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Introduction

Malignant pleural effusion (MPE) indicates disseminated 
cancer (1) with a mean survival period of 6 months 
depending on the type of cancer (2). Approximately 
150,000 cases of MPE are diagnosed yearly in the United 
States (3). Lung cancer accounts for more than a third of 

MPE, followed by breast cancer, lymphomas and other 
malignancies (4). MPEs can cause dyspnea, cough, chest 
discomfort, and significantly affect the quality of life of the 
patient (4). Currently there are various techniques available 
for MPE management and symptom palliation, which also 
remains the primary objective. 

In MPE, the treatment aims at fluid removal, lung 
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re-expansion, and creation of pleural space adhesions 
(pleurodesis) to prevent recurrence. Options for recurrent 
MPE include chemical pleurodesis and indwelling 
pleural catheters (IPCs) (5). Sclerosing agents used for 
chemical pleurodesis include talc powder (magnesium 
silicate), doxycycline, bleomycin and silver nitrate (6,7). 
Talc pleurodesis was first introduced in 1935 by Norman 
Bethune; talc is introduced into the pleural cavity with tube 
thoracostomy (slurry) or by thoracoscopy (insufflation). 
Surgical pleurodesis or a decortication can be performed by 
using thoracotomy or video-assisted thoracoscopy surgery 
(VATS). IPCs were approved by the FDA in 1997 and 
currently there are two commonly used tunneled pleural 
catheter types, the PleurX catheter (Denver Biomedical, now 
CareFusion) and the Aspira (Bard) catheter. Both catheters 
are made of silicon rubber with internal diameter of 15.5 F. 
For pleural fluid drainage, the PleurX catheter uses vacuum 
collecting bottles while the Aspira catheter has a manual 
pump to facilitate collection in a bag. Fluid production 
can decrease over time with spontaneous pleurodesis 
occurring eventually, and then the IPC can be removed. 
The use of the PleurX IPC has been shown to result in 
symptomatic improvement in adults and children (8),  
effusion control, improvement in survival (9,10), and 
appears to be cost-effective, reducing length of stay (LOS) 
in comparison to pleurodesis with talc or doxycycline, and 
VATS (5,6). At our center, both types of IPCs are placed by 
the interventional radiology (IR) department. The use of 
the Aspira catheter has not been studied in the literature in 
comparison to either talc powder or the PleurX catheter, as 
shown by a search of the literature available in PubMed on 
September 2017. While the two IPC types share the similar 
underlying principle, there is a difference in the way the 
fluid removal is facilitated, in one case with a vacuum bag 
(PleurX), in the other with a manual pump (Aspira). There 
has been no comparison between the two IPC types either, 
therefore we conducted an investigation of the efficacy and 
the outcomes of both IPC types for the management of 
MPEs. We conducted a single-center retrospective study 
with the objective to compare the efficacy and safety profiles 
of these two IPC systems.

Methods

The study was approved by the Institutional Review Board 
of our institution, Maimonides Medical Center. Patients 
that received IPCs by the IR department of our hospital 
from January 2013 to March 2015 were identified in 

the local database and a retrospective chart review was 
performed to record patient characteristics and outcomes. 
Both IPC types are used interchangeably in our IR, without 
specific selection criteria. We looked for non-pediatric 
patients, older than 21 years of age, admitted to our center 
with a diagnosis of cancer and pleural effusion. Patients 
without an existing histologic diagnosis of malignancy or 
with pleural effusions found to be of cardiac origin were 
excluded from the study. Patients under the age of 21 years 
were excluded from the study. We recorded age, sex, type 
of cancer, Eastern Cooperative Oncology Group (ECOG) 
performance status, baseline heart rate, respiratory rate, 
oxygen saturation, serum albumin level, hemoglobin, 
LOS, spontaneous pleurodesis with catheter removal, 
reintervention, and complications. The Fisher’s exact test 
and the t-test were used to compare counts and means 
respectively, and the Wilcoxon rank sum test was used to 
compare LOS. A P value of 0.05 or less was considered to 
be the statistical significance threshold.

Results

We identified 27 patients with a median age of 59.0 years 
(range, 30.0–92.0 years), 17 (63%) of which were women 
(Table 1). Median respiratory rate was 24 breaths/min (range, 
18–40 breaths/min); median heart rate 106 beats/min 
(range, 59–138 beats/min); median oxygen saturation was 
96% (range, 88–99%); ECOG performance status was 3–4 
in 24 (89%) patients; mean serum albumin was 2.49 g/dL  
[standard deviation (SD), 0.48 g/dL], mean hemoglobin 
was 10.81 mg/dL (SD, 2.39 mg/dL) (Table 1). The primary 
malignancy was lung cancer in 9 (33%) patients, breast 
cancer in 8 (30%) patients, gastrointestinal cancers in  
4 (15%) patients, hematological malignancies in 2 (7%) 
patients, gynecological cancers in 2 (7%), prostate cancer in 
1 (4%) and melanoma in 1 (4%). 

The group that received the Aspira group (AG) consisted 
of 18 (67%) patients and the PleurX group (PG) consisted 
of 9 (33%) patients. Both groups were similar in age 
(Table 1), sex, body mass index (BMI), oxygen saturation, 
hemoglobin and serum albumin on admission. 

Spontaneous pleurodesis and IPC removal were achieved 
in 4 (22%) patients in the AG, in comparison to 3 (33%) 
in the PG (seven patients overall, 26%). Additional pleural 
procedures (catheter removal and reinsertion, pleurodesis, 
video-assisted thoracoscopy) were required in 6 (33%) 
patients in the AG and 2 (22%) patients in the PG.

Median LOS was 9 days (range, 2–38 days) for patients 
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in the AG, as compared to 13 days (range, 4–62 days) in 
those in the PG (overall median LOS was 10 days; range, 
2–62 days). The rate of catheter-related complications (pain, 
obstruction, loculations, infection, hemorrhage) was 39% 
(seven patients) in the AG and 33% (three patients) in the 
PG, (overall ten patients, 37%). No death was attributed to 
these events. Intergroup differences were not statistically 
significant (Table 1). No catheter tract metastasis was 
observed.

Discussion

MPE can cause significant respiratory distress and adversely 

affect the quality of life of the patients, and the best approach 
to its management remains controversial. As mentioned, 
that presence of MPE itself determines that the mean 
survival period of the patient ranges from 6 months to  
1 year, depending on the type of cancer (2). Consequently, 
a desirable approach would combine symptom palliation 
with limited LOS in the hospital. Treatment options include 
observation, implantation of an IPC, chemical pleurodesis 
with a sclerosing agent such as doxycycline, talc powder and 
bleomycin; and decortication depending on the patient’s 
functional status, type of cancer, and co-morbidities  
(5-7,11). Observation can be chosen for patients with smaller 
pleural effusion without any significant respiratory distress or 

Table 1 Baseline demographic data for patients with malignant pleural effusions in the Aspira and PleurX group

Characteristics All Aspira PleurX P value

Number of patients, n [%] 27 [100] 18 [67] 9 [33] –

Age, mean (range) (years) 59.0 (30.0–92.0) 61.9 (30.0–91.0) 67.7 (39.0–94.0) 0.908 (NS)

Sex, female/male, n [%] 17 [63]/10 [37] 11 [61]/7 [39] 5 [56]/4 [44] 1.000 (NS)

Cancer type (n)

Lung cancer 9 6 3 –

Breast cancer 8 4 4 –

GI cancer 4 3 1 –

Hematological 2 2 0 –

Gynecological 2 1 1 –

Prostate cancer 1 1 0 –

Melanoma 1 1 0 –

ECOG PS, n [%]

0–2 3 [11] 1 [6] 2 [22] 1.000 (NS)

3–4 24 [89] 17 [94] 7 [78] 1.000 (NS)

HR, median [range] (beats/min) 106 [59–138] 103 [59–138] 109 [80–136] 0.314 (NS)

RR, median [range] (breaths/min) 24 [18–40] 24 [18–40] 22 [18–35] 0.449 (NS)

O2 saturation, median [range] (%) 96 [88–99] 96 [88–99] 96 [95–98] 0.185 (NS)

Serum albumin, mean (SD) (g/dL) 2.49 (0.48) 2.35 (0.48) 2.74 (0.40) 0.057 (NS)

Hemoglobin, mean (SD) (mg/dL) 10.81 (2.39) 10.59 (2.76) 11.27 (1.44) 0.409 (NS)

LOS, median [range] (days) 10 [2–62] 9 [2–38] 13 [4–62] 0.502 (NS)

Spontaneous pleurodesis, n [%] 7 [26] 4 [22] 3 [33] 0.652 (NS)

Reintervention, n [%] 8 [30] 6 [33] 2 [22] 0.675 (NS)

Complications, n [%] 10 [37] 7 [39] 3 [33] 1.000 (NS)

ECOG, Eastern Cooperative Oncology Group; LOS, length of stay; NS, not significant; PS, performance status; SD, standard deviation; 
HR, heart rate; RR, respiratory rate.
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if patient has significant other co-morbidities and insertion 
of tunneled IPC may not result is symptom palliation (12). 
Chemical pleurodesis includes insertion of the sclerosing 
agent (talc, bleomycin and doxycycline) between the visceral 
and pleural space causing an inflammatory reaction, while 
surgical pleurodesis includes removal of the restrictive 
fibrinous layer overlying the lung. Both procedures can 
subject the patient to longer hospital stays and perioperative 
complications. Talc pleurodesis can also cause pneumonitis, 
empyema and acute respiratory distress syndrome (ARDS) (11).  
Insertion of a tunneled IPC involves placement of either 
PleurX or Aspira catheter into the pleural space. It can 
be done bedside using the Seldinger technique, it does 
not require administration of general anesthesia, and the 
pleural fluid can be collected in the vacuum bottles in 
PleurX catheter while in Aspira catheter system the fluid 
is collecting in the bottles with the help of a manual pump 
attached to the catheter. IPC has very low procedure 
related morbidity and mortality as compared to surgical 
procedure like VATS (2). One further advantage is that 
the IPC can be inserted in an outpatient setting, thereby 
decreasing utilization of resources (12). IPC can be used 
for symptom palliation, recurrence and improving the 
functional status of the patient. It also serves as an ideal 
option for patients who cannot tolerate pleurodesis or 
decortication due to shorter life expectancy or increased 
fragility. IPC has seen to be equally efficacious in symptom 
control, and spontaneous pleurodesis related to MPE as 
compared to other procedures (13,14). Warren et al. also 
found that IPC provides significant palliation, with low 
complication rates in patients with trapped lung, where 
other treatment options are doubtful to succeed (14). In our 
study, both Aspira and PleurX achieved similar outcomes 
and safety profile. There were no events of catheter tract 
metastasis, and complication rates were similar in both 
groups. Reported complications of IPCs are infection at the 
insertion site, pain and discomfort, malfunctioning of the 
catheter, catheter tract metastasis, and psychological stress 
associated with the chest tube and its management. 

Limitations

Our study is limited by the retrospective design, and the 
small sample size.

Conclusions

To the best of our knowledge, this is the first study to 

compare two different types of tunneled IPCs. The findings 
of our study provide an initial assessment on the efficacy 
and safety profile of both catheters and did not reveal any 
evidence to support the use of one type of catheter over the 
other. Furthermore, they confirm that IPCs are an efficient 
option for symptom palliation in patients with terminal 
cancer. Prospective studies with a larger number of patients 
are required to compare the efficacy and safety profiles of 
the Aspira and PleurX IPCs. 
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