
if treated.1,3,7,8,15

The pericardial sac of normal people contains 
between 15 to 50 mL of serous fluid.18 An acute 
increasing from 100 to 150 mL of fluid is sufficient to 
cause cardiac tamponade, and one to two liters of fluid 
is needed to origin this condition if the accumulation is 
gradual.18 Cardiac tamponade is clinically suggested by 
hypotension, high jugular venous pressure, muffled heart 
sounds; but paradoxical pulse and electrocardiographic 
and echocardiographic findings have higher sensitivity 
and specificity for characterization of this condition.1,7,8,13,16

Hemopericardium may be idiopathic, or due to 
pacemaker or catheter insertion, pericardiotomy, aortic 

Introduction

Cardiac tamponade is reported as a severe complication 
in nearly 15% of acute purulent pericarditis caused by 
community acquired infection by Staphylococcus 
aureus,1-15 agent that has been described in up to 36% of 
purulent effusions in this group of patients.1 Pericardial 
involvement more often occurs during bloodstream 
infections, but may origin as an extension of contiguous 
infectious foci; the main risk factors of this condition 
include immunosuppression, thoracic surgery, and 
percutaneous invasive procedure.1,2,4,9,14-16 Additionally 
to infections, malignancy, myocardial infarction, 
autoimmune diseases, uremia, hypothyroidism, 
radiation, drugs, and iatrogenesis can cause 
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dissection, malignancy, trauma, uremia, tuberculosis 
and drugs.2,16-19 Worthy of note is the overlapping of 
hemorrhagic with other type of pericardial effusion, 
as described in cardiac tamponade due to purulent 
pericarditis by Staphylococcal infection.6,17

The modality of drainage procedure is not yet 
consensual and depends upon the type of effusion, 
general patient health, physician experience, and 
institutional resources.9,18 Despite of elevated rate of 
idiopathic cardiac tamponades (20%), pericardial tissue 
biopsy is not an essential procedure in the initial phase 
of diagnostic evaluations and management.9 Autopsy 
studies in patients with diagnosis of cardiac tamponade 
due to acute pericarditis have been scarcely reported; 
so, some physiopathological mechanisms can remain 
unclear.

Case presentation

An 18-year-old male searched for medical attention 
complaining of asthenia, fever, shivering, oppressive 
thoracic pain and orthopnea that started three days 
prior to admission. His medical antecedents were 
unremarkable, without alcohol abuse or use of any illicit 
drugs. He had been fishing in a lagoon and suffered 
a contaminated injury in the right index finger that 
evolved with local inflammatory signs and lymphangitis 
over the ipsilateral forearm. Instead of proper medical 
orientation he decided control the wound utilizing 
topical treatment. Physical examination on admission 
showed 39 oC, hypotension, tachycardia, low SpO2, 
and oliguria; so, underwent immediate broad spectrum 
antimicrobials and intensive care support. There was 
no peripheral edema, hepatojugular reflux or pericardial 
friction rub; the chest pain intensity did not change with 
chest positions, and the breath sounds were decreased. 
He evolved hypotense, with jugular distention, muffled 
heart sounds and paradoxical pulse. Routine laboratory 
tests revealed anemia, neutrophilic leukocytosis, 
thrombocytopenia, hypoalbuminemia, hyponatremia, 
hyperglycemia; elevated levels of transaminases, 
urea and creatinine; and urinalysis showed hematuria, 
high sodium concentration and granular casts. The 
determinations of erythrocyte sedimentation rate, 
neutrophil-lymphocyte count ratio, C-reactive protein, 
and procalcitonin revealed significant elevated 
levels; whereas the pro-BNP, and all the markers of 
myocardial necrosis were detected within the normal 
ranges. The electrocardiographic low voltage and PR 
segment depression suggesting pericardial effusion, 
and the echocardiogram showing huge pericardial 
effusion, collapse of the right chambers, and abnormal 
movement of interventricular septum indicated cardiac 

tamponade. A sudden cardiopulmonary arrest occurred 
before the hospital care for more than four hours and, in 
spite of the routine resuscitation maneuvers, the death 
of the patient was inevitable. Pericardial puncture or 
other invasive procedures were not done before the 
patient’s death. On postmortem study, the pericardial 
section revealed a massive hemopericardium, which 
caused the cardiac tamponade. The heart weighed 330 
g (0.43% of the body weight). The aorta and coronary 
arteries as well as cardiac cavities and valves were 
all intact. There was associated fibrinous pericarditis, 
pulmonary edema, hepatic abscess, and acute tubular 
necrosis (figure 1). Pulmonary and renal abscesses 
were also found. Methicillin-resistant Staphylococcus 
aureus (MRSA) was isolated in abscesses, blood, and 
pericardial fluid.

Discussion

Acute pericarditis accounts for nearly 5% of non-
ischemic emergency medical help.4 The early diagnosis 
may constitute a challenging task for primary health 
care workers. Cardiac tamponade due to purulent 
pericarditis may be fatal without pericardiocentesis; 
the echocardiography confirming this diagnosis can be 
life-saving in emergency attention.7,8,10-13 This clinical 
condition can be characterized by the following criteria: 
pericardial chest pain; pericardial rub; new widespread 
ST elevation or PR depression on ECG; and new 
or worsening pericardial effusion;18 nevertheless, 
pericardial effusion is not needed to establish the 
diagnosis of pericarditis.4 Additional data include 
elevated inflammatory biomarkers and images of 
pericardial inflammation by computed tomography and 
magnetic resonance.4,18 Pericarditis can be categorized 
in accordance with duration: acute-less than four to six 
weeks; incessant-more than four to six weeks and less 
than three months; chronic-more than three months; 
and recurrent-new episodes occurring at intervals of 
four to six weeks.4

The infection herein described was acquired in the 
community, and the agent invaded the blood stream 
through a skin wound.1 The young patient had an infection 
by MRSA followed by sepsis that irreversibly evolved 
to lethal exitus due to cardiac tamponade. Specific 
causes are easily found in 90% of large effusions, but 
this occurred after his death;2 the severity of clinical 
events with very short period for medical support 
led to this outcome. Based on the autopsy findings, 
the diagnoses of pericarditis, hemopericardium, and 
hepatic, renal and pulmonary abscesses, in addition to 
acute tubular necrosis were characterized. Immediately 
before death, clinical and complementary data were 
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strongly consistent with the diagnosis of pericarditis 
and voluminous pericardial effusion evolving to cardiac 
tamponade. The patient herein reported had an overlap 
of fibrinous pericarditis with hemopericardium;6,17 the 
fluid was hemorrhagic, but histologic features were 
consistent with fibrinous pericarditis. Tuberculosis 
and viruses are the main causes of pericarditis; a 
condition categorized as fibrinous, fibrinous purulent, 
unspecific chronic, hemorrhagic, granulomatous, 
caseous, constrictive, post-myocardial infarction, and 
Dressler’s syndrome.2,4,16,19 Hemopericardium is usually 
associated with tuberculosis, malignant infiltration, and 
previous cardiac surgery;2,16,19 in the present case study 
the hemorrhagic fluid had a relationship with S. aureus 
infection.3 Worthy of note, this agent has been very often 
associated with blood borne dissemination, evolving 
to sepsis or shock with acute tubular necrosis, and 
also myocardial abscess.3,15 Hemorrhagic pericardial 
effusions found in tuberculosis can be due to eroded 
lesions into the pericardium;19 similar phenomenon might 
explain the hemopericardium in the present report. The 
hypothesis of a S. aureus coinfection with tuberculosis 
was an initial concern in this patient;13 however, 
histopathological and microbiological evaluations ruled 
out this possibility.

The presence of liver abscess might constitute 
additional concern about differential diagnosis with 
amebic infection associated with pericardial effusion 
by the Larrey’s aperture.2 Nevertheless, the autopsy 
study revealed the bacterial etiology and absence of 
protozoans; and there were neither open lesions on 
the hepatic surface, nor fistulous tract to pericardium.

Conclusions

Autopsies can play a significant role to better 
understanding the physiopathological mechanisms 
involved in acute pericarditis with effusion causing 
death by cardiac tamponade. Hemopericardium may be 
associated with benign and malignant causes of acute 
pericarditis. Testing biomarkers of bloodstream infection 
may have clinical value in these conditions. Case studies 
can enhance the suspicion index, contributing to early 
diagnosis of pericarditis.
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Figure 1. A) Overview of the heart and lungs at autopsy showing, by pericardial section, the partially clotted content of the huge 
hemopericardium, and edematous lungs; B) (Pericardial biopsy, H&E stain, medium power magnification): presence of edema, 
mild inflammatory infiltrates and surface fibrin, and absence of abscesses on the serous surface; C) (Liver sample, H&E stain, 
medium power magnification): histopathological characteristics of the hepatic abscess, which presented with the predominance of 
neutrophils; and D) (Renal medulla, H&E stain, medium power magnification): features of the acute tubular necrosis characterized 
by dilation and degenerative changes of tubular cells, and red blood cell casts.

A B

C D



Hemopericardium, cardiac tamponade and liver abscess

Neumol Cir Torax, Vol. 76, No. 4, Octubre-diciembre 2017328

NCT

www.medigraphic.org.mx

References

1.	 Bagavathy K, Raju SK, Joseph R, Kumar A. Cardiac 
tamponade complicating purulent pericarditis 
due to community acquired methicilin resistant 
Staphylococcus aureus (CA-MRSA). Conn Med 
2014;78(3):163-165.

2.	 Bernadette NN, Kamgaing N, Monebenimp F, Simeu 
C. Human immunodeficiency virus infection in a child 
revealed by a massive purulent pericarditis mistaken 
for a liver abscess due to Staphylococcus aureus. Afr 
J Paediatr Surg 2015;12(1):71-73. doi: 10.4103/0189-
6725.150988.

3.	 Caksen H, Uzüm K, Yüksel S, Basrîüstünbas H, Oztürk MK, 
Narin N. Cardiac findings in childhood staphylococcal 
sepsis. Jpn Heart J 2002;43(1):9-11.

4.	 Dababneh E, Siddique M. Pericarditis. StatPearls. 
Treasure Island (FL): StatPearls Publishing; 2017.

5.	 Dionísio MT, António M, Silva PV, et al. Descending 
necrotizing mediastinitis presenting as cardiac 
tamponade. Rev Port Cardiol 2011;30(2):243-248.

6.	 Durão D, Fernandes AP, Marum S, Marcelino P, Mourão 
L. Cardiac tamponade secondary to methicillin-resistant 
Staphylococcus aureus pericarditis. Rev Port Cardiol 
2008;27(7-8):953-958.

7.	 Gabler M. Cardiac tamponade secondar y to 
purulent pericarditis diagnosed with the aid of 
emergency department ultrasound. Am J Emerg 
Med 2017;2017;35(8):1212.e1-1212.e3. doi: 10.1016/j.
ajem.2017.04.068.

8.	 Gunatilake SS, Yapa LG, Gallala M, Gamlath R, 
Rodrigo C, Wimalaratna H. Lemierre’s syndrome 
secondary to community-acquired methicillin-resistant 
Staphylococcus aureus infection presenting with cardiac 
tamponade, a rare disease with a life-threatening 
presentation: a case report. Int J Emerg Med 2014;7:39. 
doi: 10.1186/s12245-014-0039-y.

9.	 Kabukcu M, Demircioglu F, Yanik E, Basarici I, Ersel F. 
Pericardial tamponade and large pericardial effusions: 
causal factors and efficacy of percutaneous catheter 
drainage in 50 patients. Tex Heart Inst J 2004;31(4):398-
403.

10.	 Kurahara Y, Kawaguchi T. Cardiac tamponade 
with community-acquired methicil l in-resistant 
Staphylococcus aureus pericarditis. Intern Med 
2013;52(15):1753.

11.	 Lee JH, Noh YS, Lee YH, et al. Pleural and pericardial 
empyema in a patient with continuous ambulatory 

peritoneal dialysis peritonitis. Korean J Intern Med 
2013;28(5):626-627. doi: 10.3904/kjim.2013.28.5.626.

12.	 Lutmer JE, Yates AR, Bannerman TL, Marcon MJ, Karsies 
TJ. Purulent pericarditis secondary to community-
acquired, methicillin-resistant Staphylococcus aureus 
in previously healthy children. A sign of the times? 
Ann Am Thorac Soc 2013;10(3):235-238. doi: 10.1513/
AnnalsATS.201211-104BC.

13.	 Peter ID, Shehu AU, Ibrahim UA, et al. Pyopericardium 
with cardiac tamponade in a Nigerian child with acute 
osteomyelitis. J Cardiovasc Echogr 2017;27(2):71-73. doi: 
10.4103/jcecho.jcecho_45_16.

14.	 Shih HI, Wu CJ, Chi CY, et al. Metastatic complications 
of pericarditis and cardiac tamponade as a result of 
Staphylococcus aureus bacteremia developing during 
antimicrobial therapy. Intern Med 2013;52(3):389-391.

15.	 Yoon JK, Rahimi MB, Fiore A, Schowengerdt K, Jureidini 
SB. Bacterial pancarditis with myocardial abscess: 
successful surgical intervention in a 14-month-old boy. 
Tex Heart Inst J 2015;42(1):55-57. doi: 10.14503/THIJ-13-
3685.

16.	 Montera MW, Mesquita ET, Colafranceschi AS, Oliveira-
Junior AM, Rabischoffsky A, Ianni BM, et al. Sociedade 
Brasileira de Cardiologia. I Diretriz Brasileira de 
Miocardites e Pericardites. Arq Bras Cardiol 2013;100(4 
suppl. 1):1-36.

17.	 Barski L, Shalev L, Zektser M, Malada-Mazri H, Abramov 
D, Rafaely Y. Large hemorrhagic pericardial effusion. Isr 
Med Assoc J 2012;14(6):367-371.

18.	 Willner D, Bhimji S. Pericardial effusion. SourceStatPearls. 
Treasure Island (FL): StatPearls Publishing; 2017.

19.	 Hayase N, Inokuchi R, Nakamura K, et al. Sudden 
cardiac arrest caused by tuberculous pericarditis 
with hemorrhagic pericardial effusion. Intern Med 
2012;51(22):3197-3201.

 Corresponding author:
Vitorino Modesto dos Santos
Armed Forces Hospital.
Estrada do Contorno do Bosque s/n, 
Cruzeiro Novo, 70658-900, Brasília-DF, Brazil.
Telephone: #55-61 39662103. 
Fax: #55-61 32331599.
E-mail: vitorinomodesto@gmail.com

Disclosure of potential conflicts of interest: The 
author had full freedom of manuscript preparation 
and there were no potential conflicts of interest.


