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Abstract 

Background 
The management of pleural empyema in children varies across different paediatric centres 
across the world. Most international guidelines recommend either treatment with a chest 
drain and fibrinolytics or video-assisted thoracoscopic surgery (VATS)1. 

Methods 
A retrospective study was performed on children admitted with a pleural empyema to 
Children's Health Ireland (CHI), Crumlin from 2008 to 2019 to examine the impact of new 
clinical guideline that was introduced in June 2014. Our study compared empyema cases pre-
and post-guideline to identify any difference in the clinical outcomes between the two groups. 

Results 
Data on 21 children pre and 20 children post-guideline were examined. Chest drain and 
intrapleural fibrinolytic was the commonest treatment modality across both groups (10 (50%) 
versus 5(23.8%)). The number of patients who required surgical decortication decreased from 
11 (52.4%) to 7 (35%) post-guideline. The median length of stay at our centre decreased post 
guideline from 15 (5-32) to 11 (6-27) days but this difference was not statistically significant 
(p=0.83).  

Discussion 
This study demonstrated a trend towards less invasive surgery and decreased days in hospital 
post introduction of a clinical guideline on the management of pleural empyema in children. 
The findings reflect the importance of standardising the management in this rare but 
significant respiratory illness. 

Introduction 

Pleural empyema is defined by the presence of intrapleural pus in the pleural cavity2. Pleural 
empyema is a rare complication of bacterial pneumonia3. The most commonly causative 
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organisms are streptococcus pneumoniae and staphylococcus aureus4,5. The incidence of 
pleural empyema in children is 3.3 per 100,000 children1,6. 

The management of pleural empyema in children involves antibiotics alone, chest drain 
insertion with or without intrapleural fibrinolytics or video-assisted thoracoscopic surgery 
(VATS)1,7,8. Paediatric centres across the world adopt different approaches to the 
management of pleural empyema7,8. A number of randomised controlled trials have been 
published over the past 15 years comparing the different management modalities9. The 
studies demonstrated that chest drain insertion with fibrinolytics was just as effective as VATS 
but that it more cost effective9,10. 

At our tertiary paediatric centre, there was no unified approach to the management of pleural 
empyema so a clinical guideline was developed to standardise treatment. This study examines 
the impact of this clinical guideline on the clinical outcomes of children with pleural 
empyema.  

 

Methods 

We performed a retrospective review of children who were admitted to Children’s Health 
Ireland (CHI), Crumlin with a pleural empyema from 2009 to 2019. Pleural empyema was 
defined as a collection of pus in the pleural cavity identified by lung ultrasound. CHI, Crumlin 
is the largest paediatric centre in Ireland and the national centre for cardiothoracic surgery. 
Data on their clinical course obtained from medical records was included in the analysis. Data 
was collected on a random selection of patients admitted before and after the clinical 
guideline was introduced. The new clinical guideline was introduced in June 2014 (Figure 1) 
so we compared cases of pleural empyema five years before and after the introduction of the 
guideline to examine if there were differences in clinical outcomes between the two groups. 
The guideline was developed from the BTS guideline on pleural empyema in children6. The 
study was approved by the local hospital ethics committee. 

Statistical analysis was performed using SPSS 24.0. Wilcoxon signed rank and McNemar tests 
were used to compare pre and post guideline data. 

 

Results 

Data on 41 children was collected, 21 children pre and 20 children post guideline introduction.  
Overall, the male: female ratio was 1:1.7 and the mean age was 5.6 ± 4.5 years. When 
comparing the two groups, there was no statistical difference in their patient characteristics 
(Table 1). In respect to clinical outcomes between the two groups, there was no statistical 
difference in the median number of days of symptoms pre-admission (5 (4-12.5) versus 4.5 
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(3-8.5), p=0.89), length of stay at the referring hospital (4 (1.75-9.5) versus 3.5 (1-8), p=0.59) 
or length of stay at treating hospital (15 (10.5-20.5) versus 11 (9-16.5), p=0.83).  

Chest drain insertion (+/- intrapleural fibrinolytics) was the commonest primary treatment 
strategy used pre and post guideline. Chest drain and intrapleural fibrinolytics was used more 
commonly post implementation of the guideline (6 (28.6% versus 10 (50.0%), p=0.01). 
Surgical decortication as a primary treatment strategy decreased from 8 (38.1%) to 5 (25%) 
patients post guideline but this figure did not reach statistical significance (p=0.34). There was 
no difference in the median number of days with a chest drain between the two groups (7(4-
9) versus 6 (5-8), p=0.48).  Similar numbers of patients in both groups were admitted to the 
paediatric intensive care unit (PICU) (10 (47.6%) versus 11 (55%), p=0.79). However, the 
majority of these admissions were routine overnight admissions post-surgical procedure. One 
patient in each timeframe studied developed a pneumothorax post CD insertion. There were 
no other significant complications seen. There was no statistical difference between the 
failure rate requiring a surgical decortication during either time period (4 (19.0% versus 1 
(5%), p=0.20). The readmission rate was similar across the two groups (3 (14.3%) versus 3 
(15%), p=1.00). No patient died across the timeframe of the study.  

In respect to investigations performed, there was no difference between the two groups, 
except that more children had a nasopharyngeal aspirate (NPA) taken after the guideline was 
implemented (8 (38.1%) versus 15 (71.4%), p=0.02). Of note, blood cultures rarely 
demonstrated a positive growth. Group A streptococcus was identified on blood cultures in 
one patient from each group. Also, pleural fluid cultures were rarely positive in both groups, 
with one positive results pre-guideline and two positive results post-guideline. Pleural fluid 
PCR results were positive in 6/16 (37.5%) versus 10/20 (52.5%) of patients pre and post 
guideline. Streptococcus pneumonia was the pathogen identified in all positive samples apart 
from one sample that identified haemophilus influenza. Most children (18 (85.7%) and 17 
(85%)) received a Chest X-ray (CXR) at their outpatient follow up visit. 

 

Discussion 

This study demonstrates that the introduction of a clinical guideline for the management of 
pleural empyema resulted in a more standardized approach. The rate of CD insertion and 
intrapleural fibrinolytics significantly increased from 28.6% to 50% post introduction of the 
guideline. Although there was no statistically significant difference in clinical outcomes 
between the two groups, it is important to highlight that a less invasive approach did not 
result in worsening clinical outcomes.  

There are few randomised controlled trials or systematic reviews published in the literature 
on the management of pleural empyema in children. A recent systematic review examined 
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video-assisted thoracoscopic surgery (VATS) versus thoracentesis and chest drain insertion 
(with or without the use of intrapleural fibrinolytics) for the management of pleural empyema 
in all age groups11. Six RCTs on children were included in this analysis and there was no 
significant statistical difference identified in clinical outcomes between the two groups.  

 

In this study, the majority of patients (70%) were managed with a CD insertion (+/- 
intrapleural fibrinolytics) post guideline. A number of studies have supported the use of chest 
drain insertion and intrapleural fibrinolytics as a first line treatment option for pleural 
empyema in children12. These reports confirm that this therapeutic option is safe, reliable and 
minimally invasive. Cobanoglu et al demonstrated that chest drain insertion and intrapleural 
fibrinolytics can be used as first line option in treating empyema in children with high success 
rate (13,14). Intrapleural fibrinolytics have been shown to decrease the length of hospital stay 
in cases of pleural empyema in a number of studies15,16. In a similar study to ours, one centre 
introduced a clinical pathway for the management of pleural empyema with intrapleural and 
reported less days requiring less days with the chest drain in situ16. In this study, although 
more children received intrapleural fibrinolytics post guideline; there was no significant 
improvement in clinical outcomes with the addition of intrapleural fibrinolytics. 

In general, studies have demonstrated favourable clinical outcomes for children with 
empyema irrespective of the chosen treatment modality17. Our study demonstrated a failure 
rate requiring surgical decortication of 5% post introduction of the guideline. A recent 
observational study with similar numbers to our study examining the clinical outcomes for 
children demonstrated a failure rate requiring surgical intervention of 33%18. The lower 
failure rate in our study may be due to the fact that not all cases presenting to our centre 
were included in the analysis. The main limitation of this study was the small number of 
patients and that only a random selection of patients with empyema who were admitted to 
our centre were included in the analysis. The fact that data on all cases presenting to our 
hospital was not collected may have biased our findings. However, the numbers included in 
the analysis here are comparable to a number of similar studies presented elsewhere18-20. In 
addition to the small numbers included in the analysis being a limitation, there is diminished 
generalisability due to this being a single centre retrospective study. 

The introduction of a standardised approach for the management of pleural empyema 
resulted in a less invasive surgical approach being adopted more frequently but this did not 
reach statistical significance. The clinical outcomes did not change post introduction of the 
guideline. This study demonstrates the importance role clinical guidelines play in 
standardising management for a rare but important paediatric respiratory issue. 

 



 Ir Med J; September 2024; Vol 117; No. 8; P1019 
September 26th, 2024 

 
Declarations of Conflicts of Interest: 

None declared.  

Corresponding author: 

Des W Cox,  
Respiratory department,  
Children’s Health Ireland, Crumlin,  
Dublin 12,  
Ireland. 
E-Mail: des.cox@olchc.ie 
 

References: 

1. Cremonesini, D., & Thomson, A. (2007). How Should We Manage Empyema: Antibiotics 
Alone, Fibrinolytics, or Primary Video-Assisted Thoracoscopic Surgery (VATS)? Seminars in 
Respiratory and Critical Care Medicine, 28(3), 322–332. https://doi.org/10.1055/s-2007-
981653 

 
2. A Janahi, I. (2020). Epidemiology, clinical presentation, and evaluation of parapneumonic 

effusion and empyema in children. UpToDate. 
https://www.uptodate.com/contents/epidemiology-clinical-presentation-and-
evaluation-of-parapneumonic-effusion-and-empyema-in-children. 

 
3. Niemi, E., & Korppi, M. (2011). Parapneumonic empyema in children before the era of 

pneumococcal vaccination. Acta Paediatrica, 100(9), 1230–1233. 
https://doi.org/10.1111/j.1651-2227.2011.02290.x 

 
4. Pabary, R., & Balfour-Lynn, I. M. (2013). Complicated pneumonia in children. Breathe, 

9(3), 210–222. https://doi.org/10.1183/20734735.043012 
 
5. Chibuk, T. K. (2011). Paediatric complicated pneumonia: Diagnosis and management of 

empyema. Paediatrics and Child Health. https://doi.org/10.1093/pch/16.7.425 
 
6. Balfour-Lynn, I. M. (2005). BTS guidelines for the management of pleural infection in 

children. Thorax, 60(suppl_1), i1–i21. https://doi.org/10.1136/thx.2004.030676 
 

 

mailto:des.cox@olchc.ie
https://doi.org/10.1055/s-2007-981653
https://doi.org/10.1055/s-2007-981653
https://www.uptodate.com/contents/epidemiology-clinical-presentation-and-evaluation-of-parapneumonic-effusion-and-empyema-in-children
https://www.uptodate.com/contents/epidemiology-clinical-presentation-and-evaluation-of-parapneumonic-effusion-and-empyema-in-children
https://doi.org/10.1111/j.1651-2227.2011.02290.x
https://doi.org/10.1183/20734735.043012
https://doi.org/10.1093/pch/16.7.425
https://doi.org/10.1136/thx.2004.030676


 Ir Med J; September 2024; Vol 117; No. 8; P1019 
September 26th, 2024 

 
7. Mattei, P., & Allen, J. L. (2006). Treatment of Empyema in Children. American Journal of 

Respiratory and Critical Care Medicine, 174(2), 110–111. 
https://doi.org/10.1164/rccm.200605-675ed 

 
8. Leung, C., & Chang, Y.-C. (2006). Video-assisted Thoracoscopic Surgery in a 1-month-old 

Infant with Pleural Empyema. Journal of the Formosan Medical Association, 105(11), 936–
940. https://doi.org/10.1016/s0929-6646(09)60179-0 

 
9. Marhuenda, C., Barcelo, C., Fuentes, I., Guillen, G., Cano, I., Lopez, M., Hernandez, F., 

Perez-Yarza, E. G., Matute, J. A., Garcia-Casillas, M. A., Alvarez, V., & Moreno-Galdo, A. 
(2014). Urokinase Versus VATS for Treatment of Empyema: A Randomized Multicenter 
Clinical Trial. PEDIATRICS, 134(5), e1301–e1307. https://doi.org/10.1542/peds.2013-3935 

 
10. Sonnappa, S., Cohen, G., Owens, C. M., van Doorn, C., Cairns, J., Stanojevic, S., Elliott, M. 

J., & Jaffé, A. (2006). Comparison of Urokinase and Video-assisted Thoracoscopic Surgery 
for Treatment of Childhood Empyema. American Journal of Respiratory and Critical Care 
Medicine, 174(2), 221–227. https://doi.org/10.1164/rccm.200601-027oc 

 
11. Redden, M. D., Chin, T. Y., & van Driel, M. L. (2017). Surgical versus non-surgical 

management for pleural empyema. Cochrane Database of Systematic Reviews. 
https://doi.org/10.1002/14651858.cd010651.pub2  

 
 
12. Khalil, B. A., Corbett, P. A., Jones, M. O., Baillie, C. T., Southern, K., Losty, P. D., & Kenny, 

S. E. (2006). Less is best? The impact of urokinase as the first line management of 
empyema thoracis. Pediatric Surgery International, 23(2), 129–133. 
https://doi.org/10.1007/s00383-006-1806-5 

 
13. Cobanoglu, U., Sayir, F., Bilici, S., & Melek, M. (2011). Comparison of the methods of 

fibrinolysis by tube thoracostomy and thoracoscopic decortication in children with stage 
II and III empyema: a prospective randomized study. Pediatric Reports, 3(4), 29. 
https://doi.org/10.4081/pr.2011.e29 

 
14. Stefanutti, G., Ghirardo, V., Barbato, A., & Gamba, P. (2010). Evaluation of a pediatric 

protocol of intrapleural urokinase for pleural empyema: A prospective study. Surgery, 
148(3), 589–594. https://doi.org/10.1016/j.surg.2010.01.010 

 
15. Thomson, A. H. (2002). Randomised trial of intrapleural urokinase in the treatment of 

childhood empyema. Thorax, 57(4), 343–347. https://doi.org/10.1136/thorax.57.4.343 

https://doi.org/10.1164/rccm.200605-675ed
https://doi.org/10.1016/s0929-6646(09)60179-0
https://doi.org/10.1542/peds.2013-3935
https://doi.org/10.1164/rccm.200601-027oc
https://doi.org/10.1007/s00383-006-1806-5
https://doi.org/10.4081/pr.2011.e29
https://doi.org/10.1016/j.surg.2010.01.010
https://doi.org/10.1136/thorax.57.4.343


 Ir Med J; September 2024; Vol 117; No. 8; P1019 
September 26th, 2024 

 
 

16. James CA, Lewis PS, Moore MB, Wong K, Rader EK, Roberson PK, Ghaleb NA, Jensen HK, 
Pezeshkmehr AH, Stroud MH, Ashton DJ. Efficacy of standardizing fibrinolytic therapy for 
parapneumonic effusion. Pediatr Radiol. 2022 Apr 22:1–8.  
Doi: 10.1007/s00247-022-05365-z.   

 
17. Honkinen, M., Lahti, E., Svedström, E., Jartti, T., Virkki, R., Peltola, V., & Ruuskanen, O. 

(2013). Long-term recovery after parapneumonic empyema in children. Pediatric 
Pulmonology, 49(10), 1020–1027. https://doi.org/10.1002/ppul.22966 

 
18. Maffey, A., Colom, A., Venialgo, C., Acastello, E., Garrido, P., Cozzani, H., Eguiguren, C., & 

Teper, A. (2019). Clinical, functional, and radiological outcome in children with pleural 
empyema. Pediatric Pulmonology, 54(5), 525–530. https://doi.org/10.1002/ppul.24255 

 
19. Ciftci, T. T., Akinci, D., Unal, E., Tanir, G., Artas, H., & Akhan, O. (2021). Percutaneous 

management of complicated parapneumonic effusion and empyema after surgical tube 
thoracostomy failure in children: a retrospective study. Diagnostic and Interventional 
Radiology, 27(3), 401–407. https://doi.org/10.5152/dir.2021.20331 

 
20. Svetanoff, W. J., Dorman, R. M., Dekonenko, C., Osuchukwu, O., Jain, S., Depala, K., Myers, 

A., Oyetunji, T. A., & St Peter, S. D. (2020). Protocol-driven Antibiotic Treatment of Pediatric 
Empyema After Fibrinolysis. Pediatric Infectious Disease Journal, 40(1), 44–48. 
https://doi.org/10.1097/inf.0000000000002872 

 

 

 

https://doi.org/10.1002/ppul.22966
https://doi.org/10.1002/ppul.24255
https://doi.org/10.5152/dir.2021.20331
https://doi.org/10.1097/inf.0000000000002872


 Ir Med J; September 2024; Vol 117; No. 8; P1019 
September 26th, 2024 

 

 


