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Non-intubated video-assisted thoracic surgery as the modality of 
choice for treatment of recurrent pleural effusions
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Abstract: This review will establish that the best mode of treatment for recurrent pleural effusions is non-

intubated video-assisted thoracic surgery (VATS) with chemical talc pleurodesis. The nature of recurrent pleural 

effusions mandates that any definitive and effective treatment of this condition should ideally provide direct 

visualization of the effusion, complete initial drainage, a low risk outpatient procedure, a high patient satisfaction 

rate, a high rate of pleurodesis and a high diagnostic yield for tissue diagnosis. There are various methods available 

for treatment of this condition including thoracostomy tube placement with bedside chemical pleurodesis, 

thoracentesis, placement of an indwelling pleural catheter, pleurectomy and VATS drainage with talc pleurodesis. 

Of these treatment options VATS drainage with the use of local anesthetic and intravenous sedation is the method 

that offers most of the desired outcomes, thus making it the best treatment modality.
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Authors’ introduction:

Figure 1 is a picture of the two authors from the Sinai 
Hospital of Baltimore in Baltimore, USA. They are 
Dr. Solange E. Cox (right), a Surgery Resident at Sinai 
Hospital, and Dr. Mark R. Katlic (left), who is the 
Chairman of Department of Surgery.

Introduction

Pleural effusions are a common manifestation of various 
types of malignant disease and the presence of a pleural 
effusion often portends a poor prognosis. Pleural effusions are 
associated with a significant amount of morbidity and mortality 
making their management crucial for establishing a better 
quality of life for the patients with symptomatic complications. 
There are several means of managing pleural effusions which 
include thoracostomy tube placement with bedside chemical 
pleurodesis, thoracentesis, placement of an indwelling pleural 
catheter, pleurectomy and video-assisted thoracic surgery 
(VATS) drainage with chemical talc pleurodesis (1). The 
treatment modality chosen is commonly based on the medical 

stability and needs of the patient. Malignant pleural effusions 
will often re-accumulate following initial drainage which makes 
effective pleurodesis to prevent recurrence, an important factor 
in their definitive management. Ideally the best management 
of recurrent pleural effusions should provide complete initial 
drainage, adequate pleurodesis to prevent re-accumulation 
and have a high diagnostic yield for biopsy in the event that a 

Figure 1 From left, Dr. Mark R. Katlic and Dr. Solange E. Cox.
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tissue sample is needed to establish a definitive diagnosis and 
treatment plan (2).

Treatment methods for recurrent pleural 
effusions

VATS with talc pleurodesis

VATS has become a more common method for treating 
recurrent pleural effusions over the past few years. It is a 
less invasive alternative to a thoracotomy with or without 
pleurectomy. It provides various advantages over other 
methods of treatment which include complete initial drainage 
under direct visualization, talc placement for pleurodesis under 
direct visualization which allows for more adequate placement 
of talc and subsequently more effective pleurodesis. In 
addition, this procedure is minimally invasive and can be done 
using local anesthetic and intravenous sedation thus avoiding 
the risks associated with intubation and resulting in the highest 
patient satisfaction rate of all treatment modalities (3-7). One 
of the most important advantages of this treatment method 
is the ability to obtain a tissue sample for diagnosis under 
direct visualization which increases the diagnostic yield of 
the biopsy (8). The disadvantages of this method include the 
higher cost associated with use of the operating room and 
increased required resources. This treatment method may also 
require a short inpatient stay, however with the use of local 
anesthetic and IV sedation this procedure can be done as an 
outpatient if the patient is an appropriate candidate. Patient 
undergoing this procedure often times also require chest tube 
placement for continued drainage initially. The patients often 
go home with the chest tube which allows for the procedure 
to be done on an outpatient basis. The rate of pleurodesis 
with this procedure is high and one of the most successful of 
any treatment modality. Thus, despite the fact that the patient 
will go home with a thoracostomy tube initially, this tube 
is usually not needed over the long term. Elective patients 
are discharged the same or next day, usually with a small 
drainage container (Atrium Mini-Express®, Atrium Medical 
Corporation, Hudson, New Hampshire, USA) attached to 
the chest tube or, in some cases, with a PleurX® catheter 
(CareFusion Corporation, San Diego, CA, USA). The chest 
tube is removed in the office as appropriate.

Thoracostomy tube and talc slurry

Tube thoracostomy is a minimally invasive bedside procedure 
with a low associated cost. It is well tolerated in patients 
who are not appropriate candidates for VATS procedures. 

It is an outpatient procedure and talc slurry can be instilled 
through the tube to achieve pleurodesis (9,10). Despite the 
low cost and general ease of placement, the tube does not 
allow for direct visualization of the pleural cavity. In some 
instances complete drainage may not initially be obtained. 
The lack of direct visualization makes placement of the talc 
for chemical pleurodesis not as optimal leading to lower rates 
of pleurodesis than with VATS procedures where the talc can 
be placed under direct visualization (11). With thoracostomy 
tubes there may be a need for additional procedures for 
drainage if adequate pleurodesis is not achieved. Patient 
satisfaction is also lower for bedside tube placement as this is 
associated with a higher level of anxiety for the fully awake 
patient and a higher amount of pain since this procedure 
is not done with IV sedation but instead only using local 
anesthetic. Additionally patients often go home with a 
chest tube in place. Based on the fact that a lower rate of 
pleurodesis is achieved with this procedure the chest tube 
may remain in place for longer periods than with a VATS 
procedure with IV sedation and local anesthetic.

Thoracentesis

This is a quick cost effective method of treating pleural 
effusions. It is a minimally invasive outpatient procedure 
with minimal risk of complications (12,13). Thoracentesis 
has a less important role in the setting of a recurrent pleural 
effusion due to the fact that this procedure does not involve 
any aspect of preventing recurrence. There is no pleurodesis 
associated with this procedure and considering that most 
of these effusions will re-accumulate this method is not a 
definitive treatment method (14). In addition to this, the 
diagnostic yield for tissue diagnosis is low as a tissue biopsy 
is typically not obtained with this procedure.

Long term indwelling pleural catheter

Placement of a long term indwelling pleural PleurX® 
catheter (CareFusion Corporation, San Diego, CA, USA), 
is a generally well tolerated procedure (9,10,15). It is a 
minimally invasive, outpatient, cost effective method of 
treatment for pleural effusions and allows for more patient 
control over the drainage of the effusions (9,15). The 
indwelling catheter is associated however with a higher 
degree of complications including clogging of the catheter, 
increased risk of infection, and pain at the catheter site 
(14,15). All of these may create the need for additional 
procedures. In addition to this, pleural catheters do not 
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facilitate the instillation of any form of chemical for 
pleurodesis (14,16). Also this method does not allow for 
obtaining any tissue for diagnosis. Most recurrent pleural 
effusions are the result of a malignant process, and thus 
tissue diagnosis if often needed to direct future medical 
management making this method less ideal for patients.

Discussion/conclusions

There are currently various options for treatment and 

management of recurrent pleural effusions (Table 1). The 
goals of treatment include methods which involve the least 
number of repeated procedures, the best patient satisfaction, 
least amount of pain and anxiety inflicted on the patient, 
lowest length of stay in the hospital, cost effective, 
preferably an outpatient procedure and optimally a method 
which has a high diagnostic yield for tissue diagnosis and a 
high rate of pleurodesis. Of the various methods described 
the most ideal in achieving the goals of treatment is non-
intubated VATS with talc pleurodesis with local anesthetic 

Table 1 Advantages and disadvantages of various treatment methods for recurrent pleural effusions

Treatment method Advantages Disadvantages

Thorascopic chemical 

talc pleurodesis

● Minimally invasive, can be outpatient

● Direct visualization, immediate and complete drainage

● High diagnostic yield of biopsy

● High pleurodesis rate

● Increased patient satisfaction

● More costly than other methods

● Inpatient hospitalization

● May require tube thoracostomy following 

procedure

Tube thoracostomy 

and talc slurry

● Minimally invasive

● Outpatient

● Pain associated with indwelling tube

● May require inpatient hospitalization

Thoracentesis ● Minimally invasive

● Outpatient

● No pleurodesis achieved following 

procedure

● Frequent need for additional procedures

Long term indwelling 

pleural catheter

● Minimally invasive

● Outpatient

● Chronic indwelling catheter

● Higher risk of infection

● Need for repeated drainage

Pleurectomy ● High diagnostic yield of biopsy

● High pleurodesis rate

● Invasive procedure

● Require inpatient hospitalization

Table 2 Comparison of various treatment methods for recurrent pleural effusions

Treatment method
Average 

cost (14,17)

Symptom 

relief (14)

Need for further 

procedures

Pleurodesis 

rate
Mortality

Morbiditya 

(18)

Diagnostic 

yield of biopsy

Length of hospital 

stay [days]

Thorascopic talc 

pleurodesisb

$780 +++ <10% (8) >90% (8) <0.5% (8) 2+ +++ 0-1 (2)

Thorascopic talc 

pleurodesisc

$780 +++ <10% (8) >90% (8) <0.5% (8) 2+ +++ 6±4 (16)

Tube thoracostomy 

& talc slurry

$355 +++ 16% (19) 55-90% (12,18) 0% 1+ − 6 (10)

Thoracentesis $84 ++ 98% (13) 2% (13) 0% <1 + −

Indwelling pleural 

catheter

$250 +++ 23% (19) 42-58% (14) 0% (16) 1+ − 1-3±2 (10,16)

Pleurectomy (17) $3,500 +++ <1% (18) 99% (18) 10-19% (8) 5+ +++ 8-9

 ++, indicates intermediate level of success; +++, indicates high level of success; a, indicates morbidity as evaluated on a scale of 1 to 5; 
b, indicates video assisted thorascopic sugery using local anesthetic and IV sedation; c, indicates video assisted thorascopic sugery with 

intubation.
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and intravenous sedation. VATS with talc pleurodesis is by 
far the best option for patients and the use of intravenous 
sedation and local anesthetic reduce the overall cost, length 
of stay and potential complications associated with the use 
of intubation and general anesthesia. In patients who undergo 
the VATS procedure after local and intravenous sedation the 
average hospital stay is 0-1 days whereas the same procedure 
with intubated patients has a hospital stay of 6 days on average. 
Unlike thoracentesis, pleural catheter placements and tube 
thoracostomy this method allows for direct visualization of 
the pleural cavity. It also has the highest diagnostic yield for 
tissue diagnosis. There is a significantly high risk of morbidity 
and mortality associated with more invasive methods such as 
a thoracotomy or a pleurectomy (17) than with a VATS with 
talc pleurodesis. Given the many overall benefits of non-
intubated VATS with talc pleurodesis for recurrent pleural 
effusions, this method stands out as the best treatment 
modality currently available to patients. Evidence suggests 
that this procedure should be the standard of care for all 
appropriate candidates (Table 2).
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