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Introduction

Malignant  p leura l  e f fus ion  (MPE)  i s  a  common 
manifestation of advanced lung cancer, with approximately 
150,000 cases in the United States annually (1). MPE 
develops in approximately 30% of patients with advanced 
disease (2). Management of this clinical entity is largely 
palliative in nature, understanding that interventions 
to manage the effusion do not improve overall survival. 
However, currently we are in an expanding era of new 
treatment options in the management of advanced cancer 
that have not been seen before. With survival as a moving 
target, chronic problems become an increased concern. The 
ultimate goal of MPE treatment in this growing population 
of prolonged life expectancy is relief of dyspnea and 
prevention of fluid accumulation. 

Treatment options for MPE include therapeutic 
thoracentesis, chemical pleurodesis (talc, bleomycin, 

tetracycline, etc.), indwelling pleural catheter (IPC), and 
pleuroperitoneal shunting (3). Choice of approach is a 
multifactorial decision with consideration of potential 
symptomatic benefit, rate of fluid accumulation, ability of 
the lung to expand to the chest wall, and predicted patient 
survival (4). IPC’s are becoming increasingly utilized to 
manage these effusions given their ease of placement as a 
same-day procedure, patient control of drainage based on 
symptoms at home, and spontaneous pleurodesis (SP) in 
23–47% of patients (5,6). A recent randomized controlled 
trial illustrated that IPC’s are just as effective as chemical 
pleurodesis in controlling patient dyspnea, while also 
requiring fewer secondary pleural procedures (7). 

Complications of IPC placement include catheter-
associated pain, catheter dislodgment, development of 
fluid loculation, and infection (8). Incidence of secondarily 
infected pleural fluid after IPC placement has become an 
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area of clinical interest, particularly because management 
of this rare clinical scenario is heterogeneous (9-12) and 
largely not driven by robust literature. Here we report a 
case of IPC placement for MPE with secondary infection, 
ultimately culminating in open window thoracostomy 
(OWT) for definitive drainage. We subsequently review 
the management of this rare clinical scenario, including our 

experience with open drainage. 

Case presentation

The patient is a pleasant 74-year-old male with a history of 
non-small cell lung cancer who underwent video-assisted 
thoracoscopic (VATS) right upper lobe resection with 
mediastinal lymph node dissection, for stage IA non-small 
cell lung cancer (Figure 1). Nine months after definitive 
surgical resection, the patient developed progressive 
dyspnea and was found to have an MPE (Figure 2) on 
cytologic testing. 

His MPE was initially managed with intermittent 
thoracentesis, however increased frequency of required 
drainage procedures led to the placement of a PleurX 
catheter (BD technologies; Franklin Lakes, NJ, USA). After 
repeated dislodgements of the IPC at home necessitating 
re-insertion, his pleural fluid became purulent. Lab analysis 
demonstrated pan-sensitive Pseudomonas aeruginosa, for 
which he was prescribed a course of ciprofloxacin, and the 
IPC drain was kept in place. A subsequent dislodgement 
at home prompted re-evaluation of this strategy given 
the infected pleural space, the presence of a foreign body, 
and the patient’s inability to care for the IPC. In order to 
both achieve local control of the infection and provide 
durable pleural drainage, an OWT was performed with 
removal of three adjacent ribs and skin flap creation  
(Figure 3). The patient went home the first post-operative 
day without complications and was able to manage his 
drainage independently at home.

Discussion

The presence of MPE often signifies advanced or metastatic 
disease and thus is associated with poor prognosis. 
Prompt evacuation of the pleural cavity is essential for 
management of pleural infection, and delayed drainage 
has been associated with higher morbidity (13). There is 
no consensus regarding the optimal approach to pleural 
drainage. Thoracocentesis, small and large bore drains, and 
thoracoscopy all play a potential role (14). Pleuroperitoneal 
shunting initially represented an attractive approach to 
drainage of the pleural space, however it is both an invasive 
procedure and is associated with significant morbidity. 
As many as half of patients develop shunt occlusion and 
33% develop an infection related to the procedure (15). 
Rare reports of cancer seeding the chest wall (15,16) and 
pneumoperitoneum (17) have also been reported, thus it has 

Figure 1 Cross-sectional imaging of the patient’s initial disease 
burden, demonstrating a 2.7 cm speculated lesion of the right 
upper lobe. Full staging workup did not reveal any additional 
lesions or metastatic disease.

Figure 2 Pre-operative, sagittal view of the patient’s recurrent 
malignant pleural effusion after 1-day history of PleurX catheter 
dislodgement. The patient was draining 200 cc/day prior to open 
window thoracostomy.
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fallen out of favor in the setting of MPE. 
Insertion of IPC’s has been shown to be as effective 

at relieving symptoms of MPE as tube drainage and talc 
pleurodesis, and it improves quality of life (7). Patients with 
an IPC perform regular drainages and this may contribute 
to reducing the bacterial burden and thus the disease 
severity. IPC has the added benefit of achieving SP in a 
subset of patients. The recent ASAP trial demonstrated 
that aggressive drainage on a daily basis as compared 
to every other day improved the rate of SP to 47% 
from 24%, with a shorter median time to this endpoint  
(54 days with daily drainage as compared to 90 days every 
other day) (18). Initial IPC efficacy, measured objectively as 
<20% of the hemithorax containing fluid at 2 weeks by chest 
radiography, also predicts SP (9). Specific patient or cancer 
related variables, however, have not yet been elucidated in 
the literature. 

Unfortunately, there is an intermediate risk of pleural 
infection associated with IPC’s. In the TIME2 trial, IPC-
related pleural infection was reported in more patients 
than talc pleurodesis (7). IPC-related pleural infection rate 
has been reported as high as 5% with a mortality risk of  
6% (12). Although Staphylococcus aureus is the most 
commonly isolated organism, IPC-related pleural infections 
can arise from a wide range of microbes, thus emphasizing 

the need for broad-spectrum antibiotic coverage in the 
initial management of these patients. It is also worth noting 
that gram-negative infections have been associated with 
worse outcomes (12). Intravenous antibiotic regimens 
are favored in this patient population to ensure adequate 
coverage, especially if methicillin-resistant S. aureus is 
prevalent in a particular setting. After the patient’s clinical 
status has been stabilized, the antibiotics can be narrowed 
and switched to oral regimens for a 3- to 6-week treatment 
course (14). However, previous observations have supported 
the role of conservative management of IPC-related 
infections with oral therapy alone and outpatient follow-up 
(11,12). Hospitalization, removal of IPC, and IV antibiotics 
may not be necessary in many patients and ultimately the 
management should be tailored to disease severity, causative 
organism, and the individual patient’s infection comorbidity. 
In the largest cohort of patients with IPC to date, it was 
found that the majority of pleural infections could be 
successfully managed without removing the IPC (12). 
In fact, of the patients in the cohort that had their IPCs 
removed for infection control, 48% required another IPC 
or chest tube drainage (12). 

When IPC drainage fails, as in our patient, open surgical 
drainage or OWT, initially introduced by Eloesser in 
1935 (19) and subsequently modified by others (20,21), 
may provide an alternative management approach. OWT 
both controls the infection and creates a draining fistula. 
However, this procedure should only be offered to 
patients that are fit for operative intervention. OWT can 
be performed either as a definitive treatment with intent 
to clear the infection, a preliminary procedure prior to 
definitive treatment, or as a last resort procedure after less 
invasive approaches have failed. In two large series this 
technique has been shown to be safe and effective in the 
setting of chronic pleural infections (21,22). Successful 
closure of the OWT cavity is achieved in a small percentage 
of patients. Patients that are medically fit to tolerate another 
major operation can be offered closure of the cavity at a 
later date if they have sufficient life expectancy. Ultimately, 
our patient tolerated OWT well without morbidity and 
was able to manage pleural cavity drainage independently 
at home. We thus believe OWT is an excellent alternative 
approach in selected patients with secondarily infected MPE 
wherein IPC drainage and antibiotics have failed to clear 
the infection, the IPC catheter itself fails/is not manageable 
by the patient, or there is a desire to maintain drainage of 
the pleural space without the presence of a foreign body. 

Figure 3 Creation of an open window thoracostomy after the 
patient’s third dislodgement of a PleurX catheter in the setting 
of secondarily infected MPE. Three adjacent ribs were resected. 
Advancement of skin flaps allowed for circumferential soft tissue 
coverage of the window, representing a modification of the 
Eloesser flap. MPE, malignant pleural effusion.
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