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ABSTRACT
Objective: To evaluate the outcome of malignant pleural effusion drainage using small bore catheters.
Patients and Methods: This retrospective study was conducted at the Palliative Care Centre at Tuen Mun
Hospital, a regional hospital in Hong Kong. Patients with malignant pleural effusions who had small bore
catheters inserted for pleural drainage between October 2004 and September 2005 were included. The main
outcome measure was clinical failure-free survival at three months.
Results: Of 32 patients who had small bore catheters inserted for pleural drainage, 26 also received chemical
pleurodesis. Clinical failure-free survival at three months was 73%, and median survival was 91 days. Compli-
cations associated with the procedure included fever (n = 9, 28.1%), port site infection or tumour implantation
(n = 5, 15.6%) and pneumothorax (n = 3, 9.4%).
Conclusion: The use of small bore catheters in the treatment of malignant pleural effusion produces satis-
factory clinical results and has the potential to minimise patient discomfort and improve quality of life.
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INTRODUCTION
Malignant pleural effusion in patients with solid cancers
usually signals advanced disease. Many of these patients
die within three to 12 months depending on the type and
stage of the underlying malignancy.1,2 Unless the tumour
is sensitive to systemic treatment, management of the
effusion includes thoracocentesis. If the fluid reaccu-
mulates after repeated thoracocentesis, options include
chemical pleurodesis via chest tube, thoracoscopy with
pleurodesis, open thoracotomy with pleurectomy, and
pleuroperitoneal shunting, with the aim of palliation.
Intercostal tube drainage followed by chemical pleuro-
desis has been used for palliation in symptomatic patients.
One of the exciting advances in pleurodesis is the appli-
cation of small bore (<16 F) catheters for ambulatory
pleurodesis.2 Parulekar et al3 have reported no signifi-
cant differences in the rate of recurrence of effusion with
the use of either small bore or large bore chest tubes for
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the treatment of malignant pleural effusions. A small
bore chest tube may be better tolerated by terminal stage
cancer patients who are often elderly and frail, and it can
be inserted either with or without image guidance. In
the palliative care ward of the Department of Clinical
Oncology, Tuen Mun Hospital, a selected group of pa-
tients with malignant pleural effusions had small bore
catheters inserted by Interventional Radiologists for
drainage of malignant pleural effusions. A retrospective
study was undertaken to review the outcomes of this
group of patients who had the procedure performed
between October 2004 and September 2005.

PATIENTS AND METHODS
Data for patients who were referred by the palliative care
ward of Tuen Mun Hospital for image-guided insertion
of pigtail catheters over the period of October 2004 to
September 2005 were retrieved from the records of the
Interventional Radiology Unit. The hospital notes of the
identified patients were reviewed. Information collected
included demographic data and clinical data, including
date of initial diagnosis, type of malignancy, treatment
status (i.e., prior or ongoing chemotherapy), cytological
characteristics of the pleural effusion when available,
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drainage outcome in terms of daily volume output from
chest drain, and pleurodesis procedure (including dates
and type of sclerosants used). Clinical failure was defined
as the reaccumulation of symptomatic pleural effusion
recorded as a pleural tapping or drainage. Time-dependent
variables including clinical failure, repeated hospital ad-
mission and survival were calculated using the Kaplan-
Meier product limit method. All time-dependent outcomes
were calculated from the date of chest tube insertion.
Statistical analyses were carried out using the Statistical
Package for the Social Sciences (SPSS) software pack-
age (Version 11.0; SPSS Inc., Chicago, IL, USA).

RESULTS
Of 34 cases of pleural effusion initially identified, two
cases where there was insufficient evidence to support
the diagnosis of malignant pleural effusion were ex-
cluded from analysis. The characteristics of the remain-
ing 32 patients are reported in Table 1. The median age
was 69 years (range, 33 to 91 years), and there were 13
men and 19 women. A further six patients did not re-
ceive chemical pleurodesis for the following reasons:
failed lung expansion (1 patient); no significant pleural
fluid (2 patients); patient refusal (2 patients); and due
to sudden death after chest drain insertion (1 patient).
Therefore, analysis of treatment efficacy was performed
for the final study group (26 patients) while the whole
group of 32 patients were included in the evaluation of
the procedure and related complications.

Pleurodesis: Treatment Efficacy
The median amount of pleural fluid drained per patient
was 2.6 L (range, 0.5 to 11.4). After a median follow-
up of 75 days, four of the 26 patients (15%) were found
to have a re-accumulation of symptomatic pleural effu-
sion which needed repeated drainage. The other patients
remained clinically free from treatment failure and the
actuarial probability of patients remaining clinical
failure-free at three months was 73% (Figure 1). A total
of 19 patients died of the underlying malignancy over
the follow-up period, with a median survival of 91 days
(Figure 2). Five patients died during the same admis-
sion as the procedure, while 21 patients were discharged
after the procedure in a stable condition. However, 18
patients required re-admission for symptom control. The
median admission-free period was 33 days.

Table 1. Patient characteristics and clinical data.

Characteristic No. of patients (%)

Sex
Men 13 (40.6)
Women 19 (59.4)

Diagnosis (carcinoma)
Lung 22 (68.8)
Breast 1 (3.1)
Colon/rectum 3 (9.4)
Thyroid 2 (6.3)
Liver 1 (3.1)
Thymus 1 (3.1)
Stomach 2 (6.3)

Pleural fluid cytology
Not sent 11 (34.4)
Negative 4 (12.5)
Adenocarcinoma or squamous cell carcinoma 14 (43.8)
Atypical or suspicious of malignancy 3 (9.4)

Chemotherapy
Nil 21 (65.6)
Prior to drainage 7 (21.9)
After drainage 4 (12.5)

Thoracic radiotherapy
Nil 26 (81.2)
Prior to drainage 4 (12.5)
After drainage 2 (6.3)

Figure 2. Overall survival.

Figure 1. Clinical failure-free survival.
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Sclerosant Therapy
Of the 26 patients who received at least one intrapleu-
ral instillation of sclerosant, a total of 57 applications
of chemical pleurodesis were completed. The choice of
sclerosing agent was at the discretion of the attending
physician and included bleomycin (29 times, 50.9%);
talc (15 times, 26.3%); minocycline (four times, 7%);
oxytetracycline (four times,7%); dextrose (50%) solu-
tion (five times, 8.8%).

Time Variables
Time variables associated with the procedure were re-
corded for the 32 patients. These included the booking
date to procedure date interval (waiting time), duration
of tube placement, time to discharge after removal of
the tube, and the total length of hospital stay. These
results are summarised in Table 2.

Procedure-related Complications
Nine patients developed a low-grade fever after the in-
stillation of sclerosant therapy but remained clinically
stable. Three patients developed cellulitis, and another
two patients developed tumour implantation at their
catheter sites; these patients were treated with antibiot-
ics and radiotherapy, respectively. Two patients had a
pneumothorax which resolved on suction but another
patient whose lung failed to expand was referred to
a thoracic surgeon for video-assisted thoracoscopy
and talc pleurodesis. There were no treatment-related
fatalities in the patient group.

DISCUSSION
Palliative care is a branch of medicine where the meas-
urements that are important in determining quality of
care particularly reflect the concerns of the patient and
the family. These include physical and psychosocial
symptoms, family needs and support, functional status,
hospital stay, and treatment-free survival.4 In this
retrospective study, clinical failure-free survival was
selected as the main endpoint, as survival without re-
peated medical intervention is particularly important
from the perspective of terminal cancer patients.
Moreover, such measurement allows comparison of
palliative care services in countries with scarce
resources, as well as those of developed countries.

In most series of patients reported with malignant
pleural effusion, the median survival is limited to three
to 12 months following diagnosis, and is dependent on
the stage and type of the underlying malignancy.1 In
our patient cohort, the median survival of 91 days after
insertion of chest drain was comparable with other
series, given a mean lag time of 47 days between diag-
nosis and treatment. This also reflects the conservative
approach taken at Tuen Mun Hospital, reserving the
procedure until patients became symptomatic in the
later phases of their disease. Nearly 70% of our patients
remained free of clinical failure for 3 months, avoiding
the need for a repeat procedure before they died of their
incurable malignancy.

Lee et al5 surveyed practising pulmonologists in five
English-speaking countries about their practice of
pleurodesis for malignant pleural effusions. Talc was
the preferred agent for more than half of the respondents.
However, it was also associated with significantly
more adverse effects, especially fever and nausea, than
tetracycline derivatives or bleomycin. In our centre,
bleomycin was the most commonly used sclerosant
because of its ease of preparation and availablility. Com-
parison of efficacy between various sclerosants was not
possible due to the small number of clinical failures
and would be difficult to monitor even with longer
follow-up in this patient group, due to mortality rates.
The study results indicate that intrapleural administra-
tion of the commonly used scelorsants (including
bleomycin, talc, minocycline and oxytetracycline)
through small-bore catheters is feasible and effective.

Apart from considering clinical failure-free survival,
complications related to the procedure are of great
importance in the palliative care setting and should be
closely monitored. Chest drainage and pleurodesis
are invasive and could be considered unacceptable for
terminal cancer patients. The procedure has been re-
ported to be painful if large bore catheters are used
by junior medical staff, with little emphasis on patient
comfort. Luketich et al6 evaluated pain associated with
large bore chest tube insertion in a group of patients
with malignant pleural effusions. About 50% of patients
experienced pain levels of 9-10 on a scale of 10 when
the procedure was performed without proper pre-
medication. The British Thoracic Society guideline1

has recommended the use of small bore (10-14 F) cath-
eters as the initial choice for effusion drainage and
pleurodesis. Studies using small bore intercostal tubes
and commonly used sclerosants have reported similar

Table 2. Time variables relating to the procedure.

Variable Median (range) [days]

Waiting time 1 (0-5)
Duration tube in situ 6 (0-19)
Time to discharge after chest drain removed 6 (0-52)
Hospital stay 19.5 (1-59)
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success rates to studies using large bore tubes.3,7,8 The
smaller bore tubes in these studies were inserted either
at the patient’s bedside by a physician or under radio-
logical guidance. The placement of a small bore cath-
eter may be associated with less discomfort when
compared with the use of a large bore catheter. The
retrospective nature of our study, however, precluded
our investigation of procedural pain. The issue of pain
associated with the procedure as well as quality of life
assessment should be addressed prospectively using
validated pain scales and self-administered patient
questionnaires in future studies.

The time variables relating to the procedure and logis-
tics of patient care are also important considerations in
treatment planning. Saffran et al7 tried to accommodate
patients’ desires to remain home by using ambulatory
pigtail catheters and outpatient pleurodesis. The median
duration of chest tube placement reported by these
researchers was 5.5 days, compared with 6 days in our
patient group and the 6 days reported by Parulekar
et al.3 Spiegler et al8 also trialled rapid pleurodesis,
shortening the time of initial drainage, the time the
sclerosing agent resided within the pleural cavity,
and the duration of pleural space drainage after pleuro-
desis to a single day. In contrast, all of our patient group
stayed in the hospital (median hospital stay was 19.5
days) to complete the procedure. Many were discharged
soon after their chest drains were removed. Given the
satisfactory early experience with pigtail catheters
reported by others, it is likely that the logistics of the
procedure could be improved in our clinical service, with
a resultant further minimising of patient discomfort and
inconvenience.

Once chest drainage was planned, the waiting time for
the procedure was not longer than 5 days. In total, 22 of
32 patients (70%) had their chest drain inserted on the
same day or the day after the procedure was agreed upon.
It is acknowledged that for symptomatic patients, the

waiting time for procedures, though not life-saving,
should not exceed anticipated life expectancy. From this
perspective, our results could serve as a benchmark for
comparison with future clinical audits or trials.

CONCLUSION
The use of small bore catheters in treating malignant
pleural effusion was shown in this retrospective study
to be associated with few complications in a group of
terminally ill patients treated in a regional palliative care
centre. The use of small bore catheters, in combination
with chemical pleurodesis for most patients, achieved
satisfactory clinical results in this patient group.
Further prospective studies are needed to investigate
quality of life dimensions associated with the provision
of pleural effusion drainage in the palliative care setting.
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