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Case report
Pericardial salmonella with cardiac tamponade and ventricular wall
rupture: A case report
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h i g h l i g h t s
� Patient with Salmonella pericarditis complicated by tamponade and ventricle rupture.
� Salmonella enteriditis bacteremia secondary to a cardiac source.
� Promptly diagnose and treat patients with hemodynamic compromise from tamponade.
� Consider a cardiac etiology when faced with Salmonella bacteremia.
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a b s t r a c t

Introduction: Non-typhoidal Salmonella (NTS) is mostly restricted to gastroenteritis; however, we report
a case of Salmonella pericarditis complicated by tamponade and spontaneous ventricular wall rupture.
Case presentation: A 67-year-old male presents to the Emergency Department with complaints of fevers,
chills and body aches. A chest radiograph displayed an infiltrate and an electrocardiogram suggested
acute pericarditis. An echocardiogram revealed a small pericardial effusion without tamponade. Broad-
spectrum antibiotics were initiated until Salmonella was discovered in blood cultures. The hospital
course was complicated by sudden decompensation, and a repeat echocardiogram displayed a large
effusion with constrictive physiology. During a pericardial window, the tissue was noted to have a
thickened appearance with a complex effusion. The following day, the patient developed increased chest
tube drainage, hypotension and acidosis, requiring an emergent sternotomy. The right ventricle was
friable and had spontaneously ruptured. After ventricular repair and pericardiectomy, the tissue was sent
for cultures and pathology. The specimen revealed Salmonella enteriditis. Treatment with ceftriaxone
and ciprofloxacin was initiated. On postoperative day four, the patient was successfully extubated. Repeat
blood cultures were negative.
Discussion: In our review of literature, only 19 cases of NTS pericarditis have been reported. Prior to our
case, salmonellosis resulting in ventricular rupture has been reported once. Early diagnosis and treat-
ment is crucial in minimizing morbidity and mortality. Clinical suspicion based on electrocardiogram and
hemodynamic assessment is critical in suspecting pericardial effusion in a patient with nonspecific
symptoms and Salmonella bacteremia. The key to recovery involves aggressive treatment, including
pericardiectomy and antibiotic treatment.

© 2016 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Salmonella is a non-spore forming, gram-negative, facultatively
anaerobic bacillus. Non-typhoidal salmonella (NTS) is mostly
restricted to gastroenteritis secondary to food contamination;
and).

er Ltd on behalf of IJS Publishing
however, cardiovascular manifestations may occur though are
extremely rare [1,2]. Here, we report a case of Salmonella pericar-
ditis complicated by spontaneous cardiac tamponade and ventric-
ular wall rupture. A cardiac tamponade results from an
accumulation of fluid around the pericardium, which causes
reduced cardiac output and hemodynamic compromise. It is a
syndrome that is classified as a medical emergency as it is associ-
ated with a high mortality if not addressed in a timely fashion.
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2. Case report

A 67-year-old gentleman presented to the emergency depart-
ment with complaints of fevers, chills, body aches and productive
cough ongoing for five days. He also noted dyspnea at rest and on
exertion. He denied any sick contacts or significant pet exposure. He
traveled to the Philippines earlier that year.

His past medical history is significant for hypertension, diabetes
mellitus, hyperlipidemia, hepatitis B and a previous stroke without
any residual deficits. The patient is a retired nurse of thirty-seven
years, reporting no tobacco or illicit drug usage and occasional so-
cial alcohol use. In the emergency department, initial vital signs
yielded a blood pressure of 130/71 mm of Mercury, heart rate of 95
beats per minute, respiratory rate of 20 breaths per minute, tem-
perature of 102.4� Fahrenheit and an oxygen saturation of 95% on
room air. Physical examination revealed bibasilar, inspiratory
Fig. 1. Chest Radiograph e A chest radiograph exhibiting an enlarged ca

Fig. 2. Electrocardiogram e A 12-lead electrocardiogram revealed ST-segment elevations i
lead II with PR elevation in lead aVR, which is specific for pericarditis.
crackles and decreased air entry but was otherwise unremarkable.
Electrocardiogram (ECG) revealed ST-segment elevations in leads II,
III, aVF, V5 and V6 without reciprocal changes (Fig. 2). A chest
radiograph displayed bilateral pleural effusions with possible biba-
silar opacities (Fig.1). Complete blood count results included awhite
blood cell count, 15.4 K/mL; hemoglobin, 13.8 g/dL; hematocrit,
39.2%; and platelets, 257 K/mL. Chemistry panel showed sodium,
125 mmol/L; potassium, 4.6 mmol/L; chloride, 93 mmol/L; CO2,
18 mmol/L; blood urea nitrogen, 30 mg/dL; and creatinine, 1.9 mg/
dL. A bedside echocardiogram was conducted, which revealed a
small pericardial effusion without tamponade physiology and pre-
served biventricular function. Blood cultures were drawn, and the
patient was subsequently admitted for sepsis secondary to
community-acquired pneumonia and acute pericarditis. He was
started on broad-spectrum antibiotics. The following day, pre-
liminary blood cultures revealed a gram-negative bacilli bacteremia.
rdiac silhouette and blunting of the costophrenic angles bilaterally.

n leads II, III, aVF, V5 and V6 without reciprocal changes. PR depression is also noted in



Fig. 3. a: Echocardiogram e The initial echocardiogram shows a pericardial fibrinous pericardial effusion without tamponade physiology. b: Echocardiogram e Second echo-
cardiogram reveals an increased pericardial effusion consistent with pericardial tamponade and right ventricular wall collapse.
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During the hospitalization, the patient suddenly decom-
pensated becoming hypoxic and hypotensive. An urgent echocar-
diogram showed no vegetations but displayed a large fibrinous
pericardial effusion with constrictive physiology consistent with a
pericardial tamponade (Fig. 3). This diagnostic decision was based
upon echocardiographic findings of tamponade complicating he-
modynamic status. Due to the fibrinous and exudative nature of the
effusion, it was felt that the patient would benefit from a surgical
pericardial window placement and drainage rather than undergo-
ing a needle pericardiocentesis. Intraoperatively, the pericardium
was noted to have a thickened appearance and a complex effusion
was encountered. The pericardial tissue was mobilized through the
subxiphoid approach with concurrent fluid removal. Two chest
tubes were placed, and the patient was sent to the cardiovascular
intensive-care unit after hemodynamic stability was reached.

The following day, the patient suddenly developed a large
amount of chest tube drainage, hypotension and acidosis, requiring
an emergent sternotomy. Upon retraction of the sternum, the right
ventricle was noted to be friable and had spontaneously ruptured
adjacent to the right atrial appendage and AV groove, where there
was a significant amount of active bleeding. After repairing the
ventricle, removing the thrombus material and completely excising
the pericardium, the visceral pericardiumwas sent for cultures and
pathology. During this time, the initial blood culture drawn in the
emergency department was identified as being Salmonella
enteriditis.

Interestingly, the intraoperative pericardial tissue specimen
from the first intervention revealed Salmonella enteriditis as well.
Antibiotics were tailored and changed to ceftriaxone and cipro-
floxacin. On postoperative day four, the patient was successfully
extubated and supportive carewas continued. Of note, the patient's
post-operative period was complicated by transaminemia, acute
kidney injury and a partially-occlusive acute deep vein thrombosis
involving the right femoral and popliteal veins.

Repeat blood cultures showed clearance of the bacterium and an
echocardiogram revealed only a trace pericardial effusion. The pa-
tient's stay in the cardiovascular intensive-care unit was lengthy
and complicated; however, the patientmade a remarkable recovery
and was eventually discharged to a sub-acute rehabilitation center
with a peripherally-inserted central catheter for ceftriaxone in-
fusions for a total of eight weeks.
supporƟve care was conƟnued unƟl 
successful resoluƟon of acute events
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3. Discussion

Acute pericarditis is a common but complex condition that
may arise secondary to an infectious or non-infectious etiology.
Common infectious causes include Streptococcus pneumoniae,
other Streptococcus species and Staphylococcus aureus [3]. Though
Salmonella is often limited to the gastrointestinal tract, infection
involving other sites may occur producing characteristic clinical
syndromes. Cardiovascular salmonellosis is an extremely rare
extra-intestinal manifestation, which can present as endocarditis,
myopericarditis or endovascular infection. Salmonella pericarditis
often presents with cardiac or pulmonic symptomatology, but
typical signs of pericardial disease such as pulsus paradoxus or
the presence of a friction rub may be absent similar to our pa-
tient. Characteristic ECG changes of pericarditis are also
uncommon.

In our review of literature, only 19 cases of NTS pericarditis have
been reported [1,2,4]. While patients with NTS pericarditis
commonly have an identifiable immunosuppressed state, bacter-
emic patients with endovascular infections were typically older and
had underlying conditions similar to our patient [4,5]. Prior to our
case, salmonellosis resulting in ventricular rupture has been re-
ported once in 1964 [6]. The patient in the previously reported case
similarly complained of progressively worsening dyspnea over
preceding weeks and Salmonella bacteremia. Unfortunately, the
patient deteriorated despite appropriate antibiotic therapy and
eventually died. The postmortem autopsy revealed diffuse fibri-
nous deposits on the pericardial surfaces along with a thin right
ventricular wall in the region of the apex. A transmural wall rupture
was noted in the area of the affected right ventricular wall similar to
our patient.

Patients with NTS bacteremia do not typically exhibit gastro-
intestinal symptoms; therefore, it often goes unsuspected. Early
diagnosis and treatment is crucial in minimizing morbidity and
mortality [4,7]. Clinical suspicion based on electrocardiogram and
hemodynamic assessment is critical in suspecting pericardial
effusion in a patient presenting with nonspecific symptoms and
Salmonella bacteremia [7]. Furthermore, diagnosis is consolidated
based on echocardiogram, which aids to exclude vegetations. The
key to clinical recovery involves aggressive treatment, including
urgent pericardiectomy and appropriate antibiotic treatment.
Surgical drainage is preferred over pericardiocentesis due to
fibrinous nature of the exudate and provides assessment of
myocardial wall integrity. Unfortunately, overall mortality re-
mains extremely high [1]. Additionally, in any patient presenting
with a Salmonella bacteremia, it is vital to consider an underlying
cardiac etiology.

Annals of medicine and surgery author disclosure form

The following additional information is required for submission.
Please note that failure to respond to these questions/statements
will mean your submission will be returned. If you have nothing to
declare in any of these categories then this should be stated.

Ethical approval

Verbal ethical approval obtained from patient and patient's
family.

Sources of funding

There is no source of funding for this manuscript.

Author contribution

Please specify the contribution of each author to the paper, e.g.
study design, data collections, data analysis, writing. Others, who
have contributed in other ways should be listed as contributors.

Gaurav Chand, DO e primary author and researcher.
Ruby Jhaj, MD e secondary author.
Kumar Sanam, MD e secondary author.
Prabhat Sinha, DO e secondary author.
Patrick Alexander, MD e secondary author.

Conflicts of interest

We have no conflicts of interest to report for this manuscript.

Guarantor

The Guarantor is the one or more people who accept full re-
sponsibility for the work and/or the conduct of the study, had ac-
cess to the data, and controlled the decision to publish.

Gaurav Chand, DO.
Ruby Jhaj, MD.
Kumar Sanam, MD.
Prabhat Sinha, DO.
Patrick Alexander, MD.

References

[1] F. Can, M. Demirbilek, B. Erdem, U. Ciftci, M. Tunaoglu, Y. Laleli, A purulent
pericarditis caused by Salmonella typhimurium, J. Med. Microbiol. 53 (Pt 10)
(2004) 1051e1052.

[2] D. Ortiz, E.M. Siegal, C. Kramer, B.K. Khandheria, E. Brauer, Nontyphoidal cardiac
salmonellosis: two case reports and a review of the literature, Tex Heart Inst. J.
41 (4) (2014) 401e406.

[3] D. Longo, A. Fauci, D. Kasper, et al., Harrison's Principles of Internal Medicine,
eighteenth ed., Mcgraw-hill, 2011.

[4] B. Hibbert, C. Costiniuk, R. Hibbert, et al., Cardiovascular complications of Sal-
monella enteritidis infection, Can. J. Cardiol. 26 (8) (2010) 323e325.

[5] R.B. Hsu, F.Y. Lin, Risk factors for bacteraemia and endovascular infection due to
non-typhoid salmonella: a reappraisal, QJM 98 (11) (2005) 821e827.

[6] V. Sanders, L.F. Misanik, Salmonella myocarditis. Report of a case with ven-
tricular rupture, Am. Heart J. 68 (1964) 682e685.

[7] J.C. Doig, C.J. Hilton, D.S. Reid, Salmonella: a rare cause of subacute effusive-
constrictive pericarditis, Br. Heart J. 65 (5) (1991) 296e297.

http://refhub.elsevier.com/S2049-0801(16)30002-4/sref1
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref1
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref1
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref1
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref2
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref2
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref2
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref2
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref3
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref3
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref4
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref4
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref4
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref5
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref5
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref5
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref6
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref6
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref6
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref7
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref7
http://refhub.elsevier.com/S2049-0801(16)30002-4/sref7

	Pericardial salmonella with cardiac tamponade and ventricular wall rupture: A case report
	1. Introduction
	2. Case report
	3. Discussion
	Annals of medicine and surgery author disclosure form
	Ethical approval
	Sources of funding
	Author contribution
	Conflicts of interest
	Guarantor
	References


