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Abstract

Recognizing pericarditis in the emergency sitting is important,
as it may be associated with life-threatening tamponade or
myopericarditis. Typically children present with retrosternal chest pain
and may appear ill. However in many instances the presentation is not
typical and the management is delayed with serious consequences.
Electrocardiogram may show typical signs of pericarditis and may
suggest associated complications. Echocardiography is the modality
of choice for its diagnosis and assessment. Suspected patients
should be evaluated and managed by a pediatric cardiologist. The
management may involve urgent pericardiocentesis or a surgically
created pericardial window. Non-steroidal anti-inflammatory drugs
are the mainstay of medical treatment with some recent evidence
supporting the value of using colchicine even in the first episode to
prevent recurrence. Recurrence is an important and challenging
concern requiring those children to have regular and careful follow up.
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Introduction

The most common causative organisms for
purulent pericarditis are Staphylococcus aureus,
Streptococcus pneumonia and Hemophilus influenza

Pericarditis is an important cause of morbidity in
children. In addition to the chest pain it causes,
it may be associated with life-threatening pericardial
tamponade or myopericarditis. It could be the first
presentation of very serious conditions like lymphoma
complicated by dangerous airway compression. Its
recognition and management are important to the
pediatricians and emergency physicians caring for sick
children.

Etiology

The etiology in children in one series was 40% purulent,
30% collagen vascular diseases, 20% viral and 10%
neoplastic. Other causes include trauma, post cardiac
surgery, uremia and lymphatic obstruction.

11 Other reported pathogens include group A beta
hemolytic streptococci, Mycoplasma pneumonia,
Chlamydia pneumonia and others®®®. The infection is
usually a hematogenous or direct spread from other
infectious focus like septic arthritis, osteomyelitis,
pneumonia and pyelonephritis.

Coxsackie B, adenovirus and influenza viruses
commonly cause viral pericarditis. Inastudy of 259 adult
patients with different causes of pericarditis, Parvovirus
B19 and Epstein—Barr virus were the most commonly
isolated viruses by polymerase chain reaction (PCR)
in the pericardial fluid®. When the pathogen is not
identified the term idiopathic pericarditis is frequently
used, the majority of those cases are likely unidentified
viral infections.
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Tuberculosis pericarditis is rare in developed
countries except in immunocompromised hosts with
human immunodeficiency virus (HIV). In developing
countries it's an important cause of cardiac tamponade
and constrictive pericarditis'®'",

Rheumatic fever, Kawasaki’s disease, juvenile
idiopathic arthritis and systemic lupus erythematosus
are the most common systemic inflammatory diseases
associated with pericarditis.

Malignancies include leukemia and lymphoma
and rarely primary pericardial mesothelioma and
metastatic left atrial myxomal'2'3,

Clinical

Although only 5% of chest pain in children is caused by
cardiac pathology pericarditis causes retrosternal, sharp
pain that worsens in supine position and improves by
leaning forward. Movement and inspiration aggravate
it. It can be associated with shortness of breath, lethargy
and syncope. Physical examination may reveal fever,
pallor and tachycardia. Cardiac auscultation may reveal
pericardial friction rub. With large effusion the heart
sounds are distant. A patient with purulent pericarditis
may lack the typical chest pain and friction rub, which
could delay their diagnosis and put them at enormous
risk!". In Tuberculous pericarditis there is usually a long
duration of symptoms and, in the majority of patients,
evidence of cardiac tamponade!?,

Cardiac tamponade is characterized by distant
heart sounds, hypotension and elevated central
venous pressure (Beck’s triade)!'. The presence of
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pulsus paradoxus is another important sign of cardiac
tamponade.

Electrocardiogram

There are four described stages of electrocardiogram
(ECG) changes during the course of theillness.

Stage I: Anterior and inferior concave ST segment
elevation and the PR segment deviates opposite to P
polarity (Fig. 1).

Stage Il: ST junctions return to the baseline and T
waves progressively flatten.

Stage lll: Generalized T wave inversions.

Stage IV: ECG returns to baselinel™,

The ECG is normal in 35% of patients with purulent
pericarditis'. If there is associated myocarditis or
large pericardial effusion the ECG may be atypical with
diffuse low voltage QRS complexes.

Troponin Level

Measurement of troponin or other cardiac enzymes
in children with chest pain has a very low yield for
ischemia. When elevated with normal or non-specific
ECG changes it is likely due to mild and self-resolving
myocarditis. In a study of 212 pediatric patients who
presented with chest pain and had troponin assay,
17% had abnormal level. Only one patient (2%) of 37
had coronary ischemia and 48% of them had a final
diagnosis of cardiac pathology ",

Figure 1. Diffuse ST segment elevation and PR depression with acute pericarditis.
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Imaging

Chest radiography and echocardiography are better
tools for detecting and evaluating the extent of
pericardial effusion than any clinical signs'. The
chest radiography may show cardiomegaly with a
triangular shape (water bottle) sign (Fig. 2). In chronic
tuberculous pericarditis the X-ray may show pericardial
calcifications.

Echocardiography is the ideal modality for
detecting pericardial effusion and assessing signs
of tamponade. It can detect associated global or
segmental myocardial dysfunction with associated
myocarditis. It can be used to guide pericardiocentesis
and follow up studies can be used to monitor response
to therapy. Additional imaging with computerized
tomography scan (CT) or magnetic resonance imaging
(MRI) is usually not needed in the initial evaluation
of acute pericarditis except in the complicated
pericarditis secondary to trauma, or neoplastic disease,
or in pericarditis with no effusion to measure exactly
the pericardium thickness!'®.,

Pericardiocentesis

Pericardiocentesis is indicated if there is evidence of
tamponade or for diagnostic purpose if the etiology
is not evident'. Analyses of pericardial fluid can
establish the diagnosis of many causes of pericardial
effusion. The fluid should be sent for bacterial cultures
and Gram stains, cytology and PCR for cardiotropic
viruses and mycobacterium tuberculosis in suspected
cases. Other tests for tuberculous pericarditis include
acid-fast bacilli staining, mycobacterium culture,
adenosine deaminase (ADA) and others!™.

The procedure can be done under local anesthesia
with or without sedation in cooperative older children.
In uncooperative children it may be wiser to do it under
general anesthesia. In a child with a risk of airway
compression with mediastinal mass extreme care and
preparation should be taken in intensive care setting
with experienced intensivest or anesthetist. If the
echocardiogram shows anterior fluid collection in the
pericardial sac the needle should be directed to the left
shoulder from underneath the left xiphocostal junction

Figure 2. Water-bottle sign in a child with pericardial effusion.
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at 30-45 degrees angle. The needle then is advanced
until the pericardial sac in punctures and pericardial
fluid is aspirated. The wire should then be introduced
in the needle and its position in the pericardium
confirmed by echocardiogram or angiography if
the procedure is done in the cardiac catheterization
laboratory. Once the position of the wire is confirmed
the needle is removed and the tract is dilated with the
dilator. The pigtail catheter is then introduced over the
wire and the wire is removed. The fluid is then aspirated
from the pericardium and, depending on the likelihood
of reaccumulation in a short period, the catheter can
either be fixed by a suture or removed.

Treatment

When pericarditis is suspected based on typical
chest pain, pericardial friction rub or suggestive ECG
the patient should be referred to and managed in
conjunction with pediatric cardiology in the emergency
department. Echocardiogram must be done upon
presentation to rule out important pericardial effusion
or myocardial dysfunction with myopericarditis. In
either condition the patient must be admitted to the
hospital for observation and management.

Anexperienced cardiologist should dothedrainage
of the pericardial fluid if needed. The procedure is
safer if performed under echocardiographic guidance
and under sedation or anesthesia in a controlled
environment. In emergency situations any physician or
surgeon familiar with the procedure in children should
perform it without delay. For diagnostic purposes,
enough sterile sample should be collected for bacterial
cultures and gram stain, cytology, chemistry, PCR for
viruses and additional tests if suggested by the clinical
presentation.

Non-steroidal anti-inflammatory agents are
the treatment of choice for acute idiopathic/viral
pericarditis. Ibuprofen is the preferred agent due its
limited side effects and advantageous profile on the
coronaries in adult patients. The course of treatment
depends on the clinical and echocardiographic
improvement and may last for weeks. The use of
inflammatory markers like C reactive protein or
erythrocyte sedimentation rate to guide therapy is
helpful. Gastric protection with proton pump inhibitors
is essential during the treatment 2%,

Recently there is supportive evidence for the use
of colchicine in the first attack of pericarditis to reduce
recurrence in adult patients. In a multicenter double-
blind trial 120 adult patients with acute pericarditis were

randomly assigned to receive either colchicine (0.5 mg
twice daily for 3 months for patients weighing > 70 kg
or 0.5 mg once daily for patients weighing < 70 kg) or
placebo in addition to conventional anti-inflammatory
therapy. Incessant or recurrent pericarditis occurred
in 16.7% of the colchicine group and in 37.5% of the
placebo group (relative risk reduction in the colchicine
group = 0.56)12",

Patients with suspected bacterial pericarditis
should be started on intravenous antibiotics with
staphylococcal coverage in addition to aminoglycoside
until the culture results are available and then should
be treated according to the bacterial sensitivity.
Antibiotic therapy is not enough in bacterial
pericarditis and adequate drainage of the effusion is an
essential part of the therapy®?. This can be achieved
by subxiphoid catheter installation for a few days. If
there is not enough drainage, fibrinolytic therapy
within the pericardium with urokinase or streptokinase
using a large catheter may be used but open surgical
drainage through subxiphoid pericardiotomy is
preferred. Pericardiectomy is indicated in patients
with dense adhesions, loculated effusion, recurrence
of tamponade, persistent infection and in progression
to constrictive pericarditis in bacterial pericarditis'®%.
The risk of constrictive pericarditis is less than in
tuberculous pericarditis and estimated to be around 1%
in one series??. The mortality of bacterial pericarditis
in children over the past 20 years ranges from 0% to
12% in the published series which highlights the need
for a high index of suspicion, aggressive therapy and
drainage in this potentially lethal disease!™.

In tuberculous pericarditis once the diagnosis is
established the principles of treatment are similar to
the treatment of pulmonary tuberculosis in children®*,
In a case series of 44 children with final diagnosis
of tuberculous pericarditis 2% either presented or
developed constrictive pericarditis during the course
of the illness with no deaths"®. In another study,
estimated mortality in patients, ages 14 to 87, treated
for tuberculous pericarditis in sub-Saharan Africa was
26%. Independent predictors of death during follow
up were a proven non-tuberculosis final diagnosis, the
presence of clinical signs of HIV infection, coexistent
pulmonary tuberculosis and older age'®.,

Conclusion

Pediatric pericarditis may be associated with
serious tamponade or myocarditis necessitating
echocardiographic evaluation in the emergency
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setting by a pediatric cardiologist. Pericardiocentesis
when indicated, should be done promptly and the fluid
should be sent for diagnosis of all likely pathological
processes. Treatment with NSAIDs should be continued
until complete resolution of symptoms and fluid on
echocardiography. The use of colchicine in the first
episode is not yet established in pediatric settings but
should be part of the treatment with recurrence.
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