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INTRODUCTION

Insertion of a chronic indwelling pleural catheter
(IPC), or tunnelled pleural catheter (TPC), for
pleural effusion refractory to first-line therapeutic
manoeuvres (1.2), is becoming more widely ac-
cepted in clinical practice.

INDICATIONS
1. Malignant Pleural Disease

The main indication for IPC insertion is recurrent
symptomatic malignant pleural effusion and fai-
led pleurodesis, or underlying “trapped lung”.
Pleural effusions commonly complicate malig-
nant disease and are a major source of patient
morbidity, adversely affecting quality of life often
during the terminal phases of illness. Drainage of
pleural effusion can relieve symptoms such as
dyspnoea, cough or chest pain however invari-
ably pleural fluid re-accumulates and further
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pleural intervention is required3. Attempted ple-
urodesis with sterile talc is accepted by most pul-
monologists (4) as the strategy of choice to pre-
vent fluid recurrence but in 10-40% of cases is
unsuccessful (5-11). Treatment options for these
patients are limited. Serial thoracenteses can be
performed but procedural discomfort, and ac-
companying risks of pleural infection and pne-
umothorax should limit this approach to patients
with poor expected survival rates. Repeat pleuro-
desis is associated with a lower success rate (ap-
proximately 50%) (6), and surgical techniques
(parietal pleurectomy or formation of a pleurope-
ritoneal shunt) are rarely suitable for patients
with terminal malignant disease and reduced
functional status.

Insertion of an IPC in this patient cohort offers an
out-patient based solution favourable to patients
and physicians alike.



2. Chronic Pleural Infection

Case reports of successful treatment of chronic
pleural infection with indwelling pleural catheters
have been documented by our group (12). Howe-
ver, at present judicious use in selected patients is
appropriate and more data assessing this role of
the IPC is needed.

3. Chylothorax

Jimenez et al described the use of the IPC in 19
patients with recurrent symptomatic chylothorax
in association with cancer relapse (13). No major
complications were encountered and the authors
conclude that IPC insertion is a viable option in
the palliative management of resistant chylotho-
rax.

CONTRAINDICATIONS

Few absolute contraindications to IPC insertion
exist however the following points should be bor-
ne in mind:

e Definite improvement in patient symptoms
should always be demonstrated from pleural
fluid evacuation in all patients prior to IPC con-
sideration, especially in patients with significant
co-morbidities where presence of a pleural effu-
sion may not be the sole contributor to pati-
ents’ breathlessness (e.g. concomitant
lymphangitis carcinomatosis or obstructive air-
ways disease).

In those with a poor performance status / short
predicted survival (< 4-6 weeks) repeated palli-
ative thoracenteses are preferable.

Coagulopathies should be corrected.

Individuals with severe skin pathology overlying
the favoured implantation site (e.g. tumour in-
vasion / psoriasis), should receive alternative
treatment to relieve symptoms.

Immunodeficiency states indicate a need for ca-
ution to minimise the risk of secondary pleural
infection. Insertion should ideally be delayed
until completion of chemotherapy and optimi-
sation of underlying defective conditions.
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¢ Informed consent from patients should incor-
porate post-procedure care of the IPC. Those
who are unwilling, or unable, to manage a cat-
heter and do not have appropriate medical sup-
port should not proceed.

e Chylothorax, pleural infection and multi-locula-
ted collections remain relative contraindicati-
ons.

Catheter Placement

IPC insertion is performed as a day case thereby
avoiding hospital admission. Clinical examination,
platelet count and coagulation studies, and ap-
propriate imaging should be completed, with in-
formed consent obtained prior to the procedure.
Complications which should be covered whilst at-
taining consent are described below.

Figure 1 shows the equipment required.

A systematic stepwise approach should be fol-
lowed:

1. Lay the patient in a lateral decubitus position
with the affected hemithorax uppermost.

2. Conscious sedation with midazolam and/or
fentanyl may be required for some patients.

3. Thoroughly clean the hemithorax, axilla and
upper arm with a sterilizing preparation e.g.
chlorhexidine.

4. Infiltrate local anaesthetic and locate pleural
fluid with standard thoracocentesis in the mid
axillary line.

5. Using the Seldinger technique pass the gui-
de-wire into the pleural space at this site.

6. Make a 0.5-1cm subcutaneous incision hori-
zontally adjacent to the wire.

7. Insert local anaesthetic (with adrenaline if
available) subcutaneously from this incision
inferomedially approximately 5 cm and make
a second horizontal incision-this will be the
exit port for the IPC. To minimise female pa-
tients’ discomfort and inconvenience this site
should be below the bra line.
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Figure 1. Equipment required for ambulatory indwelling pleural catheter insertion.

10.

11.

10

Create a tunnel for the IPC by dissecting sub-
cutaneously between the incisions using a
blunt forceps.

Guide the trocar (attached to the IPC) thro-
ugh the tunnel and pull the catheter out next
to the guide-wire so that the polyester cuff li-
es midway within the track.

Dilate the guide-wire track using the dilator
and Teflon ‘peel-away’ sheath.

Leaving the sheath in place remove the dila-
tor and guide-wire.
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12.

13.

14.

15.

Feed the fenestrated catheter through the
sheath into the pleural space withdrawing the
“peel-away” sheath simultaneously.

Gently pull the proximal end of the IPC to
straighten any kinks around the insertion site.

Place one suture over the mid axillary line in-
cision and secure the medial end with another
non-absorbable suture and sterile dressing.

After catheter insertion pleural fluid can be
drained immediately and a chest roenterog-
ram requested.



Post Insertion Care

Outpatient care of an IPC is usually by patients
and their families/carers. Education about what
an IPC is, how and when to use it, and when to
notify the doctor is crucial to maximise the bene-
fits, and promptly address any concerns. Full writ-
ten and pictorial instructions should be given to
all caregivers and reviewed prior to initial draina-
ge. A programme of training overseen by a healt-
hcare professional (usually requiring 2 day case vi-
sits) is recommended prior to unsupervised dra-
inage at home.

Although IPC use is associated with significant
short-term (7 day) healthcare cost benefits com-
pared to inpatient care (14,15), the long-term

Figure 2. Indwelling pleural catheter in situ.
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economic implications have not been formally as-
sessed. A potential transfer of costs from the hos-
pital inpatient to the outpatient, primary care, set-
ting, may be predicted as expenses are encounte-
red from supplementary drainage equipment
(e.g. bottles, dressing packs, catheter caps etc)
and support for the patient at home. A compre-
hensive analysis of the comparative costs associa-
ted with use of the IPC and other modalities is re-
quired.

Complications

No mortality has been reported related to IPC pla-
cement or use and overall associated morbidity
rates are low.

Complications which have been reported in the li-
terature are summarised in (Table 1).

Indwelling catheters without a polyester cuff
(which is designed to secure the catheter in posi-
tion and prevent pleural infection) have previo-
usly been used; however no studies comparing
the complication rates of cuffed and non-cuffed
catheters have been performed.

Commonly Asked Questions

e Can the IPC be removed? When would you consi-
der IPC removal?

Yes, IPC removal is performed as a day case and is
considered when no pleural fluid has been obtai-
ned for 6 weeks, and imaging shows no significant

Table 1. Complications.

Complication Frequency (%) References
Pleural infection 1-18 14-20
Catheter blockage 3-18* 15;16;18;20
Catheter displacement 1.2-3 17;19
Tumour tracking 04-3 15;17-19
Skin cellulitis 11 14;16;18;19
Effusion recurrence (needing intervention) 4-11 14;15;19
PTX/BPF / SC air 2.4 19

* Complicated by catheter rupture in one patient (16).

PTX: Pneumothorax, BPF: Bronchopleural fistula, SC: Subcutaneous.
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residual fluid. This most commonly occurs as a re-
sult of spontaneous pleurodesis (see below). In pa-
tients with ipsilateral empyema who fail to res-
pond to antibiotic therapy, catheter misplacement
or a failure to achieve symptomatic improvement
from an IPC, removal should be considered.

Local anaesthetic should be infiltrated along the
subcutaneous catheter tunnel and blunt dissecti-
on used to release the polyester cuff. The catheter
can then be carefully withdrawn.

e What is the spontaneous pleurodesis rate associa-
ted with IPC?

Spontaneous pleurodesis occurs in between 21-
70% (13-15,17-19-21) and is determined by a fa-
ilure to obtain pleural fluid despite catheter pa-
tency with confirmation using sequential imaging
assessment.

e |s it safe for patients to receive chemotherapy with
an IPC in situ?

Yes, however it is routine practice in our hospital
to recommend a short interval (arbitrarily 3 we-
eks) between IPC insertion and institution of che-
motherapy. This advice aims to minimise the risk
of intrapleural or skin infection associated with
the nadir of potential iatrogenic bone marrow
suppression.

e Is IPC site palliative radiotherapy required for pa-
tients with mesothelioma?

Prophylactic radiotherapy will not, at least in the-
ory, protect against the ongoing risks of catheter
metastases posed by the presence of IPC and the
associated constant breach of the parietal pleura.
Non randomised data report rates of catheter-
tract metastases between 0.4 and 7% for IPCs
(15,17-19,22). Local external beam radiotherapy
can be safely applied to the site of the catheter, if
and when symptomatic catheter-tract metastases
occur, with no functional interference to catheter
drainage.

e |s there any survival advantage associated with
IPC use?
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No statistically significant change in life expec-
tancy, in patients with malignant pleural disease,
has been shown with IPC use however; evidence
does suggest that patients’ quality of life is impro-
ved compared with chest drain insertion and ple-
urodesis18. The use of indwelling catheters as
first-line treatment for malignant pleural effusion
is currently being assessed in a randomised con-
trolled trial sponsored by the British Lung Founda-
tion.

SUMMARY

Indwelling pleural catheters are safe and provide
a valuable alternative to repeated thoracenteses
for patients with refractory malignant pleural effu-
sions. The role of the IPC in the treatment of non-
malignant pleural conditions, and as a first line
treatment for malignant effusions, requires further
research.
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