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INTRODUCTION
Thoracoscopy under local anaesthetic and intra-
venous sedation, also known as local anaesthetic
thoracoscopy, medical thoracoscopy or pleuro-
scopy, is increasingly being performed by chest
physicians in the UK. In 1999, 11 centres across
the UK offered a local anaesthetic thoracoscopy
service, increasing to 17 centres in May 20041 and
37 centres in 2009 (Dr N Downer, personal
communication). This document, which will use
the term ‘local anaesthetic thoracoscopy ’, aims to
consider the following issues and to make
appropriate recommendations on the basis of
evidence where available:
< The need for a local anaesthetic thoracoscopy

service in the UK.
< Evidence for use of local anaesthetic thoraco-

scopy as a diagnostic and therapeutic tool.
< The conditions and patients in whom local

anaesthetic thoracoscopy could be considered.
< Levels of competence in local anaesthetic thor-

acoscopy.
< Practical aspects of performing the procedure.

Creation of this guideline followed the Appraisal
of Guidelines Research and Evaluation/Scottish
Intercollegiate Guidelines Network (AGREE/SIGN)
methodology of evidence assessment and integra-
tion (see introduction to pleural disease guidelines).

THE NEED FOR A LOCAL ANAESTHETIC
THORACOSCOPY SERVICE IN THE UK
Is there a need for a physician-based local anaes-
thetic thoracoscopy service in the UK? The
majority of local anaesthetic thoracoscopy is carried
out in the context of an undiagnosed exudative
pleural effusion, the commonest cause of which is
malignancy.2 This section of the document will
therefore focus mainly on local anaesthetic
thoracoscopy in the context of malignant disease.

The increasing burden of pleural disease
Malignant pleural effusion is a common clinical
problem. Although the incidence of lung cancer in
the UK is falling, the incidence of other cancers is
rising. With increasing life expectancy in an ageing
population and at current cancer incidence rates, an
additional 100 000 cases of cancer per year are
expected by 2025.3 Up to 15% of patients who die
with malignancy have a pleural effusion at
autopsy.4 Studies suggest that exudative effusions
are caused by malignancy in a large number of cases
(42e77%).5

Cases of mesothelioma are due to increase until
2020.6 The annual number of deaths from meso-
thelioma continues to climb (from 153 deaths in
1968 to 1848 in 2001). The death rate is predicted
to peak at around 2450 deaths per year in 10 years’
time.7 It is predicted that 65 000 patients will die of
mesothelioma between 2001 and 2050.7

There are no epidemiological studies of the inci-
dence/prevalence of malignant pleural effusion in
the UK. The annual incidence in the USA is esti-
mated to be 250 000 cases5 8; extrapolating this, one
might estimate there to be 50 000 new cases of
malignant pleural effusion per year in the UK. This
would translate to one new case per 1000 popula-
tion per year. An average district general hospital
serving a population of 250 000 might therefore
expect to diagnose and treat approximately 250
new cases of malignant pleural effusion annually.
Of these predicted 250 cases, only 60% will be
diagnosed by pleural aspiration (see later) and only
60e80% will achieve a successful first pleurodesis
via an intercostal drain. In both of these instances,
patients may benefit from local anaesthetic thor-
acoscopy. An improved service for patients with
malignant pleural disease, either from primary
pleural carcinoma or from metastases from other
organ sites, is therefore required.
< Malignant pleural effusion represents an

increasing burden of disease both to
patients and to healthcare resources. (D)

EVIDENCE FOR THE USE OF LOCAL ANAESTHETIC
THORACOSCOPY
Diagnostic yield of local anaesthetic thoracoscopy
in the investigation of suspected pleural
malignancy
A significant number of cases of pleural effusion are
undiagnosed after simple diagnostic pleural aspira-
tion.2 Pooled data from a total of 1370 patients
suggests that a positive cytological diagnosis of
malignancy may be obtained from a single
diagnostic pleural aspiration in 60% of cases.2

A second sample modestly increases the diagnostic
yield (by around 15%) but a third sample is non-
contributory.2 Pleural fluid cytology has an even
poorer diagnostic yield in mesothelioma, in which
a positive result is obtained in only 32% of cases.9

Traditionally, ‘blind’ pleural biopsy (non-image-
guided pleural biopsy, also known as closed pleural
biopsy or Abrams needle biopsy) has been the next
step in investigating cytology negative exudative
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pleural effusions of unknown cause. This procedure is relatively
cheap and readily accessible and is still used in many institu-
tions. However, there is increasing evidence that ‘blind’ pleural
biopsy is less sensitive in the diagnosis of malignant pleural
disease than CT-guided pleural biopsy or local anaesthetic
thoracoscopy. This is understandable when one considers that
direct visualisation of the pleura in malignancy often reveals
patchy abnormalities with disease affecting the more dependent
part of the pleura near the diaphragmatic surface. In malignant
effusion, use of ‘blind’ pleural biopsy increases the diagnostic
yield above pleural fluid cytology alone by 7e27%.2 For meso-
thelioma, addition of ‘blind’ pleural biopsy to fluid cytology
increases the diagnostic yield in total to 50%.10 Alternative
diagnostic strategies have therefore been investigated, including
ultrasound and CT-guided pleural biopsy. In a randomised
controlled trial comparing diagnostic rates in CT-guided versus
‘blind’ pleural biopsy for suspected malignancy, ‘blind’ pleural
biopsy had a sensitivity of 47% compared with 87% for CT-
guided biopsy.11 This translates to one pleural biopsy being
avoided for every 2.5 CT-guided biopsies undertaken.

Contrast-enhanced thoracic CT scanning is the next recom-
mended investigation of choice in cytology negative pleural
effusion.2 Areas of pleural thickening or nodularity may be
identified and subsequently biopsied under image guidance with
a good diagnostic yield.11 However, abnormal pleural appear-
ances are not always seen on thoracic CT scans and biopsies are
sometimes negative. Where a diagnosis is obtained, further
intervention is usually required to treat and control the effusion
(see below). Furthermore, although thoracic CT scanning
followed by image-guided biopsy is effective in diagnosis, radi-
ology departments in many hospitals are overstretched and
there is variable access to this service.

Local anaesthetic thoracoscopy allows direct visual assess-
ment of the pleura and subsequent biopsy of visually abnormal
areas, hence maximising diagnostic yield. A total of 22 case series
have reported diagnostic yield of local anaesthetic thoracoscopy
for malignant disease.12e33 Pooling results from all these studies,
thoracoscopy has a 92.6% diagnostic sensitivity for malignant
pleural disease (1268/1369, 95% CI 91.1% to 94.0%). Pooling
results from only those eight studies in which a prior ‘blind’
pleural biopsy was negative,12 15e17 24 25 31 33 local anaesthetic
thoracoscopy had a similarly high sensitivity of 90.1% (334/337,
95% CI 86.6% to 92.9%).

Several large case series have reported high diagnostic sensi-
tivity and specificity in the diagnosis of malignant pleural
effusion using video-assisted thoracoscopic surgery (VATS)34 35

(see Harris et al35 for review of case series before 1995). While
there are no studies directly comparing medical with surgical
(VATS) thoracoscopy, the above evidence suggests that local
anaesthetic thoracoscopy has a similarly high diagnostic rate in
malignant pleural effusion. Examining the largest of these case
series in more detail, Hansen et al14 retrospectively examined the
diagnostic yield of local anaesthetic thoracoscopy in 147
patients, 136 of whom had pleural effusion which was cytology
and microbiology negative on three samples. The overall diag-
nostic sensitivity was 90.4% with a sensitivity of 88% and
a specificity of 96% for malignant disease. Menzies et al15

prospectively evaluated local anaesthetic thoracoscopy in 102
patients, 86 of whom had undiagnosed pleural effusion after
pleural aspiration and ‘blind’ pleural biopsy. The overall sensi-
tivity for diagnosis of malignancy was 96%, a figure comparable
with that quoted for CT-guided biopsy (87% sensitivity).11 In
a retrospective series of 149 cases, Blanc et al12 showed that in 66
cases of ‘inflammation’ diagnosed at blind pleural biopsy, 32

(48%) were re-diagnosed at thoracoscopy (including 16 cases of
malignant mesothelioma, 13 cases of carcinoma and 3 cases of
tuberculosis).15

The diagnostic yield of local anaesthetic thoracoscopy in case
series of malignant mesothelioma appears to be equally good. In
a retrospective case series of 188 patients with malignant
mesothelioma, the sensitivity of thoracoscopic biopsies is
reported as >90%.13 This high diagnostic rate of local anaes-
thetic thoracoscopy in malignant mesothelioma is of particular
importance, given the even lower diagnostic yield from pleural
fluid cytology and blind pleural biopsy in this disease and the
importance of avoiding multiple pleural procedures.36

The ‘semi-rigid’ or flexible thoracoscope is a relatively new
innovation in the field of pleural disease. Four studies accurately
report the diagnostic rate for malignancy,16 21 23 24 which
combined give a diagnostic sensitivity for malignant pleural
disease of 96/113 (85.0%, 95% CI 78.4% to 91.5%).
With increasing pressure on services to rapidly achieve diag-

nosis and treatment in patients with possible malignancy, local
anaesthetic thoracoscopy offers a high diagnostic yield for
malignancy and a therapeutic procedure in the same sitting (see
below). Blind pleural biopsy after initial negative cytology is
a cheap and readily available technique, but it is associated with
a substantially lower diagnostic yield and its use may lead to
delay in diagnosis and treatment. Where the option exists to
access techniques with a higher diagnostic yield earlier in the
patient journey, these may help to decrease the time taken to
achieve diagnosis and treatment.
< The currently available data support local anaesthetic

thoracoscopy as one of the techniques with the highest
diagnostic yield in aspiration cytology negative exuda-
tive pleural effusion. (D)

< The efficacy of rigid local anaesthetic thoracoscopy in
this regard appears to be as high as for video-assisted
thoracoscopic surgery (VATS). (D)

Local anaesthetic thoracoscopy as a therapeutic procedure
When a diagnosis of malignancy is made using pleural fluid
cytology, blind pleural biopsy or image-guided biopsy, manage-
ment of symptomatic pleural effusion usually requires further
intervention. This most commonly takes the form of either
chest drain insertion and subsequent ‘medical’ pleurodesis37 or
referral for a VATS pleurodesis. ‘Medical’ pleurodesis via a chest
drain using various agents succeeds in approximately 60% of
patients,37 with the remainder requiring further intervention,
often necessitating further hospital admissions or a surgical
referral. This represents an extra burden to both the patient and
the healthcare service in terms of waiting time, days spent in
hospital and invasive procedures. Local anaesthetic thoracoscopy
offers diagnostic and therapeutic procedures in a single sitting,
which is of particular relevance to mesothelioma where mini-
mising thoracic procedures may be important with the associ-
ated risk of biopsy tract invasion and the possible need for
biopsy site radiotherapy.36 38e40

Pleurodesis by talc insufflation (talc poudrage) can be under-
taken during local anaesthetic thoracoscopy if the pleura appears
abnormal on direct inspection. Eleven studies have assessed the
efficacy of talc poudrage by local anaesthetic thoracoscopy in
patients with malignant pleural effusion only41e51 (a further six
studies12 18 28 52e54 included patients with malignant and benign
causes of pleural effusion), including two randomised controlled
trials. Interpretation of the efficacy rate of talc poudrage is
complicated by the considerable heterogeneity in how each of
these studies assessed ‘success’ rate. However, pooling data from
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all these studies suggests that the efficacy of talc poudrage at
1 month in patients with malignant disease only (radiological
outcome) is around 84% (645/765, 95% CI 81.7% to 86.9%). If
studies including both benign and malignant causes of effusion
are included, the radiological success rate at 1 month of talc
poudrage pleurodesis is unchanged at 85% (839/982, 95% CI
83.2% to 87.6%). However, analysing combined data from the
two randomised trials only suggests a lower success rate than
this at 1 month (158/237, 67%).

Direct comparison of talc slurry pleurodesis with talc
poudrage for malignant pleural effusion has been the subject of
a Cochrane review. The RR of non-recurrence of pleural effusion
was calculated as 1.19 in favour of talc poudrage via thoraco-
scopy, increasing to 1.68 when a variety of other scelorosants
were used. However, the largest randomised study by Dresler
et al43 in 482 patients was published after this Cochrane review
and showed equal success rates for poudrage and slurry pleu-
rodesis (60% for poudrage vs 52% for slurry, p¼0.1). Subgroup
analysis of those patients without trapped lung (ie, where
pleurodesis was technically achievable) suggested a slight benefit
of talc poudrage (82% poudrage vs 71% slurry, p¼0.045) with
further benefit in patients with lung or breast carcinoma (82%
poudrage vs. 67% slurry). Taken together, the current evidence
suggests that talc poudrage is a highly effective method of
pleurodesis which is at least equivalent to talc slurry with
possibly increased efficacy in certain disease subgroups. Further
targeted studies in these subgroups are needed.

The optimal length of hospital stay after local anaesthetic
thoracoscopy poudrage is unknown. The mean length of stay of
patients after the procedure across eight case series of local
anaesthetic thoracoscopy in a total of 361 patients was
4.6 days.49e52 55e58

< Local anaesthetic thoracoscopy provides a high diag-
nostic yield and effective therapeutic pleurodesis in
a single procedure. (C)

Safety of local anaesthetic thoracoscopy
Many patients with undiagnosed pleural effusion are unsuitable
for surgical diagnostic and therapeutic strategies such as VATS
procedures due to comorbidity, limited survival and inability to
tolerate general anaesthetic. Local anaesthetic thoracoscopy
under intravenous sedation offers these patients a reasonably
high likelihood of diagnosis and pleurodesis in a single procedure
that is well tolerated.

Overall, local anaesthetic thoracoscopy is a safe procedure.
Combining data from 47 studies in which complications from
local anaesthetic thoracoscopy were reported,12e17 19 22e26 28e31

42e45 47e72 death occurred in 16/4736 cases (0.34%, 95% CI
0.19% to 0.54%). Of these studies, 28 were of diagnostic thora-
coscopy alone13e17 19 22e26 29e31 55 56 58e60 62e66 68 69 72 73

in which the combined mortality was 0/2421 (0%, 95%
CI 0% to 0.15%). The 19 studies involving talc poudrage12 28

42e45 47e54 57 61 67 70 71 gave a combined mortality of 16/2315
(0.69%, 95% CI 0.40% to 1.12%). A major contribution to this
mortality (9 deaths out of 16) was from a large randomised
study of talc poudrage conducted in the USA using non-
graded talc.43

Major complications (empyema, haemorrhage, port site
tumour growth, bronchopleural fistula, postoperative pneumo-
thorax or air leak and pneumonia) were reported in the same 47
studies and occurred in 86/4736 cases (1.8%, 95% CI 1.4% to
2.2%). Where minor complications (subcutaneous emphysema,
minor haemorrhage, operative skin site infection, hypotension
during procedure, raised temperature, atrial fibrillation) were

reported (31 studies12e17 19 23 42 44 47e60 62e66 68 73), these
occurred in 177/2411 procedures (7.3%, 95% CI 6.3% to 8.4%).
The complication rate of talc poudrage is probably related to

both the dose and type (graded versus non-graded74) of talc used
(see the practical procedure guide in the online appendix). In
a large randomised trial of talc poudrage for malignant pleural
effusion,43 9/222 poudrage patients (4.1%) and 7/240 patients
(2.9%) died from presumed talc-associated respiratory failure
and acute respiratory distress syndrome (ARDS) (c2 test,
1df¼0.3, p¼0.61). All these cases were treated with non-graded
(USA) talc. A recent large multicentre cohort study using
exclusively graded talc found no instances of ARDS or death
related to talc poudrage at local anaesthetic thoracoscopy in 558
patients.75

< Local anaesthetic thoracoscopy is a safe procedure. (D)
< Where talc poudrage is to be conducted, graded talc

should be used. (C)

Use in other conditions
Tuberculosis
‘Blind’ pleural biopsy is a robust diagnostic tool in suspected
tuberculosis (TB) pleuritis as this condition affects the pleura
diffusely and is cheap and widely available. High diagnostic
sensitivity has been reported in areas of high TB prevalence.76

‘Blind’ pleural biopsy is therefore a good initial choice of diag-
nostic strategy in suspected TB pleuritis, particularly in areas of
high TB prevalence.
As a diagnostic tool, local anaesthetic thoracoscopy has

a higher diagnostic yield than blind pleural biopsy for TB
pleuritis. Six studies25 26 29e31 76 have reported the diagnostic
sensitivity of local anaesthetic thoracoscopy for TB pleuritis
including one direct comparison with ‘blind’ (Abrams) biopsy76

(see below). Five of these studies were conducted in areas of low
prevalence for TB,25 26 29e31 with the other76 conducted in
South Africa. Pooling the results of the five low prevalence area
studies,25 26 29e31 local anaesthetic thoracoscopy had a diag-
nostic yield of 93.3% (42/45). In the prospective trial comparing
local anaesthetic thoracoscopy with Abrams biopsy in an area
with a high TB prevalence,76 thoracoscopy was found to have
a combined culture/histology sensitivity of 100% compared
with 79% for ‘blind’ pleural biopsy. Therefore, the technique
with the highest diagnostic rate for TB pleuritis on the basis of
published evidence is local anaesthetic thoracoscopy. However,
since blind pleural biopsy has high sensitivity and is likely to be
more cost-effective as an initial diagnostic procedure, it will
often be the procedure of first choice, depending on service
availability, operator skill, workload, the pretest probability of
TB and the prevalence within the population. If ‘blind’ pleural
biopsy is unsuccessful in suspected TB pleuritis, thoracoscopy is
recommended as the next diagnostic step.
< Local anaesthetic thoracoscopy has a high yield for TB

pleuritis and a greater yield than blind pleural biopsy in
high prevalence TB areas. (D)

< If blind pleural biopsy is non-diagnostic, local anaes-
thetic thoracoscopy is a reasonable next diagnostic
step. (D)

Empyema
Local anaesthetic thoracoscopy may be useful for the treatment
of pleural infection, allowing division of septations and adhesions
and facilitating accurate tube placement and drainage. It has been
used in Europe as a primary treatment strategy for treating
empyema. Three studies are reported in the literature on the use
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of local anaesthetic thoracoscopy for the treatment of pleural
infection.53 59 68 All of these are non-comparator case series (one
prospective) and in combination show a high ‘success rate’ of
treatment (131/143, 91.6%) and no complications (Grade D).

However, local anaesthetic thoracoscopy is not currently used
in the UK either as primary or rescue therapy for pleural infec-
tion. Thoracic surgical intervention is the current treatment of
choice for patients not responding to initial medical therapy (see
guidelines on pleural infection). Large prospective randomised
comparator trials are needed to elucidate the exact role of local
anaesthetic thoracoscopy in this context. The limited evidence
above is unlikely to change current UK practice, although it may
be a technique which is used in the future with collaboration
between a medical thoracoscopist and a thoracic surgeon.

Pneumothorax
In Europe, talc poudrage at local anaesthetic thoracoscopy is
a common treatment for primary spontaneous pneumothorax.
Definitive treatment for pneumothorax is not usually considered
in the UK after the first episode of pneumothorax, except in
specific circumstances such as occupational reasons or bilateral
pneumothoraces (see guideline on pneumothorax). One case
series from Europe reported good long-term results from talc
poudrage pleurodesis using ‘medical’ thoracoscopy (performed
under general anaesthetic) in patients with a persistent air leak
(>7 days) or recurrent pneumothorax, demonstrating a 93%
success rate (lack of further ipsilateral pneumothorax) over
a mean of 5 years of follow-up.70 One randomised study
compared talc poudrage pleurodesis with intercostal tube
drainage as initial therapy for primary spontaneous pneumo-
thorax, demonstrating superiority of talc poudrage (recurrence
rate 3/59, 5.1%) over the intercostal tube drainage group
(recurrence rate 16/47, 34%).71 Talc poudrage pleurodesis there-
fore appears to be an effective treatment for patients with
primary spontaneous pneumothorax. However, in the UK,
surgical management of primary spontaneous pneumothorax is
considered the definitive treatment strategy and is associated
with low operative mortality and excellent results. Additional
procedures of blebectomy, pleurectomy and abrasion pleurodesis
are usually possible only under single lung ventilation and are
normally conducted under general anaesthesia, within the remit
of thoracic surgery only. Physician-led thoracoscopy may
develop in the future as a treatment strategy for these patients,
but further evidence defining its role compared with the gold
standard of surgical management is required. In addition, talc
pleurodesis is likely to be very painful in patients with normal
parietal pleural surfaces (such as those with primary pneumo-
thorax) and therefore deep sedation or general anaesthesia may
be required for this treatment.

Secondary pneumothorax in patients with chronic obstructive
pulmonary disease (COPD) heralds increased mortality and
often requires prolonged hospital admission.77 These patients are
often poor surgical candidates because of poor lung function and
are at high risk from general anaesthesia; there is no evidence
base on which to determine treatment in this very difficult
group. Talc slurry via a chest drain is often advocated, but such
patients may also be treated by local anaesthetic thoracoscopy.
There is a single series78 (n¼41) assessing the efficacy of talc
poudrage pleurodesis in COPD-related pneumothorax (average
forced expiratory volume in 1 s (FEV1) 41% predicted), demon-
strating a 95% success rate for pleurodesis after an average
follow-up of 3 years. Four patients (9.8%) died within 30 days of
the procedure and seven (17%) experienced ongoing air leak for
>7 days.

< Talc poudrage pleurodesis may be an effective treat-
ment for both primary and secondary pneumothorax
(D). However, the current definitive treatment strategy
for these patients is thoracic surgery (video-assisted
thoracoscopic surgery or mini-thoracotomy with
pleural abrasion pleurodesis with or without lung
resection).

< If surgery is deemed unsuitable because of the associ-
ated significant risks in some patients with secondary
pneumothorax, local anaesthetic thoracoscopy may be
considered if undertaken by experienced practitioners.

Other indications
Lung biopsy
Medical thoracoscopic ‘pinch’ lung biopsy is practised in some
parts of Europe to aid diagnosis in the case of diffuse interstitial
lung disease or diffuse shadowing in immunocompromised
patients. There are three case series62 66 72 (one prospective72)
reporting the results of such ‘pinch’ lung biopsies undertaken
during local anaesthetic thoracoscopy. A total of 148 patients
were studied across these three studies, 87 with interstitial lung
disease and the remainder were immunocompromised. No
deaths were reported, with a procedure-associated major
complication rate of 5/148 (3%). Overall, the ‘diagnostic rate’ in
these studies (which was taken in each study to mean a result
from the lung biopsy which changed patient management) was
high (135/148, 91%) (grade D).
In view of current UK practice of the diagnosis and manage-

ment of interstitial lung disease and of diffuse parenchymal
shadowing in immunocompromised patients, local anaesthetic
thoracoscopy cannot currently be recommended for these indi-
cations in the UK. Lung biopsy for the diagnosis of such
parenchymal lung disease is currently undertaken using thoracic
surgical techniques where appropriate, if bronchoscopic trans-
bronchial biopsy is negative or considered inappropriate.
Changes in diagnostic algorithms for diffuse interstitial lung
disease in the future may make local anaesthetic thoracoscopy
a useful and more widespread procedure, but would be confined
to higher level physician operators.
Similarly, thoracoscopic sympathectomy is performed in

Europe but not in the UK by physician thoracoscopists.
However, changes in work and referral patterns in the future
may make this a potential application in the UK. These tech-
niques would again be confined to operators with substantial
experience (see section on operator levels below).

INDICATIONS FOR LOCAL ANAESTHETIC THORACOSCOPY
This section of the guideline addresses clinical considerations for
patients who are suitable for or may be referred for a local
anaesthetic thoracoscopy. This part of the document has been
drafted on the basis of expert opinion from physician local
anaesthetic thoracoscopists from the UK.

General
Local anaesthetic thoracoscopy should generally only be under-
taken in patients with a radiologically confirmed pleural effusion
(although advanced operators may induce pneumothorax). It
should usually only be undertaken in patients with good
performance status (WHO status 0, 1 or 2). However, any
dyspnoea secondary to the effusion will be relieved by the
procedure, so breathlessness alone is not necessarily a contrain-
dication. Local anaesthetic thoracoscopy should generally be
undertaken in those in whom survival is expected to be
reasonable; it is not appropriate in terminally ill patients.
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Diagnostic procedures of any sort, including local anaesthetic
thoracoscopy, should only be performed in patients in whom
a tissue diagnosis will affect management. Local anaesthetic
thoracoscopy should be reserved for those patients in whom the
diagnostic/therapeutic benefit is judged to be worth the burden
of an invasive procedure and subsequent hospital stay. In prac-
tical terms, the performance status of the patient and the
predicted prognosis are likely to dictate this.

It is expected that the majority of patients undergoing local
anaesthetic thoracoscopy will have had a thoracic CT scan first.

The provision of ‘on table’ thoracic ultrasound prior to local
anaesthetic thoracoscopy is not a requirement to perform the
procedure. However, it is likely to increase safety, prevent inac-
curate port site entry and decrease the number of ‘complicated’
thoracoscopies (eg, if a heavily septated effusion is seen, only
a higher level operator would proceed). In two case series
totalling 707 patients,22 73 the routine use of preprocedure
ultrasound resulted in only one (0.1%) inaccurate entry site.
Preprocedure thoracic ultrasound scanning should therefore be
used where possible and where there are adequately trained staff
to perform the scan.

Fitness for procedure
Patients should be fit enough to undergo the procedure. The
majority of patients will gain symptomatic relief from pleural
effusion drainage undertaken during thoracoscopy. Dyspnoea
due to pleural effusion alone is therefore not a contraindication
to the procedure per se.

The procedure involves intravenous sedation and therefore
a reasonable level of oxygen saturation (>90% with additional
oxygen during the procedure) is required. A single small study
has assessed respiratory gas changes during local anaesthetic
thoracoscopy60 using intravenous hydrocodone and boluses of
pethidine and midazolam in patients who were given oxygen
during the procedure. This study demonstrated minor changes
only in carbon dioxide and oxygen tensions (PCO2 and PO2)
during the procedure (mean6SD change in PCO2 1.7660.71 kPa;
mean6SD change in PO2 0.6160.43 kPa).

Patients must be able to tolerate lying flat/on their side for the
duration of the procedure. Substantial dyspnoea on lying flat/in
the lateral decubitus position is not per se a contraindication to
thoracoscopy as drainage of fluid at the beginning of the
procedure is likely to alleviate this.

Where concerns exist about sedating very dyspnoeic patients,
particularly if two drugs are to be used, clinicians may wish to
seek anaesthetic advice.

Consent
Written informed consent is mandatory where the patient is
competent and should only be obtained by a member of staff
trained in the procedure or adequately trained to take consent
according to General Medical Council guidelines. Written infor-
mation should be provided before the consent process.

Absolute contraindications
The following are absolute contraindications:
< Lung adherent to the chest wall throughout the hemithorax.
< Hypercapnia or severe respiratory distress.
< Uncontrollable cough (making safe entry and movement of

thoracoscopes within the chest hazardous).
< Lack of informed consent in a competent patient.

Relative contraindications
The following are relative contraindications:

< Very severe obesity may make the procedure technically more
difficult and may prevent entry into the thoracic cavity due
to inadequate cannula length.

< As in the British Thoracic Society bronchoscopy guidelines,
any reversible condition (eg, infection, airways disease)
should be fully treated before the procedure. Caution will
be required in patients with certain significant comorbid
conditions (eg, ischaemic heart disease, recent myocardial
infarction (for which the procedure should be delayed by at
least 4 weeks after the initial event), clotting dysfunction,
renal failure and immunocompromise), and such conditions
should be addressed prior to the procedure just as they are
prior to bronchoscopy.33

< A high likelihood of trapped lung is a contraindication to
therapeutic thoracoscopy as this suggests a successful pleuro-
desis is very unlikely.

< The known presence of an obstructing central airway tumour
is a contraindication as, in such instances, bronchoscopy with
or without intervention is the investigation/treatment of
choice.

Place of local anaesthetic thoracoscopy in the diagnostic
pathway
The published BTS guideline on the investigation of unilateral
pleural effusion provides a scheme for the order of diagnostic
strategies to be used.2 In patients with an exudative pleural
effusion where a single (and in some cases second79) diagnostic
pleural aspiration is negative, the size of the effusion will guide
further investigation. In those in whom an effusion of more
than one-third of the hemithorax is present, a CTscan should be
obtained. This should guide the selection of the next investiga-
tion step which is likely to be either CT-guided biopsy or thor-
acoscopy, either local anaesthetic or surgical (VATS). Factors
that will decide how the patient proceeds along the diagnostic
and therapeutic pathway will include performance status, life
expectancy, whether or not a suitable target for CT-guided
biopsy is present, the size of the pleural effusion, the likelihood
that the lung will re-expand, consideration of whether a pleuro-
desis is indicated and, if so, the pros and cons of talc slurry
versus talc poudrage in the individual case.
Clearly, poor performance and/or limited life expectancy are

factors that will argue against the use of thoracoscopy, whether
local anaesthetic or VATS. A clear target for CT-guided biopsy
may lead to selection of this technique as the next investigation
after pleural aspiration but, if a talc poudrage pleurodesis is
intended, the physician may still opt for thoracoscopy instead.
The size of the pleural effusion will guide whether or not local
anaesthetic thoracoscopy is possible, but no hard and fast rule as
to size can be applied as the decision will depend on the indi-
vidual case and the level of operator training and experience,
with more experienced physicians undertaking the procedure on
smaller effusions than those who are less experienced. In the
case of a small or absent pleural effusion, thoracoscopy may
involve the induction of a pneumothorax and would therefore
usually be carried out by more experienced operators (eg, level II
operators, see below).
‘Blind’ closed pleural biopsy may be used in institutions in

which other further diagnostic techniques are not readily
available locally. It should be noted that this technique is asso-
ciated with a significantly poorer diagnostic yield compared
with image-guided or thoracoscopic procedures, except in the
case of suspected TB pleuritis. Overall, blind closed pleural
biopsy should therefore only be considered if TB is a possible
diagnosis and the patient lives in a high TB prevalence area. All
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diagnostic techniques in the investigation of exudative pleural
effusions should be subject to routine clinical audit to include
diagnostic yield and delay caused by missed diagnoses and the
need for further procedures. Where any technique is found to
achieve low diagnostic rates or results in diagnostic or treatment
delays, the procedure should be abandoned in favour of strate-
gies with a higher diagnostic yield and less treatment delay.

Local anaesthetic thoracoscopy should not in general be
considered a first-line investigation where more simple diag-
nostic strategies (eg, aspiration cytology) have not yet been
tried. However, as the procedure offers the opportunity for both
diagnosis and therapy in a single sitting, it is not unreasonable
(especially if the pretest probability of malignant mesothelioma
is high) to use thoracoscopy early in the diagnostic investigation
to prevent multiple pleural procedures.

While local anaesthetic thoracoscopy is usually undertaken in
cytology negative patients, it may still be appropriate in the case
of a confirmed cytology positive malignant effusion. A positive
cytological diagnosis on pleural fluid may be sufficient to guide
further management, but where cytology is only able to confirm
the presence of ‘suspicious’ cells or in patients in whom accurate
histology will change treatment (eg, small cell lung cancer,
breast cancer, differentiating adenocarcinoma from mesothe-
lioma), local anaesthetic thoracoscopy may be indicated.

In cases of highly chemotherapy sensitive tumours (eg,
lymphoma, small cell lung cancer), treatment of the underlying
cancer is likely to result in resolution of pleural effusion without
recourse to drainage or pleurodesis. Local anaesthetic thoraco-
scopic poudrage for pleural fluid control is therefore not
recommended where such a diagnosis is established on the basis
of other investigations, and where chemotherapy is planned.

A CT scan is not an absolute requirement prior to thoraco-
scopy but is strongly recommended. A thoracic CT scan prior to
the procedure allows accurate identification of pleural nodularity
in the presence of pleural fluid.2 It may also permit identification
of an underlying obstructing bronchial carcinoma where the
appropriate next step is bronchoscopy. In addition, a prior
thoracic CT scan allows accurate pretreatment staging. The
order of investigations will depend on the details of the indi-
vidual cases and on local resource provision.

The medical thoracoscopist should have the facility to discuss
selected cases with local cardiothoracic centres to establish whether
a surgical procedure (VATS/thoracotomy) or a local anaesthetic
thoracoscopy is the optimal treatment strategy for each individual
case. This will involve a discussion of the balance between the
risks and benefits of the two approaches in the individual patient.

LEVELS OF COMPETENCE IN LOCAL ANAESTHETIC
THORACOSCOPY
This section defines three levels of medical thoracoscopic
practice that are current in European countries and are likely to
be reflected in UK respiratory medicine as local anaesthetic
thoracoscopy becomes more widely practised. Information
specifying the required training to gain competence at each level
in local anaesthetic thoracoscopy is not specified here but will be
available after consultation with the appropriate training
committees at a later date. Annual audit of diagnostic/compli-
cation rates is encouraged for all procedures.

Level I
This includes basic diagnostic and therapeutic techniques and is
likely to be the level of competence at which the majority of
district general physicians practise. A medical thoracoscopist
practising at this level of competence should be able to:

1. manage patients who have large pleural effusions; however,
in some instances, and as experience increases, a level I
thoracoscopist may undertake the procedure in patients with
smaller effusions;

2. biopsy the parietal but not the visceral pleura;
3. undertake therapeutic talc insufflation.
A level I thoracoscopist should be able to supervise training,

subject to having performed sufficient unsupervised and audited
thoracoscopies him/herself.

Level II
This is the level of competence practised in the setting of
a regional service and will involve more experienced practitioners
within a unit with a major interest in pleural disease. Such
operators should be competent in (1), (2) and (3) plus some of
the other procedures listed below:
1. level I techniques;
2. undertaking local anaesthetic thoracoscopy in patients with

small/no pleural effusion (pneumothorax induction);
3. visceral pleural biopsy;
4. pinch lung biopsy;
5. lysis of adhesions and lavage in the setting of a loculated or

infected pleural space;
6. talc pleurodesis in patients with secondary pneumothorax

unsuitable for general anaesthetic/VATS;
7. in some cases, expertise in other techniques such as

sympathectomy.

Level III
This level covers all VATS techniques (eg, lung resection) and is
currently the province of the thoracic surgeon. It is beyond the
remit of this document.
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