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ABSTRACT
Objective: To evaluate the safety and feasibility of the use of indwelling pleural catheters 
(IPCs) in patients with malignant pleural effusion (MPE). Methods: We prospectively 
collected data from patients with MPE undergoing IPC placement between January of 
2014 and July of 2015. All patients submitted to IPC placement had a life expectancy 
> 30 days, in accordance with the MPE treatment guidelines established by the British 
Thoracic Society. The data collected included gender, age, body mass index, primary 
cancer site, duration of IPC drainage, IPC-related complications, length of hospital stay, 
pleural effusion recurrence, and occurrence of spontaneous pleurodesis. Results: A total 
of 19 patients underwent IPC placement during the study period. Median overall survival 
after IPC insertion was 145 days. The median follow-up among the surviving patients 
was 125 days (range, 53-485 days), and the median time between catheter insertion 
and removal was 31 days (range, 2-126 days). There were IPC-related complications in 
5 patients (26.2%), and spontaneous pleurodesis was achieved in 8 (42.0%). Among 
those 8 patients, the IPC was removed between days 30 and 126 in 4, and spontaneous 
pleurodesis occurred within the first 30 days in 4. Conclusions: The use of IPCs seems 
to be feasible and safe in patients with MPE.
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INTRODUCTION

The best way to prevent pleural fluid accumulation in 
malignant pleural effusion (MPE) has yet to be clarified. 
The two major procedures available are pleurodesis and 
the placement of an indwelling pleural catheter (IPC).(1) 
Various studies, including two randomized trials,(2-5) have 
demonstrated that those two techniques provide similar 
benefits, showing reduced length of hospital stay and 
prevention of new pleural procedures. In addition, the 
British Thoracic Society recommends the use of IPC for 
patients with trapped lung.(1) Thus, IPC has been widely 
used in the United States, Canada, and Europe.(2-5)

Although there have been no reports on the use of 
IPCs in Brazil, it would increase the definitive treatment 
options for MPE in the country, reducing the length 
of hospital stay for some patients, which would have 
a significant positive impact on the Brazilian Unified 
Health Care System, as well as providing an option for 
patients who prefer not to undergo pleurodesis. This is 
particularly important when we consider that most such 
patients have a limited life expectancy, and their quality 
of life can therefore be preserved by keeping them in 
an outpatient setting. However, the use of IPC implies 
at-home drainage. It is therefore necessary that patients 
and caregivers understand the technical guidelines and 
identify signs of infectious complications. Faced with this 
challenge, we opted to offer pleurodesis to patients with 

complete lung reexpansion. The aim of the present study 
was to evaluate the safety and feasibility of the use of 
IPC, including only patients with trapped lung.

METHODS

We prospectively collected data from patients with 
MPE undergoing IPC placement between January of 
2014 and July of 2015. The study was approved by the 
institutional review board, and all patients gave written 
informed consent. 

We defined MPE as the presence of malignant cells 
in the pleural fluid or of neoplastic pleural infiltration 
identified by pathological assessment. All patients 
submitted to IPC placement had symptomatic MPE and 
trapped lung, and their life expectancy was greater than 
30 days, in accordance with the British Thoracic Society 
guidelines for the treatment of MPE.(1) The life expectancy 
criterion and patient selection were guided by the Eastern 
Cooperative Oncology Group scale(3) and defined after a 
multidisciplinary discussion involving the oncology and the 
palliative care teams. Patients receiving chemotherapy, 
inpatients, and outpatients were included in the study. 
Patients in whom thoracoscopy was the only reasonable 
approach to making a diagnosis were excluded, as were 
those with volume on lateral decubitus thoracic ultrasound 
that was insufficient for safely performing local anesthesia 
and those with pleural empyema.
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The placement of IPCs followed the routine Seldinger 
technique,(2) guided by ultrasonography. The first 
drainage was performed with a vacuum collector and 
was carried out by the patient and his or her caregivers 
after the medical staff had trained them. This training 
and the first drainage were carried out immediately 
after the procedure in our postoperative unit.

Pleural drainage with a vacuum collector was 
performed every three days (maximum 1 L/day of 
drainage). The IPC was removed when the output was 
less than 250 mL in three consecutive drainages and 
chest X-rays showed no signs of fluid reaccumulation 
in the pleural cavity. No sclerosing agent was used 
in those patients. If an X-ray showed signs of fluid 
reaccumulation in the pleural cavity, symptomatic 
patients were submitted to pleural drainage with a 
small-gauge drain (14 French) and the IPC was removed.

Patient follow-up was carried out during outpatient 
visits on the seventh postoperative day, and, after 
that consultation, the following visits were monthly 
until the removal of IPC or the death of the patient. 
The collected data included gender, age, body mass 
index, primary cancer site, duration of IPC drainage, 
IPC-related complications, length of hospital stay, pleural 
effusion recurrence, and occurrence of spontaneous 
pleurodesis (SP).

Recurrence was defined as the need for a new 
approach: thoracentesis, pleural drainage, or drainage 
with pleurodesis. We defined SP as the removal of the 
catheter without the need for further effusion-directed 
intervention during the lifespan of the patient. 
IPC-related complications were graded in accordance 
with the classification of surgical complications devised 
by Dindo et al.(6): grade I—minor risk events, not 
requiring therapy; grade II—need for pharmacological 
intervention; grade III—need for surgical or radiological 
intervention; grade IV—life-threatening complication; 
and grade V—death.

RESULTS

A total of 19 patients underwent IPC placement 
during the study period. The characteristics of the 
patients and the catheters are shown in Table 1; a 
flowchart of the outcomes of the patients in the study 
is shown in Figure 1. The median overall survival time 
from IPC insertion was 145 days in our series. The 
median follow-up time among the surviving patients 
was 125 days (range, 53-485 days), and the median 
time between catheter insertion and removal was 31 
days (range, 2-126 days).

Of the 19 catheters inserted, 2 were removed by the 
fourth postoperative day because of pneumothorax and 
drain displacement, respectively. Of the remaining 17 
patients, only 2 (10.5%) presented with recurrence of 
pleural effusion. One of the patients was submitted to 
thoracentesis, and another underwent drainage, at 162 
days and 76 days after catheter insertion, respectively.

Of the 19 patients, 8 (42%) achieved SP, including 
the 2 patients in whom the IPC was removed by 
the fourth postoperative day. Of those 8 patients, 4 
underwent catheter removal between days 30 and 
126, and 4 achieved SP within the first 30 days. Six 
of the 8 patients achieving SP had breast cancer. Of 
the 7 patients with lung cancer, only 1 achieved SP. 

There were IPC-related complications in 5 patients 
(26.2%). Using the classification of surgical complica-
tions,(6) we classified the complications as grade II and 
grade III in 1 and 4 patients, respectively. No major 
(grades IV or V) complications occurred. One patient 
had empyema and was treated with antibiotics, the IPC 
being left in place until the infection had been resolved. 
There were two cases of ipsilateral pneumothorax related 
to lung perforation due to the IPC, one of which was 
treated with oxygen supplementation and negative 
pressure suction applied to the IPC drainage system. 
However, the other patient required replacement of 
the IPC with a pigtail drainage catheter on the second 
day after IPC insertion. Drain displacement occurred 
in 2 patients. In one of those two cases, IPC removal 
and pleural drainage with a small-gauge drain were 
necessary. In the other case, the displacement occurred 
at the time when the criteria for IPC removal had been 
met. There were no mechanical complications, such 
as IPC obstruction, and none of the IPCs had to be 
removed because of pain.

DISCUSSION

The increasing use of IPC over the last decade 
demonstrates the desire of clinicians and patients 
to use minimally-invasive, palliative techniques in 

Table 1. Characteristics of the patients (N = 19) and 
variables regarding the indwelling pleural catheters used 
in the study.a

Variable Result
Patient

Age, years 60 [27-84]
Gender

Female 14 (73.6)
Male 5 (26.3)

Primary cancer site
Breast 8 (42.1)
Lung 7 (37.0)
Lymphoma 2 (10.5)
Prostate 1 (5.2)
Sarcoma 1 (5.2)

IPC
Time for IPC removal, days 31 [2-126]
Spontaneous pleurodesis 6 (31.5)
Complications

Catheter displacement 2 (10.5)
Pneumothorax 2 (10.5)
Empyema 1 (5.2)

IPC: indwelling pleural catheter. aValues expressed as 
n (%) or median [range].
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MPE management. This has also been shown in the 
literature. (2,3) Current guidelines advocate talc slurry 
pleurodesis as the first-line therapy for MPE, reserving 
the use of an IPC as a second-line treatment or for 
those patients who have incomplete lung reexpansion. (1) 
However, in 2012, the results of a study suggested that 
both talc pleurodesis and IPC placement are effective 
initial treatments for symptom relief in MPE.(3) Therefore, 
the use of an IPC has been shown to be an alternative 
that favors home treatment for patients with MPE who 
prefer not to undergo more invasive procedures, such 
as pleurodesis. To our knowledge, this is the first report 
of the definitive MPE treatment with IPC placement 
in Brazil. Our initial results suggest that, within the 
context of the Brazilian Unified Health Care System, 
the use of an IPC can be a safe therapeutic option for 
the definitive treatment of MPE and, at the same time, 
can reduce the length of hospital stays.

Effective palliation is one of the most important out-
come measures in MPE. Unfortunately, we do not have 
the data to show the degree of palliation. Nevertheless, 
of the 17 patients in our sample who did not undergo 
early drain removal due to complications, 15 (88.3%) 
did not require new pleural procedures, suggesting a 
reasonable correlation with symptom control. Four 
studies also found that few patients submitted to 
IPC placement required subsequent pleural drainage 
procedures, with a pooled failure rate of only 8.9%, 
failure occurring in 21 of the 236 patients treated with 
IPC placement.(2,3,7,8) However, Davies et al. identified 
a higher frequency of IPC failure; in a sample of 51 
patients, 12 (23%) were readmitted to the hospital in 
order to repeat drainage or because of drain-related 
complications, although those patients spent a median 
of only 1 day (interquartile range, 0-3 days) in the 
hospital for drainage or drain-related complications.(3)

In the literature, the reported rate of complications 
related to IPC use varies from 6% to 22%.(9-18) Many 

such complications are minor (e.g., cellulitis and catheter 
obstruction). In the present study, the complication 
rate was 26.2%, all of the complications were treated 
through simple procedures, and there were no severe 
complications. Another important observation is that 
none of the IPCs had to be removed because of pain.

In contrast with the apparently high rate of palliation, 
the rate of SP was 42% in our series. Our initial result 
is in agreement with data in the literature; a recent 
systematic review of the use of IPC in patients with MPE 
reported a rate of SP of 45.6%,(19) whereas another 
study reported that that rate was 26%.(20) Regarding 
predictors of SP, Warren et al.(15) reported that patients 
with breast or gynecological malignancies had higher 
rates of SP, whereas Suzuki et al.(20) reported that 
the type of cancer was not a significant predictor of 
SP. In our study, patients with breast cancer showed 
the highest rate of SP (75%). However, because of 
the small size of our sample, it was not possible to 
confirm the influence that the primary cancer site or 
any other variable had on SP.

The present study has some limitations. We did not 
perform a cost analysis, which is important regarding 
public health care systems. Penz et al. reported that 
the use of IPCs becomes less costly when compared 
with talc pleurodesis for patients with an expected 
survival of ≤ 14 weeks.(21) In addition, we did not 
perform an objective quality of life assessment using 
questionnaires. However, as mentioned above, the 
degree of palliation seemed appropriate, given that 
88.3% of the patients required no new therapeutic 
procedure for MPE. Finally, although we analyzed a 
small sample of patients, our true goal was to analyze 
our initial experience. Based on our results, more 
robust studies on the use of IPCs should be carried out.

We conclude that the use of IPCs seems to be feasible 
and safe in patients with MPE.

Figure 1. Flowchart of patient outcomes (N = 19). IPC: indwelling pleural catheter.

Total
19 (100%)

IPC removed
8 (42.1%)

IPC removed up to fourth
postoperative day due to 

pneumothorax or IPC displacement
2 (10.5%)

IPC not removed
9 (57.9%)

Spontaneous pleurodesis
6 (31.5%)

Effusion recurrence
2 (10.5%)

Survived
1 (5.2%)

Dead
8 (42.1%)
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