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\ Abstract

Pleural infection is a severe and complex disease with significant
morbidity and mortality worldwide, affecting both children and adults.
Polymicrobial etiology is considered very rare in children and adoles-
cents, and most cases are described in adults. We describe two cases
of polymicrobial empyema the first one a 6 years old boy with con-
genital pulmonary airway malformation type | in the right lung and the

second one an adolescent 13 years old with multiple dental septic foci
and periodontitis. Bacteriological Gram stain and culture demonstrate
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Background

Pleural infection is a severe and complex disease with signifi-
cant morbidity and mortality worldwide, affecting both children
and adults [1-3]. Long hospital admissions and the need for in-
vasive treatments, contribute to the high healthcare costs as-
sociated with this disease [2,3]. Usually, Pleural Empyema (PE)
has a monomicrobial cause, where Streptococcus pneumoniae
remains the most common etiology in the pediatric population,
followed by H. influenzae, S. aureus and S. pyogenes [3-5].

Polymicrobial etiology is considered very rare in children and
adolescents, and most cases are described in adults [6]. Polymi-
crobial etiology is typically linked to oral flora pathogens and is
especially associated with individuals with neurological or im-
mune disorders and adults with conditions such as alcoholism
or kidney disease.

This article reports two clinical cases of PE, with polymicrobi-
al etiology, in previously healthy pediatric patients. We describe
microbiological diagnosis and workup to identify an underlying
condition.

polymicrobial isolates. Medical and surgical treatment resolved the in-
fection.

Case report

Case 1: A 6-year-old male, previously healthy with up-to-
date vaccinations, that lives in adverse environment conditions.
He had a history of two previous episodes of right-sided Com-
munity Acquired Pneumonia (CAP), improving clinically but
with unresolved radiological findings (Figure 1). Tuberculosis
infection was ruled out. He presented with respiratory symp-
toms and fever. Physical examination showed signs of pleural
involvement on the right side. Chest X-ray revealed right-sided
pneumonia with pleural effusion. Pleural fluid analysis revealed
in Gram stain, numerous gram-negative bacilli and a few Gram-
positive and Gram-negative diplococci; the culture indicated the
presence of polymicrobial isolates. Treatment included pleural
drainage for 20 days, 21 days of intravenous antibiotics, includ-
ing ceftriaxone, clindamycin, gentamicin, and metronidazole,
followed by 28 days of oral antibiotics, amoxicillin - clavulanic
acid. Despite no radiological improvement, a CT scan revealed
cystic lesions in the right lung (Figures 2 and 3). Surgical lobec-
tomy of the right upper lobe was performed, with pathology
indicating congenital pulmonary airway malformation type I.
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Case 2: A 13-year-old female with no chronic illnesses or
toxic habits and up-to-date vaccinations, that lives in adverse
environmental conditions, presents with right abdominal pain
and fatigue. Physical examination showed peritoneal irritation
signs. An exploratory laparoscopy revealed no abnormalities.
She later developed right-sided pleural involvement, and chest
X-ray showed pleural effusion (Figure 4). Pleural fluid analysis
confirmed empyema, Gram stain is described in (Figure 5), and
culture indicates the presence of polymicrobial isolates. The
patient underwent thoracic drainage for 36 days. Despite per-
sistent fever, imaging follow-up revealed an abscess in the right
upper lobe. She received antibiotics, ampicillin sulbactam and
clindamycin, for six weeks and surgical abscess drainage. Strep-
tococcus constellatus was identified from the abscess specimen,
by Mass Spectrometry, by Matrix-Assisted Laser Desorption/
lonization Time-of-Flight (MALDI TOF). Orthodontia evaluation
was performed, with multiple dental septic foci and periodonti-
tis was observed, removing 2 dental pieces was necessary.

~

Figure 1: Case 1. Polymicrobial empyema. Chest X-ray showing
\\right pneumonia with pleural effusion.

Figures 2 & 3: Case 1. Polymicrobial empyema and congenital
pulmonary airway malformation type I. CT scan showing cystic
images in the right lung after empyema treatment.

\

Discussion

Polymicrobial etiology of PE in children, particularly involving
oral aerobic and anaerobic microorganisms, is rare. In literature
research we only find a case report of 3 pediatric patients, 2 of
them with neurologic disabilities, in which polymicrobial etiolo-
gy of PE was identified [7]. Most of the bacteria isolets in pleural
samples correspond to oral cavity and dental microbiome [7].

In adults there seems to be an increase in polymicrobial and
monomicrobial not streptococcus cases of pleural infection
[8,9]. Anaerobes exhibited the highest mean abundance, fol-
lowed by other Gram-negative bacteria, and bacteria of the S
anginosus group [8,9].

Figure 4: Case 2. Polymicrobial empyema. Chest X-ray: obliteration
\\of the right costophrenic angle.

~

Figure 5: Gram stain from pleural fluid sample shows gram-negative
\\cocci, and gram-positive cocci with few gram-negative bacilli.

~
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Figure 6: CT scan of the chest showing an abscess in the right
\\upper lobe, 75x70x70 mm.

The most common comorbidities associated with PE in
adults were dental disease, followed by heart disease and dia-
betes mellitus, neurological disabilities, and less frequent but
with major mortality liver disease and malignancy [10].

Both of our patients, although coming from adverse social
and economic environments, didn’t report previous chronic
conditions. Case 2, beside poor oral hygiene, periodontitis and
septic focus, that recurred dental treatment involving the ex-
traction of teeth, were identified as infectious sources.

In Case 1 a pulmonary congenital malformation was iden-
tified. Congenital Cystic Adenomatoid Malformation, the most
common malformation in children, presents clinically as respi-
ratory infections or recurrent pneumonia [11]. There are no re-
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ports that polymicrobial PE are more common in this group of
patients.

Conclusion

Physiological micro aspiration in patients with periodontal
disease, combined with local or regional conditions, can lead to
pleuropulmonary complications.

This work aims to raise awareness about this etiology and its
predisposing factors.
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