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ABSTRACT. This paper is part of a larger clinical practice guideline on the diagnosis and management of parapneumonic 
effusion and empyema in children, developed by the Infectious Diseases Society of America. In this paper, the panel 
provides recommendations on the choice of pleural fluid drainage by chest tube with fibrinolysis versus mechanical 
debridement. The panel’s recommendations are based upon evidence derived from systematic literature reviews and 
adhere to a standardized methodology for rating the certainty of evidence and strength of recommendation according to 
the GRADE (Grading of Recommendations Assessment, Development, and Evaluation) approach. 
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In a child in whom pleural drainage is indicated, should chest tube placement with fibrinolysis be performed in 

preference to surgical debridement (i.e., Video-assisted thoracoscopic surgery)?  

Recommendation In children and adolescents (3 months to 18 years) with pneumonia-associated empyema in whom 

pleural drainage is indicated, the panel suggests using chest tube drainage and intrapleural fibrinolytics rather than 

surgical debridement as first-line therapy in most cases (conditional recommendation, very low certainty of evidence). 

Remark(s):  

• While comparative evidence consistently shows similar outcomes after fibrinolysis and surgical debridement, 

chest tube placement with fibrinolysis is less invasive and less costly. Additionally, it can often be performed as a 

bedside procedure, eliminating the need for general anesthesia.  

• VATS may be reserved for a subset of patients, such as those with extensive loculation and those with refractory 

disease after chest tube placement with fibrinolysis. 
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• The decision on the approach to pleural drainage can be influenced by the availability of local resources and 

personnel.  

A strong recommendation means most informed people would choose the recommended course of action and only a small proportion would not. 

A conditional recommendation means the majority of informed people would choose the suggested course of action but many would not.  

 

 

 

INTRODUCTION 

The approach to management of pleural empyema remains an area of debate. The historical recommendation was tube 

thoracostomy alone, though research has since confirmed the superiority of tube thoracostomy with pleural 

debridement versus chest tube alone. Options for reducing the burden of pleural empyema include operative (i.e. 

surgical debridement) or chemical (i.e. infusion a fibrinolytic agent) approaches. 

This guideline is part of a larger clinical practice guideline on the diagnosis and management of parapneumonic effusion 

and empyema in children, developed by the Pediatric Infectious Diseases Society (PIDS) and the Infectious Diseases 

Society of America (IDSA), and has been endorsed by the Pediatric Infectious Diseases Society (PIDS). This guideline 

provides recommendations for the choice of pleural fluid drainage by chest tube with fibrinolysis versus surgical 

debridement. This recommendation reinforces the previous IDSA/PIDS recommendation with additional data [1, 2]. The 

primary audience for this recommendation is clinicians treating patients with empyema. 

 

METHODS 

The panel’s recommendations are based on evidence derived from a comprehensive systematic literature review and 

adhere to a standardized methodology for rating the certainty of evidence and strength of recommendation according to 

the GRADE (Grading of Recommendations Assessment, Development, and Evaluation) approach [3]. The 

recommendations are labeled as “strong” or “conditional” according to an evaluation of the certainty of evidence, the 

balance between benefits and harms, patients’ values and preferences, resources/cost, and other factors such as 

acceptability, feasibility, and equity. More details about the systematic review and guideline development processes are 

presented in the Supplementary Material. 

A comprehensive literature search (through July 2024) was conducted as part of a systematic review. Key eligibility 

criteria at the topic and clinical question levels guided the search and selection of studies for inclusion. For this question, 

the panel considered patients 3 months to 18 years of age with parapneumonic effusion defined as empyema. Studies 

with adult or international populations in resource-limited areas were excluded. Randomized controlled trials and 

observational studies were screened for inclusion.  

Included studies were assessed for risk of bias using the Cochrane Risk of Bias Tool for RCTs and the Risk of Bias in Non-

randomized Studies of Interventions (ROBINS-1) tool for observational studies [4, 5]. Where applicable, study outcome 

data were pooled via meta-analysis using the random effects model 

Included studies underwent critical appraisal according to the GRADE approach. An assessment of the benefits and 

harms of care options informed the recommendation(s) [3]. Details of the systematic review and guideline development 

processes are available in the Supplementary material. 

SUMMARY OF EVIDENCE 
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A comprehensive search identified a total of 7 (4 randomized, controlled and 3 observational) studies addressing the 

panel’s prioritized outcomes [6-12].  

Four randomized controlled trials compared chest tube drainage with fibrinolytics with thoracoscopy [6-9]. All of these 

studies included children (<18yrs of age) who presented with radiographic evidence of parapneumonic effusion or 

empyema with indication for drainage. Likewise, three retrospective cohort studies compared VATS debridement with 

chest tube drainage with fibrinolytics in children [10-12].  

Surgical debridement was associated with 1.14 fewer days in the hospital than chest tube drainage with fibrinolytics; 

however, this difference was not found to be statistically significant (95% CI -3.38 to 1.10) [6-9]. Two observational 

studies also assessed length of stay, both of which found no significant differences between the surgical debridement 

and chest tube drainage [10, 11].  

The included studies provide conflicting results regarding the need for further intervention. While 3 observational studies 

reported surgical debridement being associated with fewer subsequent procedures (10.3% vs 24.5%; RR 0.45; 95% CI 

0.33-0.60) [10-12], 3 randomized controlled trials found no difference in the pooled risk of undergoing further 

interventions between surgical debridement and chest tube drainage (17.3% vs 16.8% RR 1.01; 95 CI 0.56 to 1.82) [6, 7, 

9]. 

Surgical debridement was associated with fewer chest tube days (MD -1.9; 95% CI -3.78 to 0.02) but no statistical 

difference in duration of supplemental oxygen requirement (MD -2.3; 95% CI -6.52 to 1.91).  

The overall certainty of the evidence is very low due to serious risk of bias concerns (according to the Cochrane Risk of 

Bias tool and ROBINS-I tool), as well as issues with imprecision due to the small number of events, a wide 95% CI, and 

inconsistency with large I-squared values when data was pooled.  

 

RATIONALE FOR RECOMMENDATION(S) 

While the included studies demonstrated similar outcomes between surgical debridement and chest tube drainage with 

fibrinolytics, the panel conditionally suggests chest tube drainage with fibrinolysis over surgical debridement. The panel 

took into consideration the higher costs associated with surgery as well as the feasibility. Surgical debridement requires 

general anesthesia and other risks inherent to operative procedures and requires specialized surgical training and 

expertise exceeding that of thoracostomy. The panel discussed that some hospitals may not have the necessary expertise 

or resources to perform VATS in children of all ages. Taken together, these factors favor the use of chest tube drainage 

with fibrinolysis.    

 

IMPLEMENTATION CONSIDERATIONS 

The ability to perform a thoracostomy, possibly with sedation, and to administer fibrinolytics on a scheduled basis are 

required to implement these recommendations.  

 

RESEARCH NEEDS 

Further research should help characterize the safety profile of these alternate approaches, particularly since2 

interventions, including iatrogenic adverse events that have not been sufficiently assessed for either intervention. There 

was insufficient evidence to make recommendations for different subgroups. 
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