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Purulent bacterial pericarditis is rare and associated with significant short- and long-term morbidity. We report a case

of purulent bacterial pericarditis caused by Group A Streptococcus in an immunocompetent young child presenting with a

pericardial mass. She was successfully treated with a combined medical and early surgical approach.

(Level of Difficulty: Intermediate.) (J Am Coll Cardiol Case Rep 2023;15:101834) © 2023 The Authors. Published by

Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
HISTORY OF PRESENTATION

A 4-year-old girl presented with 1 day of abdominal
pain, decreased oral intake, emesis, and subjective
fever. She denied recent or current history of sore
EARNING OBJECTIVES

To maintain a high index of suspicion for
purulent pericarditis caused by invasive GAS.
To understand the importance of a multi-
disciplinary approach to management in pu-
rulent pericarditis, including the role of both
surgical and medical management to reduce
long-term morbidity.
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throat. On initial presentation, she was febrile to
38.2oC, heart rate was 145 beats/min, respiratory rate
was 35 breaths/min, blood pressure was 93/59 mm Hg,
and SpO2 was 100% in room air with comfortable work
of breathing and a nonfocal physical examination of
the oropharynx, heart, lungs, and abdomen.

She was initially admitted in stable condition for
supportive management of parainfluenza infection.
On hospital day 3, she developed worsening abdom-
inal pain and distension, recurrence of fever, and new
respiratory distress requiring bilevel positive airway
pressure and intensive care admission. Initial work-
up at that time revealed bilateral pleural effusions
and pulmonary edema on chest x-ray (Figure 1).
Transthoracic echocardiogram (TTE) revealed a large
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BNP = brain natriuretic peptide

CRP = C-reactive protein

GAS = group A Streptococcus

IV = intravenous

TTE = transthoracic

echocardiography

WBC = white blood cell
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circumferential pericardial effusion with a
large pericardial mass located posterior and
lateral to the left ventricle (Figure 2).

MEDICAL HISTORY

There was no significant past medical history
and no known cardiovascular risk factors.

DIFFERENTIAL DIAGNOSIS
Infectious, hematologic, oncologic, and rheumato-
logic etiologies of a pericardial mass with acute peri-
carditis were considered. Infectious organisms
included Staphylococcus aureus, Streptococcus pneu-
moniae, and group A Streptococcus (GAS). Fungal
etiologies and Mycobacterium tuberculosis were also
considered but thought to be less likely given lack of
risk factors. Thrombus was also a consideration.
Oncologic processes considered included sarcoma or
metastasis from hematologic malignancy such as
leukemia. Benign cardiac tumors remained in the
differential, including rhabdomyoma, fibroma, myx-
oma, and teratoma.

INVESTIGATIONS

Initial laboratory testing was notable for elevated
white blood cell (WBC) count of 32.0 x 109/L, C-reac-
tive protein (CRP) of 88 mg/L, brain natriuretic pep-
tide (BNP) of 212 pg/mL, and erythrocyte
sedimentation rate of 82 mm/h.

Initial TTE revealed a large circumferential peri-
cardial effusion with a large pericardial mass
E 1 CXR Imaging at Presentation and on Hospital Day 3

R on the day of presentation. No pleural effusions, no cardiomeg

aly noted. CXR ¼ chest x-ray.
measuring approximately 6 cm (length) x 1.4 cm
(width) located posterior and lateral to the left
ventricle. This TTE showed right atrial and ventricu-
lar free wall collapse with exaggerated respirophasic
variation of the mitral and tricuspid valve inflow
Dopplers (24% across the mitral and 46% across the
tricuspid) with normal biventricular systolic function.
Abdominal computed tomography was also per-
formed and was remarkable for wall thickening of
terminal ileum and extensive ascites with periportal
edema in the liver, without evidence of appendicitis.
MANAGEMENT

The patient underwent pericardiocentesis with
removal of 175 mL of cloudy, nonbloody fluid and no
drain was left in place. Pericardial fluid studies
showed purulent profile with 4,750 WBCs/mL (52%
neutrophils, 12% lymphocytes, and 36% macro-
phages), and Gram stain was positive for Gram-
positive cocci in pairs and chains and eventually
isolated GAS, or Streptococcus pyogenes, from both
aerobic and anaerobic cultures. Pericardial fluid was
sent for additional studies including tuberculosis and
oncologic pathologies. Fluid adenosine deaminase
was elevated 78.2 IU/L but mycobacterial cultures
were negative. Fluid flow cytometry was unrevealing
for oncologic process.

After pericardiocentesis was performed, she was
initiated on empiric IV antibiotics, initially on cef-
taroline and then transitioned to penicillin based on
culture results.
aly. (B) CXR on hospital day 3. Bilateral pleural effusions and car-



FIGURE 2 Initial TTE Imaging

TTE from hospital day 3, before any intervention. (A) Apical 4-chamber view shows a large circumferential pericardial effusion and a large

pericardial mass (phlegmon) lateral and posterior to left ventricle (measuring 5.2 cm � 1.8 cm), extending from the region of the AV groove

to the apex and appeared to be attached to the epi-pericardium by multiple fibrin strands. (B) Parasternal short-axis view demonstrating the

large circumferential pericardial effusion and phlegmon. AV ¼ atrioventricular; TTE ¼ transthoracic echocardiography.
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Repeat echocardiography after pericardiocentesis
showed reaccumulation of a large circumferential
pericardial effusion and an unchanged pericardial
mass (Figure 3). Repeat laboratory investigations
showed elevated values for WBC 17.8 � 109/L, CRP
>300 mg/L, BNP 3201 pg/mL, and procalcitonin
12.5 ng/mL. All blood cultures, including 2 drawn
before antibiotic initiation, remained sterile.
Abdominal ultrasound was unrevealing for abscess or
any intra-abdominal fluid collection.

Multidisciplinary discussion reached a consensus
decision to perform surgical pericardial debridement,
drainage, removal of mass, and partial peri-
cardiectomy given the unchanged large size of the
mass and potential future risk of restrictive pericar-
ditis if untreated. Surgery was successfully performed
6 days after the pericardiocentesis. A partial sternot-
omy was performed with opening of the lower quarter
of the sternum. A large amount of purulent fluid was
drained from the pericardial space. The posterior
mass was removed with manual lifting of the cardiac
apex. The space was profusely irrigated and a single
drain was placed in the pericardial space, which was
removed on postoperative day 3 without any com-
plications. Pathology of the pericardial mass showed
fibro-purulent exudates with bacterial overgrowth,
consistent with bacterial pericarditis with phlegmon
formation (Figure 4).

Her abdominal pain resolved after initiating anti-
biotics. The abdominal pain and corresponding wall
thickening of terminal ileum was secondary to sys-
temic inflammatory response during the acute phase
of illness.

DISCUSSION

Purulent bacterial pericarditis is a rare phenomenon
in children, presenting as acute pericarditis with
signs of systemic inflammation and symptoms such
as chest pain, dyspnea, and fever.1 GAS, or Strepto-
coccus pyogenes, as an etiology of purulent bacterial
pericarditis is even more rare with only about 7 re-
ports in the literature2-8 and none with pericardial
mass/phlegmon formation.

There is known risk of constrictive pericarditis af-
ter acute pericarditis with higher risk in patients with
bacterial pericarditis,9 but there are no data on effects
of phlegmon in the pericardial space. Surgical inter-
vention is a consideration in purulent bacterial peri-
carditis to mitigate risk of constrictive pericarditis
and reduce morbidity and mortality.8,10

Of the reported cases of purulent pericarditis in
pediatric patients,2-8 all required pericardial drainage
(some with temporary pericardial drain left in place)
for both diagnosis and therapeutics. Additionally, all
were medically managed with antibiotics of varying
lengths (range: 2-8 weeks) and routes (oral/intrave-
nous [IV]/combination). Among those with reported
follow-up, no patients had reaccumulation of peri-
cardial effusion or complications such as constrictive



FIGURE 3 TTE Imaging After Pericardiocentesis

TTE performed after pericardiocentesis with (A) apical 4-chamber, (B) parasternal short-axis, and (C) parasternal long-axis views showing reaccumulation of pericardial

effusion and largely unchanged appearance and size of the pericardial mass. Abbreviation as in Figure 2.
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pericarditis. One case was complicated by mycotic
pseudoaneurysm formation and resultant compres-
sion on the pulmonary vasculature,5 which occurred
several days after pericardiocentesis. One older study
showed that early intervention for purulent pericar-
ditis10 with pericardiectomy should be done if patient
has tamponade after initial pericardiocentesis or if
fever persists while on appropriate antibiotics.

In this case, the patient had reaccumulation of
pericardial effusion despite undergoing peri-
cardiocentesis and had a large pericardial mass that
did not decrease in size while on medical manage-
ment without any evidence of cardiac tamponade
FIGURE 4 Gross Specimen and Histopathologic Findings Indicating P

(A) Pericardial mass, gross specimen after surgical resection. (B) Histop

trate, fibrin deposition, extravasated red blood cells, granulation tissue,

stained with hematoxylin and eosin.
during her clinical course. Surgical intervention with
removal of pericardial mass and partial peri-
cardiectomy was successfully completed in addition
to treatment with IV antibiotics.

FOLLOW-UP

After surgical pericardial drainage, phlegmon
removal and partial pericardiectomy, only a small
pericardial effusion remained. She was discharged on
postoperative day 8. She completed a total 4-week
course of antibiotics after source control was ach-
ieved without any complications.
hlegmon

athology of pericardial mass with a neutrophilic inflammatory infil-

and early fibrosis. Formalin-fixed paraffin-embedded tissue slide
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The patient was followed monthly for 3 months
after initial onset of symptoms and remained clini-
cally well without any fevers or respiratory or
abdominal symptoms. Her WBC, CRP, and pro-BNP all
normalized. One month after completing antibiotics,
echocardiogram was normal without any evidence of
reaccumulation of fluid or phlegmon and showed
normal indices for both systolic and diastolic ven-
tricular function.

CONCLUSIONS

To our knowledge, this is the first-reported case of
purulent bacterial pericarditis with phlegmon for-
mation due to GAS. Our case provides support for
both surgical (pericardial drainage and removal of
phlegmon with partial pericardiectomy) and medical
management (long-course of IV antibiotics) for this
unique presentation. Furthermore, although GAS
purulent pericarditis is rare, it is important to have a
high clinical suspicion even in the absence of sus-
pected current or prior GAS infection.
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