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Summary

Pleuroscopy is a minimally invasive procedure
performed under moderate sedation that allows
for direct visualization of the pleural space and
therapeutic intervention. It is indicated in several
clinical conditions, including diagnosis of un-
known exudative pleural effusions, treatment of
empyemas and pleurodesis to prevent re-accumu-
lation of pleural effusions. It may be performed in
an endoscopy suite without need for intubation,
usually by a pulmonologist with training in endo-
scopic procedures. Pleuroscopy is generally safe
and well tolerated, with few complications and
very low associated mortality. It is usually consid-
ered in patients who may also be considered for
VATS or tunneled pleural catheters, and often the
decision of the appropriate technique is left to the
clinician based on individual patient characteris-
tics that would favor one modality over another.
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Introduction

Pleuroscopy, or medical thoracoscopy, is a percuta-
neous endoscopic procedure performed to directly vi-
sualize the pleural space for both diagnostic and ther-
apeutic purposes. It is a minimally invasive alternative
to video-assisted thoracoscopic surgery (VATS) and is

Shortness of Breath 2014; 3 (3): 97-101

most commonly used in the diagnosis of exudative
pleural effusions of unknown etiology, as well as for
pleurodesis in the management of malignant pleural
effusions. It is reserved for diagnosis and manage-
ment of pleural disease when less invasive methods
(such as pleural fluid analysis and cytology by thora-
centesis) are ineffective or more commonly, non-diag-
nostic. Pleuroscopy has historically achieved almost
100% diagnostic accuracy for malignant and tubercu-
lous effusions and is gener-
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with a.Io.w complication rate minimally invasive
(morbidity of 2-5% and | ajernative to VATS
mortality <0.1%). Addition- | commonly used in
ally, it can be successfully | the diagnosis of
used for management of exudative p|eura|
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with success rates of talc well as for pleuro-

pleurodesis approaching desis.
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Pleuroscopy was first de-

scribed in a single patient report by Richard Cruise in
1866, though development of the technique is largely
credited to Hans Christian Jacobeus, who began pub-
lishing on this procedure in 1910 (2). In the pre-antibi-
otic era, pleuroscopy was commonly performed in the
treatment of empyema and tuberculous pleural effu-
sions, but its use declined with the creation and opti-
mization of antibiotic regimens for respiratory dis-
eases. Pleuroscopy and VATS alike began to resurge
with the success of laparoscopic abdominal proce-
dures in the 1970s, and by the 1990s 5% of pulmo-
nologists surveyed in the US stated that they per-
formed the procedure regularly (3). It is more com-
monly performed in Europe, and though no data is
available to support the claim, the prevalence of its
use seems to be on the rise. It carries the benefit of al-
lowing direct visualization of the pleural space with on-
ly local anesthesia and moderate sedation, and is
therefore useful for several diagnostic and therapeutic
indications.

Indications

Diagnostic indications

The most common indication for pleuroscopy is sam-
pling of an exudative pleural effusion of unknown eti-
ology, since it allows for direct visualization of the
pleural space and direct biopsy of abnormal pleura.
Figure 1 shows the appearance at pleuroscopy of
metastatic adenocarcinoma affecting both the visceral
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Figure 1 - Tumor infiltration of parietal and visceral pleura
by metastatic adenocarcinoma of lung as seen at pleu-
roscopy.

and parietal pleurae. In developed countries where
the incidence of tuberculosis is low, >50% of undiag-
nosed pleural effusions will be found to be malignant,
particularly when large or bloody (4). In the case of an
unexplained pleural effusion with non-diagnostic pleu-
ral fluid analysis from thoracentesis, pleuroscopy is an

absolute indication. The sen-

/While simple, non- Sitivity of this technique has

septated empyemas | Peen reported in several
can be treated with | studies to exceed that of
pleural drainage and pleural fluid analysis and
antibiotics alone, | closed pleural biopsy (93-
pleuroscopy may be | 97% vs 60-70% vs 40%, re-
indicated in treatment | spectively) (5-7). In addition
failure or when there | to diagnosing malignant or
are septations and lo- | infectious effusions, pleu-
\ _culations. / roscopy can also be used to
perform pleural based biop-
sies, which allow for staging of primary lung cancer or
mesothelioma, as well as flow cytometry, tumor mark-
er and genetic analysis. Figure 2 demonstrates the
biopsy technique of a parietal pleural tumor implant.
These additional studies may be useful in determining
prognosis and optimal treatment for a given primary
tumor, based on individual characteristics of the tu-
mor. In this era of personalized medicine, the pleura is
a rich source of tissue and cells for analysis and to de-
termine targets for treatment.
The diagnosis of pleural tuberculosis can also be chal-
lenging, especially in developed countries, where the
prevalence of disease is low. Sensitivity of AFB culture
from sputum and thoracentesis is low, though the effu-
sion itself is characteristically unilateral and exudative
with a lymphocytic predominance. Several biomarkers
have been described, particularly adenosine deami-
nase and interferon gamma, but the false positive
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Figure 2 - Parietal pleural biopsy of pleural based metas-
tasis by pleuroscopy.

rates in the setting of empyema and lymphomas con-
tinue to limit their usefulness (8). In many cases, diag-
nosis by pleuroscopy is indicated, which carries a sen-
sitivity and specificity of 100% (9).

Therapeutic indications

Pleuroscopic pleurodesis is one of several options in
the management of recurrent malignant pleural effu-
sions that rapidly reaccumulate. The most common
sclerosing agent is insufflated talc (talc poudrage),
which has been shown to be moderately more suc-
cessful in achieving pleurodesis compared to
bleomycin and tetracycline/doxycycline. It has also
been shown to be slightly more effective when insuf-
flated at the time of thoracoscopy than as a slurry de-
livered through a chest tube, though this effect was
more prominent in lung and breast primary tumors
than others (10). Performing pleurodesis by pleu-
roscopy or VATS carries the added benefit of being
able to pursue simultaneous diagnostic and therapeu-
tic procedures, as well as the ability to remove adhe-
sions, drain an existing effusion, and visualize the dis-
persal of talc throughout the entire pleural cavity (11).
In the treatment of empyemas, pleuroscopy is an ef-
fective means by which to drain free-flowing and mul-
tiloculated collections. While simple, non-septated
empyemas can be treated with thorascopic drainage
and antibiotics alone, pleuroscopy may be indicated in
treatment failure or when there is evidence of septa-
tions and loculations on imaging. In the Ravaglia et al.
(2012) study, they found pleuroscopy plus antibiotic
therapy to be effective in the treatment of 85% of all
empyemas studied: 100% of free-flowing, 92% of mul-
tiloculated, and 50% of organized or multifocal empye-
mas (12). Pleurodesis can also be used in the treat-
ment of recurrent pneumothorax and chylothorax.
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Contraindications

The absolute con-
traindication to pleu-
roscopy is a comple-

Pleuroscopy is generally a
safe and well tolerated pro-
cedure, but it requires the
patient to be able to tolerate
conscious sedation, local
anesthetic, and prolonged
positioning in the lateral decu-

bitus position while breathing spontaneously. Mortality
rates are as low as 0.1%. The absolute contraindica-
tions to pleuroscopy are complete obliteration of the
pleural space from adhesions or pleural disease; how-
ever in some cases this can be overcome by extend-
ing the incision and/or blunt dissection of adhesions or
lung tissue from the chest wall with the operator’s fin-
ger. Other relative contraindications to pleuroscopy in-
clude inability to tolerate lateral decubitus positioning
or induced pneumothorax, tenuous respiratory sta-
tus/hypoxia, cardiopulmonary instability, bleeding
diathesis or coagulopathy, or allergy to any of the nec-
essary medications.

te obliteration of the
pleural space from
adhesions or pleural
disease.

Procedure

/ Particular attention

should be paid to un-
derlying pulmonary

Pre-procedural prepara-
tions & considerations

As with any other proce-
dure, a detailed history and
physical examination of the
patient is the first step in
assessing the safety and
appropriate indication for

disease, medical co-
morbidities, use of
anticoagulants or ste-
roids, prior radiation
or occupational ex-
posures, and drug in-

pleuroscopy. Particular at- \ tolerance. /
tention should be paid to un-

derlying pulmonary disease, medical comorbidities,
use of anticoagulants or steroids, prior radiation or oc-
cupational exposures, and drug intolerances. The
physical exam should be supplemented with chest ra-
diography, CT scan, and bedside ultrasound for deter-
mination of the optimal site of insertion of the thoraco-
scope, as well as basic evaluation of the patient’s car-
diac, pulmonary, liver, and kidney function through
pulse oximetry, EKG, and lab work. A CBC and type
and screen should also be done in the event of need
for transfusion. Informed consent should be obtained
in the standard practice, with explanation of the ration-
ale for procedure, risks, benefits, and alternatives,
common complications, and expected result of the
procedure. The endoscopy suite should be prepared
with trained personnel and all necessary equipment.

Procedural technique

Pleuroscopy is a sterile procedure. The patient is
placed in the lateral decubitus position with the affect-
ed side up for the duration of the procedure, and has
cardiac, blood pressure, and oxygen saturation moni-
toring throughout. Ultrasound is used to confirm the
location of the hemidiaphragm, as well as to identify
any loculations or pleural thickening that may cause
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complications. A common entry site is mid or anterior
axillary line in the fifth intercostal space.

When the patient is in position and the operators
scrubbed, the patient is sedated, usually with midazo-
lam and fentanyl. The entry site is numbed with lido-
caine from the skin, through the intercostals, and ex-
tending to the pleural space. Once numb, a large bore
needle is inserted into the thorax and a small pneu-
mothorax is induced. A larger incision is made to allow
for blunt dissection and insertion of the trocar into the
thoracic space, with care being taken to avoid trauma
to the lung and intercostal vessels. The pleuroscope is
placed through the trocar and into the thoracic space.
Once in the pleural space, the pleuroscope is used for
complete visualization of the thoracic cavity. A second
trocar may be introduced under direct visualization to
allow for biopsy, forceps, or tubing to introduce insuf-
flated talc. Biopsy specimens, fluid samples, and cul-
tures can be obtained, and any therapeutic interven-
tion (insufflation of talc for pleurodesis, for example)
can be performed.

When all diagnostic and therapeutic procedures are
complete, the pleuroscope and trocars are removed. A
chest tube is inserted for temporary drainage and su-
tured into place. The patient is typically monitored for
a brief period of time while they are recovering from
conscious sedation, but it is not necessary for them to
be admitted to the hospital for further monitoring un-
less complications arise.

Complications

Overall, pleuroscopy is a safe and well tolerated pro-
cedure, especially in the hands of an experienced op-
erator. The British Thoracic Society in 2010 pooled da-
ta from 47 studies to establish guidelines for use and
caution against documented complications. This
analysis demonstrated an overall major complication
rate of 1.8%, with major complications defined as
empyema, hemorrhage, port site tumor invasion,
bronchopleural fistula, post-operative pneumothorax/
prolonged air leak, and pneumonia. Minor complica-
tions — subcutaneous emphysema, minor hemor-
rhage, skin infection, peri-

procedure hypotension, ] ]
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were reported in 7.3% of | tions rate of pleuro-
cases (13). Other poten- | SCOPY is1.8%, with ma-
tial complications include |ordcompllcat|ons dﬁf"
peri-procedural injury to nmeorrzsa::sgzn;a’e ts:
the lung tissue, re-expan- ’

. mor invasion, bron-
sion pulmonary edema, or

) chopleural fistula,
seeding of the chest wall post-operative pneu-
by tumor cells (14). Pa-

) mothorax/prolonged
tients should be coun- | gajr Jeak, and pneumo-

seled to expect some de- \ pja.
gree of post-procedural K /
pain (especially if pleurode-

sis was pursued), and practitioners should be pre-
pared to address this expected outcome.
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Clinical practice

The utility of pleuroscopy in

numerous conditions has / Pleurodesis by talc \
been described in earlier | poudrage is effective
sections: near 100% diag- | in preventing re-ac-
nostic accuracy of both ma- | cumulation of mali-
lignant and tuberculous | gnant pleural effu-
pleural effusions, as well as | Sionsin75-87%of pa-
successful treatment of re- | tients, with corre-
current malignant pleural sponc!lng improve-
effusions and empyemas. :‘nent o G0 ] i
Further discussion will fo- yspnea.

cus on the comparison of this

technique to VATS and tunneled pleural catheters,
since the clinical decision of optimal therapy between
these three techniques, particularly in the manage-
ment of malignant pleural effusions, is often encoun-
tered.

Pleuroscopy vs VATS

Pleuroscopy and VATS are two different techniques
that allow for direct visualization of the pleural space
and can be used for sometimes overlapping indica-
tions, especially in the diagnosis and management of
malignant pleural effusions and empyemas. While
pleuroscopy is performed in an endoscopy suite under
local anesthesia and moderate sedation, VATS is per-
formed in an operating room with general anesthesia,
intubation and single lung ventilation.

VATS has a broader diagnostic and therapeutic scope
than does pleuroscopy, but carries a higher complica-
tion rate due to the need for general anesthesia and
intubation as well as the complexity of the disease en-
tities being addressed. It can be used in multi-loculat-
ed or organized effusions and empyemas, as well as
for decortication of lung tissue, wedge lung biopsy,
lung nodule resection, lobectomy, and esophageal
procedures (15). Both pleuroscopy and VATS can be
useful in cancer staging, since metastases to the pleu-
ra defines the primary malignancy as stage 1V, and
therefore inoperable. In this case, pleuroscopy may be
the preferred technique since it allows for staging of
the primary tumor with potential for delivering talc
poudrage in the same session, potentially sparing the
patient a VATS and more extensive intervention if in-
deed there is evidence of pleural spread (16).
Pleuroscopy is also the procedure of choice in the di-
agnosis of mesothelioma, since the biopsies obtained
through either method are comparable, and it is the
less invasive approach of the two (17). Pleuroscopy
and VATS should be utilized in a continuum of care in
the management of empyema. As shown in Ravaglia
et al. (2012), pleuroscopic drainage of an empyema in
combination with antibiotics is curative in 92-100% of
cases. However, when there is evidence of pleural
thickening, extensive septations, or organization of
the empyema, VATS is required for more extensive
drainage and decortication than is possible by pleu-
roscopy (12).

In general, patients who are able to tolerate sponta-

100

neous breathing with localized and non-complicated
pleural disease should undergo pleuroscopy, as it is
less invasive and carries less risk than does VATS.
VATS, however, may be the procedure of choice in pa-
tients who are unstable or who have more complicat-
ed pleural and pulmonary disease.

Pleuroscopy vs tunneled pleural catheters in the
management of malignant pleural effusions
Tunneled pleural catheters were approved by the FDA
in 1997 for management of malignant pleural effu-
sions, and there has since been great debate over the
optimal long-term treatment of these effusions. Pleu-
rodesis offers definitive management of the produc-
tion of pleural fluid; tunneled pleural catheters drain
the accumulated fluid, and in some cases promote
spontaneous pleurodesis allowing for removal of the
catheter. Particular challenges that arise when consid-
ering therapy for malignant pleural effusions are (1)
the rapid re-accumulation of pleural effusions if not
managed definitively and (2) the adverse effect profile
and length of hospital stay in these patients, since me-
dian survival in patients with a malignant pleural effu-
sion typically ranges between 4-9 months, and quality
of life is paramount (18).

Pleurodesis by talc poudrage is effective in preventing
re-accumulation of malignant pleural effusions in 75-
87% of patients, with corresponding improvement in
subjective dyspnea (19). Tunneled pleural catheters,
on the other hand, are effective in relieving dyspnea in
roughly 90% of patients by facilitating drainage of the
effusion. They also achieve spontaneous pleurodesis
with resulting decrease in effusion re-accumulation in
40-50% of patients within 2 months (20). Numerous
studies have demonstrated that the two procedures
offer comparable relief of symptoms with no significant
difference in complication rates, but that tunneled
pleural catheters have a more favorable post-proce-
dure profile compared to pleurodesis, with shorter
overall and post-procedure length of stay, fewer re-in-
terventions on the ipsilateral side, and lower cost (21-
23). Despite these results, the decision of pleurodesis
versus tunneled pleural catheter continues to be a dis-
cussion that is multi-disciplinary including the patient,
their goals of care, and expected survival, and the
physician’s clinical impression.

In addition to ongoing head to head studies, Reddy et
al. (2011) conducted a pilot study investigating the
safety and effectiveness of performing simultaneous
pleurodesis and tunneled pleural catheter insertion
with promising initial results. They demonstrated in a
small patient population (30 patients) that combination
therapy could produce equivalent symptom control
with a comparable safety profile, rate of pleurodesis,
and hospital length of stay to either therapy alone,
with the added benefit of removal of the tunneled pleu-
ral catheter one week after placement (24). Larger
studies are necessary to validate these results, but
represent a promising future direction in the manage-
ment of malignant pleural effusions.
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Conclusion

Pleuroscopy is a safe and effective therapy in the di-
agnosis and treatment of pleural disease. Use of this
technique should always be considered in patients
with exudative pleural effusions of unknown etiology,
and discussed as a minimally invasive alternative to
VATS when safe to do so. The clinical decision of
pleurodesis versus tunneled pleural catheter in the
management of malignant pleural effusions should be
discussed with the patient and tailored to their goals of
care as an individual, since both techniques offer
symptomatic relief with similar side effect profiles. Re-
search is underway to compare outcomes and side ef-
fect profiles between these two therapies, and in com-
bination with each other, to better guide therapy deci-
sions in the future.
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