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Video-assisted thoracoscopy (VAT) is usually performed under general anesthesia (GA).
We performed an analysis to determine whether multithoracoport VAT under local
anesthesia (LA) is feasible.

Methods: Forty-five VAT under LA were performed in 34 men and 11 women (mean
age 46.8 years) in the endoscopy room.

Results: The waiting time for VAT under LA was 0.5-6h on working days. There
were no major complications during or after the VAT. In 9 patients, pleural malignancy
was diagnosed, and in 7 patients suspected malignancy was excluded. In 5 patients we
found bacterial empyema, of whom 4 had diathermic adhesiolysis during VAT. In 4
patients, the clinical diagnosis was tuberculosis by exclusion, and in 2 patients no conclu-
sive diagnosis could be drawn. VAT influenced treatment policy 15 times, and in 17
pneumothorax patients talc poudrage was performed during the procedure.

Conclusion: VAT under LA is safe, effective, logistically simple, and requires no long
waiting times. No conversion to GA was necessary.
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INTRODUCTION

Thoracoscopy has been performed as a safe tech-
nique under local anesthesia (LA) in Europe on a

larger scale since the 1950s [1-5]. Recently im-
proved techniques led to rediscovery of thoraco-
scopy for diagnostic and therapeutic purposes
[6-10]. We noticed a trend in The Netherlands of

more thoracoscopies being performed in the
operation theater under general anesthesia (GA)
with double lumen intubation [9-14]. The reasons
might be the newly improved video-assisted imag-
ing equipment or easier access to the operation
theater for various surgical disciplines.
We reported that this trend towards thoraco-

scopies (VAT) under GA has led to prolonged
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waiting times, longer hospitalization time, in-
creased costs and the need for the more complex
GA with double lumen intubation [15].
The purpose of our analysis was to confirm

the feasibility of thoracoscopy under LA using
modern video-assisted techniques and multiple
thoracoports as a safe and effective technique in
a standard endoscopy room. We, therefore evalu-
ated the complications and the diagnostic yield of
these thoracoscopies in various pleural diseases,
plus the possibility of performing talc poudrage
in patients with spontaneous pneumothorax (SP).

PATIENTS AND METHODS

From March 1995 until April 1996, 45 consec-
utive VAT procedures were performed in the
endoscopy room under LA by two pulmonary
physicians, and an assisting nurse (Fig. 1). Indi-
cations were: 18 cases of spontaneous pneumo-
thoraces, 23 cases of pleural effusion., and 4 cases
of pleural thickening.

In all patients VAT was performed for diag-
nostic purposes. In case of spontaneous pneu-
mothorax, bullae or other abnormalities were FIGURE VAT procedures were performed in the endo-

scopy room under local anesthesia by two pulmonary physi-
registered. In case of pleural effusion or pleural cians and an assisting nurse.

thickening, parietal biopsies were taken. The VAT
had therapeutical implications when adhesions TABLE Patients’ characteristics (n=45)
were removed with electrocautery or, in case of

Mean age in years (range) 46.8 (18-83)
spontaneous pneumothorax, patients received
talc poudrage Male/female 34/11

Pleural effusion* 23
Patient characteristics are shown in Table I. In Pneumothorax* 18

patients with pleural fluid, pleural tap preceded Pleural thickening* 4

the VAT, but failed to provide the diagnosis. *Indication forthoracoscopy.
Intra parenchymal and mediastinal lesions were

not considered to be indications for VAT under
LA in this study. Thalamonal(R) (2.5mg droperidol and 0.05mg

Patients had nothing per mouth for 4 h prior fentanyl) was given iv with 2.5 mg iv bolus of
to VAT, received 0.5 mg atropine 0.5h prior to midazolam, followed by a midazolam drip infu-
VAT and received intravenous (iv) saline infu- sion of 0.30mg per minute. The VAT technique
sion. Two liters per minute of supplementary was the same as has been previously published
oxygen was administered by nasal prongs. Oxy- [16,17]. After local anesthesia with < 15ml of
gen saturation (SaO2) was monitored with the lidocaine 1%, multiple 8mm trocars were used,
pulse oximeter. In cases of talc poudrage, ml when necessary.
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Adhesiolysis and hemostasis were performed
with electrocautery forceps. Talc poudrage and
chest tube insertion were performed under direct
vision. Data of all 45 patients were analyzed ret-
rospectively with regard to patient demographics,
radiological aspects, VAT findings, post-thoraco-
scopy care, and results of cytology, histology,
and cultures. There was no direct comparison of
the diagnostic yield with VAT under GA. For
ISP patients hospitalization time, waiting time,
and drainage time was compared to recent data
of the previous 3 years before, when VAT was
performed under GA in all SP patients.

RESULTS

VAT Procedure

The waiting time for VAT under LA was 0.5-
6 h. VAT was always performed in the endoscopy
room. The diathermic forceps was used success-

fully in 9 patients to perform adhesiolysis, and
stop minor bleeding. Seventeen of 18 SP patients
received pleurodesis with dry powder insuffiation
of 3 g talc. The average duration of VAT under
LA was 15min (range 8-30). Patients could
return to the ward immediately thereafter.

Pain was never a major problem during the
procedure. Thalamonal(R), and midazolam in case
of talc pleurodesis during VAT, were sufficient.
There were no major complications such as

major bleeds or respiratory failure during the
procedure. No conversion to GA was required.

TABLE II Drainage time after VAT

Final diagnosis n Drainage time in days

Pneumothorax 18 3.0 (2-9)
Bacterial empyema 5 16.0 (6-35)
Other* 21 2.8 (0-8)
Total 39 2.9 (0-9)

*Excluding patient with persistent air leakage because of
malignant disease.
Excluding bacterial empyema and excluding ..

as pleural or pulmonary infections, atelectasis or

re-expansion edema. The mean drainage time
was 2.9 days (range 0-9, sd 1.8) (Table II). For
patients requiring no further procedures, the
mean hospitalization time from VAT on was 4.1
days (range 2-10, sd 1.8).
The hospitalization time of a consecutive series

of SP patients treated with VAT under GA in
the previous 3 years was 10.6+sd 4.0 on the
average, including the waiting time for VAT
under GA of 4.4 +sd 2.5 (mean 6.2 days from
VAT on) [15]. Diagnostic findings are shown in
Table III. In 6 of the 9 patients with malignant
pleurisy, the VAT diagnosis resulted in a change
of treatment policy. Two patients received VAT
surgery under GA, 2 weeks following VAT under
LA, without additional success; one patient with
malignant pleural disease had persistent air leak-
age, and one required additional diagnostic lung
biopsies later on.

DISCUSSION

Post-VAT Period

After the VAT, patients received paracetamol,
ibuprofen, and morphine, on demand. Morphine
was no longer necessary after the first 48 h period.
Five of the 9 confirmed pleural malignancies
received pleurodesis through the chest tube, after
the diagnosis was made by VAT. In 5 cases of
empyema, chest tubes were used for daily rinsing
of the pleural cavity. During the post-VAT
period there were no major complications such

Thoracoscopy under LA has been performed by
the pulmonologist in Europe for decades [1-
3,7,8]. This procedure was normally performed
by introduction of one relatively thick trocar,
through which a rigid scope, together with biopsy
scissors, was introduced. The major disadvantage
was that a limited area could be inspected, and
that lesions covered by the collapsed lung were
found with difficulty or not at all. A thick trocar
decreases the area within reach, because the angle
to the ribs is less favorable. Furthermore, full
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TABLE III Final diagnosis, therapy during VAT, diagnostic yield, VAT influence on treatment policy

Post-VAT diagnosis* n Pre-VAT diagnosis Therapeutical VAT Diagnostic yield Change in treatment policy

Pneumothorax 18 Pneumothorax Talc poudrage: 17 bulla\bleb: 11 None

Malignant pleural 9 Pleural exsudate or Pa. compatible with: Pleurodesis: 5
Effusion pleural thickening

Lung cancer: 4
Mesothelioma: 3
Other malignancy: 2

7 Pleural malignancy
excluded

5 Positive cultures

Reactive pleural
effusion

Bacterial empyema

Malignancy elsewhere
with pleural exsudate

Pleural exsudate

Excluded curative treatment: 3
Chemotherapy: 3

Adhesiolysis: 4

Intended curative treatment
executed: 4

Daily pleural lavage and
antibiotics: 5

Tuberculosist 4 Pleural exsudate Granulomata: 2 Anti tuberculous drugs: 4
Positive cultures: 0

No conclusion 2 Pleural exsudate None None

Total 45 None: 4 None: 6 excluding 18 SP

The table describes the usefulness of VAT under LA in relation to the final diagnosis, the therapeutical options during the VAT,
and the final treatment policy.
Abbreviations: Pa. pathology, SP idiopathic spontaneous pneumothorax.
Post-VAT diagnosis includes the other clinical findings.
Tuberculosis was 2 times based on excluding other disease by VAT and the fact they responded well on anti tuberculous drug

therapy.

lung inspection was impossible, because no other
manipulating instruments were used.
With the introduction of VAT, it became com-

mon practice to introduce multiple trocars
enabling manipulation of the lung and the possi-
bility of introducing instruments through a dif-
ferent trocar than the endoscope. The use of
thinner trocars was made possible since the
instruments were used separately, and were there-
fore smaller in diameter.

In the United States, and also in Europe,
thoracoscopy gained popularity in recent years as
VAT under GA performed in the operation the-
ater [9-15,18], which has certain risks [19]. By
using more thoracoports with smaller trocars, it
became possible to improve the inspection of the
pleural cavity and the lung. However, the wish to
do the VAT under GA in the operating theater
resulted in unacceptable long waiting time, pro-
longed hospitalization time, and thus, increased
costs [15]. Furthermore, in our opinion, the GA
and double lumen intubation are unnecessarily
uncomfortable for the patient, and more complex
than the standard approach.

In a recent Mayo Clinic report of 771 VAT
under GA [20], no conversion to thoracotomy
was necessary because of complications. The pro-
cedure itself seems thus to be quite safe. The
conversion to thoracotomy, mentioned in the
Mayo Clinic study, was made because of surgical
technical reasons in a different group of patients.
The patient groups comparable with our indica-
tions, in this Mayo Clinic study, had no compli-
cations or conversion to GA, as was our own

experience. Another advantage of the video-
assisted procedure with multiple thin trocars is
the improvement in educating residents and stu-
dents of the anatomy of the pleural cavity and
on the technique of thoracoscopy. We, therefore,
decided to evaluate the feasibility of this proce-
dure under LA for diagnostic and therapeutic
reasons. The indication for visceral and mediast-
inal biopsies during VAT under LA should only
be made by experienced performers, after careful
deliberation. We have excluded these indications
in our study period.

In our previous series [15], the waiting time
for VAT under GA was 4.4+sd 2.5 days. In
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comparison to this data, the present waiting time
for VAT under LA is shorter (0.5-6 h on work-
ing days). In several reports, the assumption has
been made that double lumen intubation
provides better assessment of the thoracic cavity,
although no direct comparison was made. In our

series, we encountered no difficulty creating suffi-
cient space for proper assessment of the pleural
cavity. By asking the patient to inhale, the air
flows into the pleural cavity through the open
trocar. The cooperating patient can help in per-
forming diagnostic tests, such as the Valsalva
maneuver to enable bullae visualization, and the
sniff test to check the diaphragmatic function
both of which are not possible under GA. The
mean duration of the VAT procedure under LA
was short, and certainly not longer in duration
than in VAT under GA [20]. VAT under LA also
provides therapeutical interventional options,
such as adhesiolysis, coagulation of blebs and
bullae, and pleurodesis. We performed talc poud-
rage in 17 of 18 cases of pneumothorax. The some-

times painful event was well tolerated under the
given medication of midazolam and thalamonal(R),
in part because of the retrograde amnesia.

There were no major complications during or

following the procedure. In patients without
empyema, the chest tube could be removed after
an average of 2.9 days (Table II).
The diagnostic yield in our series was suffi-

cient, although we made no direct comparison
with VAT under GA. The influence of VAT on

future therapy, as well as the diagnostic yield are

shown in Table III.

CONCLUSION

VAT under LA is safe, effective, logistically sim-
ple, and requires no unnecessarily long waiting
times. In our series, no conversion to GA was

necessary. Because of the reduced waiting time, the
hospitalization time for VAT under LA is consis-
tently shorter than under GA. VAT with multiple
thoracoports is a feasible procedure under local

anesthesia in this category of patients, and should
therefore be performed under general anesthesia
only when it is not possible to perform it under
local anesthesia.
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