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Case report 

Loculated empyema in a neonate successfully treated with chest tube 
thoracostomy and antibiotics 
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A B S T R A C T   

Empyema thoracis, defined as the accumulation of pus in the pleural space, is a rare entity in the neonatal period. 
There are very few cases described in the medical literature and there are still no treatment protocols in the 
management of empyema in neonates. In older infants and children, intrapleural fibrinolytics and surgery are 
often utilized since treatment of complicated parapneumonic effusions with chest tube and antibiotics alone 
often fail due to the viscous fluid and presence of loculations. Presented here is a case of a term neonate who 
exhibited symptoms of respiratory distress on the sixth day of life. Imaging modalities revealed massive left sided 
pleural effusion with loculations and mass effects. Pleural fluid was grossly pus and exudative in nature. Gram 
stain revealed gram-positive cocci but culture was negative. Empiric broad-spectrum antibiotics and chest tube 
drainage were utilized and patient was discharged after forty-seven days of hospital admission. In spite of 
prolonged hospital stay, patient survived with no complications. Therefore, nonoperative therapy could still be 
an option for neonates with loculated empyema. The key to success in treatment is immediate identification of 
effusion, prompt initiation of antibiotics, and early effective chest tube drainage.   

1. Introduction 

Pleural effusion is the accumulation of excess fluid in the pleural 
cavity. It is a rare entity in the neonatal period with an estimated inci-
dence of 20–440 cases in 20 000 neonatal admissions [1–3]. When it is 
associated with an underlying infection of the lung, it is termed as 
parapneumonic effusion. If left untreated, this effusion can result in fibrin 
deposition, loculations, and pus formation [4]. In the 18-year study by 
Barbosa et al., 82 (1.1%) cases of pleural effusion were diagnosed out of 
7,200 NICU admissions. Among those, only 3 (4.7%) were classified as 
empyema [1]. Due to the paucity of cases in the medical literature, the 
predisposing factors, etiology, and pathogenesis in the neonate are still 
unclear. 

Treatment of empyema was first described in the ancient texts of 
Hippocrates – “First, cut the skin between the ribs with a bellied scalpel; 
then wrap a lancet with a piece of cloth, leaving the point of the blade 
exposed a length equal to the nail of your thumb, and insert it. When you 
have removed as much pus as you think appropriate, plug the wound 
with a tent of raw linen, and tie it with a cord” [5]. Since then, de-
velopments in radiology, antimicrobials, and surgery resulted in further 
improvements in care of patients with empyema [4]. Even so, protocol 

in the management of empyema in the neonates still does not exist. 
Presented here is a rare case of complex empyema in a neonate suc-
cessfully treated with nonoperative therapy. 

2. Case report 

A 6-day old female presented with tachypnea, circumoral cyanosis, 
and undocumented fever. She was born term at 38 weeks age of gesta-
tion from a 23-year old primigravid mother via spontaneous vaginal 
delivery at a tertiary hospital. Mother had adequate prenatal checkup 
and the whole pregnancy was uneventful. Mother did not have difficult 
delivery and the membranes were ruptured artificially 30 min prior to 
giving birth. At birth, the newborn had an APGAR score of 7 and 9 at 1 
and 5 minutes respectively. Weight was 2,500 g, which was appropriate 
for gestational age. Facial features and physical examination findings 
compatible with a congenital anomaly were not identified. BCG and 
Hepatitis B vaccine were given. Patient had good suck, cry, and activity 
and was sent home after 48 hours. Upon follow-up at the outpatient 
clinic on her 4th day of life, patient was asymptomatic. Breath sounds 
were symmetric and no adventitious breath sounds were heard. Um-
bilical cord showed no signs of infection. At home, patient was exposed 
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to cigarette and incense smoke. There were no household contacts with 
illnesses or skin lesions. Patient was exclusively breastfed until the fifth 
day of life when she was given formula milk. She was reported to have 
fast breathing and circumoral cyanosis, which spontaneously resolved 
after an hour. On the sixth day of life, fast breathing and circumoral 
cyanosis recurred after breastfeeding, now associated with undocu-
mented fever and alar flaring. Patient was then rushed to the hospital. 

At the Emergency department, patient was tachycardic, tachypneic 
at 70 cycles per minute, afebrile, with an oxygen saturation of 70%. 
Weight was 2,500 g. Alar flaring, grunting, deep intercostal and sub-
costal retractions were appreciated. Breath sounds were markedly 
decreased on the left hemithorax. Point of maximal impulse was heard at 
the fourth intercostal space, right parasternal area. There were no 
murmurs. Umbilical stump is dry with no discharge. Patient was intu-
bated and was hooked to a mechanical ventilator. Complete blood count 
revealed leukocytosis (62.8 × 109/L) with segmenter predominance 
(66%). Complete opacification of the left lung with the trachea deviated 
to the right was noted on chest x-ray (Fig. 1). There were also hazy 
opacities in the right lower lung. 

Patient was diagnosed with Massive Pleural effusion secondary to 
Neonatal Pneumonia. Vancomycin and Ceftriaxone were started. Chest 
Ultrasound showed approximately 205ml fluid in the left hemithorax 
with septations and atelectasis of the underlying lung (Fig. 2). 

Chest CT scan with IV contrast was done revealing massive left sided 
pleural effusion with mass effects and area of atelectasis/consolidation 
on the posterior basal segment of the right lower lobe (Fig. 3). Chest tube 
was then inserted on the fourth intercostal space left mid-axillary line 
and pleural fluid was sent for analysis. 

Pleural fluid was exudative (Table 1) and the initial drain was 40 ml. 
Patient then had stable vital signs and had more audible breath sounds 
on the left upper lung fields. Feeding via orogastric tube was started on 
the fifth hospital day. Both the white blood cell count and the C-reactive 
protein were decreasing in trend. She was then extubated on the sixth 
hospital day. However, chest xray still revealed no change in the amount 
of pleural effusion. Video assisted thoracic surgery was contemplated 
but was also not done since the equipment is not available at the hospital 
and the patient is responding to medical therapy. Chest CT scan on the 
fifteenth hospital day (Fig. 4) showed significant but partial regression 
of pleural effusion and atelectasis. Repeat gram stain of pleural fluid 
revealed gram-positive cocci in pairs and in clusters but culture was still 
negative. Ceftriaxone was given for 14 days and was then shifted to 

Meropenem at 80mg/kg/day in 3 divided doses. On the other hand, 
Vancomycin was discontinued after twenty-eighth day of therapy. 
Intravenous Amikacin at 15mg/kg/day was added to Meropenem. Chest 
tube was removed at the thirty-fifth hospital day, draining a total of 
467ml of pleural exudate. Meropenem was completed for 28 days and 
the patient was discharged after forty-seven days of hospital admission. 

Patient was seen at the outpatient clinic at monthly intervals, was 
asymptomatic, and was steadily gaining weight. Repeat chest x-ray six 
weeks after discharge revealed no significant chest findings. 

Fig. 1. Chest xray on admission.  

Fig. 2. Chest ultrasound, 2nd hospital day.  

Fig. 3. Chest CT scan, 2nd hospital day.  

Table 1 
Pleural fluid analysis.  

Pleural Fluid 

Gross Turbid, yellow 
Cell count 16,,966 cells/mcL 
RBC 1,434 cells/mcL 
WBC 15,.562 cells/mcL 
Segmenters 73% 
Lymphocytes 26% 
Monocytes 1% 
LDH 8255 U/L (Pleural fluid:Serum 22.7) 
Protein 380 g/dL (Pleural fluid:Serum 8.8) 
Glucose 11.2 mg/dL 
AFB Negative 
Gram Stain Moderate Gram positive cocci with moderate leukocytes 
Culture No growth 
Cytology Negative for malignant cells, suggestive of acute inflammatory 

process  
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3. Discussion 

Effusions can appear at any time during the neonatal period. They 
may be asymptomatic or present with respiratory distress. As large 
effusion develops, it results in tachypnea, retractions, and cyanosis [6]. 
As in the case presented, the patient was initially asymptomatic with 
normal physical examination on follow-up, and then suddenly devel-
oped signs of respiratory distress on the sixth day of life. Physical ex-
amination on admission was compatible with a massive left-sided 
pleural effusion. The onset of symptom was early in the patient pre-
sented but comparable to the literature reviewed. Mean age of occur-
rence of parapneumonic effusions or empyema in the study of Shih et al. 
was 13.5 days with a range of 6–38 days [7]. Also, in the reviewed case 
reports of neonatal empyema, age of occurrence was 1–24 days with a 
median of 7 days [8–16]. This rapid accumulation of pleural fluid 
without an associated prodrome is unique from the other cases 
reviewed. From the few case reports of empyema, neonates were noted 
to have poor suck [9,10], jaundice [9], pallor, and lethargy [11] for a 
few days before presenting with respiratory distress and physical find-
ings of effusion. In addition, three cases were diagnosed with sepsis 
treated with antibiotics before symptoms of pleural effusion manifested 
[13–15]. All of these cases had predisposing factors that could lead to 
infection such as premature rupture of membranes [8,9], maternal fever 
in the immediate postpartum period [10,11], and prematurity with 
extremely low birthweight [15]. Primary immunodeficiency was ruled 
out through physical examination specifically the timely separation of 
umbilical cord, absence of congenital deformities, and characteristic 
facial features. Also upon follow-up, failure to thrive and recurrent in-
fections were not noted. Hence, it could be postulated that the absence 
of prodrome and rapid accumulation of effusion could reflect neonate’s 
impaired immunity and also the virulence of the infecting organism. 

Chest radiograph is frequently used as the first investigation method 
to suggest the presence of a parapneumonic collection. Chest ultraso-
nography confirms the presence of a pleural fluid and it is useful to 
detect amount of fluid, fibrinous septations, debris or loculations in the 
pleural space [17]. Chest x-ray, ultrasound, and Chest CT scan were 
utilized in the case revealing massive left-sided pleural effusion with 
septations and area of atelectasis/consolidation in the right lower lung. 
However, in a study comparing chest ultrasound and chest CT scan in 
children with parapneumonic effusion, Chest CT did not provide any 
additional clinically useful information that was not also seen on chest 
ultrasound [18]. While unnecessary for most cases of pediatric empy-
ema, it has a role in complicated cases and particularly in immuno-
compromised children where a CT scan could reveal other serious 
clinical problems [19]. In the case presented, CT scan provided an 
assessment of the pulmonary parenchyma (ruling out possible malfor-
mations) beneath the effusion. It also provided an accurate representa-
tion of the thoracic anatomy if future surgical interventions would be 
necessary. 

In patients with exudative pleural effusions, the differential cell 
counts provide clues for the etiology of pleural effusions. High total 
white blood cell count (WBC) with predominance of polymorphonuclear 
cells, as in the case, indicates bacterial infection [20]. Bacterial infection 
causes a fall in pleural fluid pH and glucose with an increase in the 
pleural fluid LDH, brought about by increased glycolysis due to bacterial 
metabolism and cell lysis [21]. The result is a patient having a pleural 
fluid with a high LDH, low pH, and low glucose which may or may not 
have a positive gram stain or culture. This could be distinguished from 
chylothorax, which demonstrates a lymphocytic predominant exudate 
with an elevated protein but not LDH [22]. Pleural fluid cholesterol and 
triglyceride were not done since the pleural fluid of the index patient is 
grossly pus with an LDH > 1,000, glucose < 40 mg/dL, and a positive 
gram stain which fits the criteria of a complex empyema based on Light’s 
classification [23]. 

Adequate antimicrobial treatment is the primary therapeutic target 
at the onset of parapneumonic effusion. While initial broad-spectrum 
antibiotics should cover the typical bacterial flora of the underlying 
disease, it is adapted to the results of the bacterial culture of the pleural 
samples later on [19]. However, cultures are slow and can have 
false-negative results because of small sample volume, previous anti-
biotic therapy, or unsatisfactory conditions of transport and storage 
which can impair the viability of pathogens [24]. This was evident in 
multiple studies with low yield of pleural fluid culture. In one study, 
only 40% of 50 pediatric patients had positive pleural fluid culture [25]. 
In another study of 58 children with empyema, only 39% had positive 
pleural fluid culture and 5% had positive blood culture [26]. This was 
not different from the case, since the patient had gram-positive cocci in 
pleural fluid gram stain but had negative blood and pleural fluid culture 
two days after the initiation of antibiotic. 

Intravenous Cefotaxime or Ceftriaxone could be used as empiric 
treatment until culture results are known. Clindamycin or Vancomycin 
could be added if community-acquired MRSA is suspected [27]. Van-
comycin and ceftriaxone were used as initial antibiotic therapy in the 
case and was continued for 4 weeks and 2 weeks respectively. Although 
there were studies demonstrating the risks of hyperbilirubinemia in 
neonates receiving ceftriaxone, the index patient did not have any 
adverse effect from this drug. Meropenem with amikacin was started 
due to nonresolution of effusion in the imaging studies. The effectiveness 
of Meropenem for neonatal infections has been assessed in small, non-
comparative studies that demonstrated a favorable clinical response in 
neonates in whom previous conventional therapy had failed. An ami-
noglycoside was added for synergistic bactericidal activity [28]. 

Although no evidence exists for the recommended duration of 
treatment for empyema, a total of three to four weeks duration is 
reasonable if there is adequate drainage and no evidence of additional 
complications [29]. Normally, H. influenzae and S. pneumoniae need 
7–14 days course of antibiotics while S. aureus needs 3–4 weeks [21]. In 
a case series by Sharma et al. on neonatal empyema with growths of 
S. aureus, all three cases were treated with antibiotics for three weeks in 
addition to intercostal tube drainage [8]. In contrast, antibiotics were 
used for six weeks in the case presented. Chest tube drainage was also 
prolonged at thirty-three days compared to the range of one to thirty 
days in the literature. 

Chest tube drainage is indicated for complicated parapneumonic 
effusions. However, larger pleural fluid collections are frequently locu-
lated. Thus, simple drainage by chest tube alone commonly fails if em-
pyema is greater than forty percent of the hemithorax [30]. Complex 
complicated parapneumonic effusions should be given thrombolytic 
agent intrapleurally in addition to tube thoracostomy. Thrombolytic 
agents will dissolve the fibrin membranes that are responsible for the 
loculation and facilitate drainage of the effusion [23]. However, there is 
conflicting evidence of the benefit of pleural antifibrinolytic therapy in 
the pediatric population [30]. With the increased use of the minimally 
invasive surgery, video assisted thoracoscopic surgery (VATS) has been 
proposed as a first-line therapy in patients with empyema, especially 

Fig. 4. Chest CT scan, 15th hospital day.  
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those with more advanced disease. A number of retrospective reviews 
have demonstrated that VATS decreases the length of chest tube 
drainage and hospitalization [31]. In a meta-analysis by Avansino et al. 
pediatric patients with empyema who underwent primary operative 
therapy (antibiotics and either VATS or thoracotomy) had a lower 
aggregate in-hospital length of stay, duration of tube thoracostomy, and 
duration of antibiotic therapy compared with patient who underwent 
nonoperative therapy (antibiotics and thoracentesis and/or tube thor-
acostomy) [32]. Due to the institution’s limited resources, only nonop-
erative therapy was received by the index patient resulting to a 
prolonged hospital stay. But in spite of this, patient still improved with 
no complications observed. 

A loculated empyema is a potentially lethal condition. Failure to 
control the pleural process may lead to persistent sepsis, disseminated 
abscess, bronchopleural or bronchocutaneous fistula or progress to 
restrictive lung disease [13]. Nevertheless, children with pleural effu-
sion usually do well and their lung functions return to normal in the 
majority of children regardless of the management mode of pleural 
effusion [27]. In the thirteen cases of neonatal empyema reviewed, only 
one patient succumb to death secondary to acute renal failure probably 
due to severe sepsis [9]. Other patients survived with no associated 
complications. Likewise, the patient in the case presented survived 
despite receiving only nonoperative therapy for complex empyema. 

Children with pleural effusion should have a follow-up within 4–6 
weeks of hospital discharge depending on the child’s clinical status. 
Also, a chest radiograph should be requested at 4–6 weeks. The index 
patient’s chest x-ray revealed normal results 6 weeks after discharge 
although complete radiological resolution is usually expected by 3–6 
months [27]. 

4. Conclusion 

Empyema thoracis is rare in the newborn period. Several modalities 
of treatment have been suggested to treat empyema in among the pe-
diatric population. In this report, a successful management of a rare case 
of complex empyema in a neonate was described. The key to success is 
immediate identification of effusion, prompt initiation of empiric broad- 
spectrum antibiotics, and early effective chest tube drainage. In spite of 
patient’s prolonged hospital stay, nonoperative therapy could still be an 
option in treating patients with loculated empyema, especially in 
resource-limited institutions. 
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