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Case Report

Empyema thoracis in an infant: A case report
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Pediatric empyema thoracis is a complication of bacterial 
pneumonia. Pulmonary pneumatoceles are thin-walled, 
air-filled cysts that develop within the lung parenchyma 

as a complication of pneumonia. They can also result from 
non-infectious etiologies such as trauma and positive pressure 
ventilation [1]. The prevalence of empyema is predominant in 
spite of advent newer antibiotics still resulting in significant 
morbidity and mortality. Most often, pneumatocele is commonly 
seen in infants and young children as a complication of 
Staphylococcus aureus pneumonia [2,3]. Detailed clinical 
history, physical examination, and relevant routine and specific 
investigation should be done. The pleural fluid should be studied 
for Gram staining, microscopy, cytology, pleural fluid culture, 
and antibiotic sensitive pattern. All the patients are to be treated 
with tube thoracostomy and antibiotic therapy depending on the 
culture and sensitivity pattern.

CASE REPORT

A 49-day-old baby was admitted to our hospital with a history 
of cough for 2 days, fever, vomiting, rapid breathing, and refusal 
to feed for 1 day. The child was born at 38 weeks of gestation 
and birth weight of 3.4 kg by lower segment cesarean section (in 
view of transverse lie). The baby did not cry immediately after 

birth and required bag and mask ventilation after which oxygen 
therapy was given for 24 h. He had a history of early-onset 
neonatal sepsis. The patient also had convulsion on day 3 of life 
for which anticonvulsants were started. On day 6, the patient was 
discharged. The child had a history of bottle feeding. On day 47 
of life, the child had fever and cough for which the child was 
admitted and investigated in outside hospital. Total leukocyte 
count (TLC) and C-reactive protein (CRP) were raised. Chest 
X-ray was normal (Fig.  1). The child had received injectable 
antibiotics for 1 day. Childs condition deteriorated hence the child 
was shifted to our hospital.

On examination, he was afebrile, tachycardia and tachypnea 
were present. Saturation on room air was 88%. On respiratory system 
examination, trachea was shifted to right, air entry was reduced on 
the left side, dull note on left side and bilateral crepitations were 
present. Other systemic examination was normal. The child was not 
maintaining saturation on nasal prongs and distress was increasing, 
so the child was started on mechanical ventilation.

Blood investigations were done. Blood gas analysis showed 
metabolic acidosis. Complete blood count (CBC) showed low 
hemoglobin, increased TLC (52,200/mm3) with 92% polymorphs. 
CRP was elevated (192 mg/dl). Chest X-ray was done which 
was suggestive of left-sided effusion and pneumatoceles (Fig. 2) 
which gradually kept on increasing in size (Fig.  3). High-
resolution computed tomography (HRCT) chest was suggestive 
of left-sided multiloculated draining empyema with atelectasis, 
consolidation, and pneumatoceles (Fig. 4). Intercostal drainage 
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tube (ICD) was inserted (Fig. 5) and fluid was sent for examination 
which was suggestive of empyema (total protein = 3.7 g/dl, 
TLC= 100 cells/mm3 with 70% polymorphonuclear cells, lactate 
dehydrogenase = 1597 IU/L).

The child was treated with meropenem at 20 mg/kg/dose 
and vancomycin at 15 mg/kg/dose, inotropes (dopamine and 

dobutamine), packed red blood cell (PRBC) transfusion, and total 
parenteral nutrition (TPN). Gradually over 8 days, ventilatory settings 
were tapered and inotropes were omitted. On day 9, the patient was 
extubated. Chest physiotherapy and nebulization were given. Oral 
feeds were started and increased gradually. Pleural fluid and blood 
cultures were sterile. ET tube culture showed MRSA following 
which sensitive antibiotics were started. The patient improved 
clinically with antibiotic administration and physiotherapy. Air entry 
improved and pneumatoceles reduced on X-ray (Fig. 4). On day 19, 
ICD was removed. IV antibiotics were given for total 21 days and 
then shifted on oral antibiotics for 2 weeks. On follow-up visit, oral 
antibiotics were stopped after 2 weeks as per improvement. Since 
then, the patient is asymptomatic.

DISCUSSION

Empyema thoracis is defined as “pus in the chest” or presence of 
microorganism in the pleural fluid. Overall, 0.6% of childhood 
pneumonias are complicated by parapneumonic effusion which 
may progress to empyema thoracis. It predominantly involves in 
the right lung and 7.1% are bilateral [4].

Pneumonias in infancy can be a difficult clinical and 
radiographic diagnosis: An initial normal chest radiograph in 

Figure 1: Normal chest X-ray on day 1 of illness

Figure 2: Left-sided effusion with pneumatocele

Figure 3: Pneumatocele increase in size (black arrow) reduced with 
ICD in situ (white arrow)

Figure 4: Pneumatocele and effusion 

Figure 5: HRCT showing pneumatocele
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infants does not eliminate the diagnosis of pneumonia like in our 
case where the 1st X-ray was normal. For that reason, all cultures 
should be taken as soon as possible and the treatment initiated 
along with a continuous clinical evaluation of the infant for further 
investigations to detect complications such as pneumatoceles 
(repeat chest X-ray, redo blood test). A pulmonary pneumatocele 
is a frequent radiological finding that can occur during the course 
of acute pneumonia in children. Pneumatoceles are differentiated 
from lung abscesses, another radiological finding in the course of 
pneumonia, due to their tendency to rapidly change in appearance, 
size, and location [2]. The incidence of the formation of 
pneumatocele ranges from 2% to 8% of all cases of pneumonia in 
children with incidence up to 85% in S. aureus pneumonias [2,3].

Empyema may occur at any age, but at a very young and the 
debilitated elderly seem particularly susceptible. In the reports 
of Le Roux [5] and Benfield [6], one-half of all empyema’s 
patients had complications of primary lung infection. Diagnostic 
aspiration of grossly purulent material from the involved pleural 
cavity established the diagnosis in all cases. In the pre-antibiotic 
era, empyema was a common complication of pneumonia, usually 
caused by pneumococcal and streptococcal organisms. However, 
with the control of these organisms by the use of the appropriate 
antibiotics, a whole new spectrum of infecting organisms, S. aureus, 
Escherichia coli, Klebsiella, Pseudomonas sp., Bacteroides sp., 
Proteus sp., Aerobacter aerogenes, and Streptococcus pyogenes, 
has emerged [7].

In 137 cases, the culture of the aspirates was positive for 
bacteria. Therapy before admission is probably largely responsible 
for the high percentage of sterile aspirates. Nearly all patients 
were exposed to preadmission antibiotic medication. Suboptimal 
courses of antibiotic modify the clinical course of the disease, 
resulting in inapparent or suppressed infection and the formation 
of sterile abscesses which was seen in our patient.

The work of Benfield [2] supports this observation; 38% 
of his cases had sterile cultures, and 88% of the patients had 
antibiotics before admission. S. aureus was the most frequently 
recovered organism in the aspirates of the author’s patients 
following pneumonia infection [7-9]. The conventional chest 
radiograph still provides the simplest and most accurate means 
of gaining diagnostic information regarding intrathoracic 
abnormalities. The chest X-ray films showed varying degrees of 
opacity of the involved hemithorax and shifting of the mediastinal 
structures in all patients. The chest radiograph was invaluable 
in the assessment of the progressive healing of the underlying 
pulmonary parenchyma pathology, the resolution of the effusion, 
and the determination of full expansion of the lung.

The mainstay in the treatment of empyema is the administration 
of sensitive antibiotics combined with the immediate institution 
of catheter drainage. The use of large-bore drainage catheters in 
the authors’ series improved the prognosis of the patients [9]. 
To prevent pneumococcal diseases, the WHO recommended 
the inclusion of PCVs in childhood immunization programs 
worldwide [10].

CONCLUSION

Our case highlights the importance of maintaining a high index of 
suspicion of pneumonia in children even with normal radiological 
findings with clinical signs and symptoms of respiratory illness. 
The initiation of adequate antibiotics is essential to prevent further 
complications. Clinicians should search for pneumatoceles and 
other complications when the pneumonia is inadequately treated. 
Surgical approaches are indicated in the case when respiratory 
function is compromised or infected pneumatoceles and 
pneumothorax.
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