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DISCUSSION
The technique of clamping the PA and PVof the reserved

lobe for PA reconstruction can provide clearer surgical vi-
sion, greater operative space, simpler procedures, and safer
margins, as previously described elsewhere.1 We trans-
ferred this technique into VATS, where it has made PA re-
construction both more feasible and more easily performed.

When performing PA reconstruction in VATS, as de-
scribed in previous reports,2,3 the vascular clamp has been
inserted through the 40-mm access incision. When this is
done, the clamp obviously occupies the already limited
space and increases the difficulty for surgeons. To gain
more space, we added a 12-mm incision specifically for
the PA clamping. More importantly, by using an umbilical
tape and a 5-mm clip, another incision for PV occlusion
was avoided as well. The PA reconstruction thus could be
performed much more safely in a larger space.

Although the limitations of this study include the small
number of patients and the short-term nature of our results,
our most current data show our technique to be feasible and
safe when applied in VATS lobectomy with partial removal
of the PA. Relative to a conventional PA reconstruction strat-
egy in VATS,2,4,5 our technique has several advantages. (1)
An additional incision for PA clamping can provide more
space. (2) An additional incision for PV occlusion can be
avoided. (3) Blocking the PV of the reserved lobe with
a tape instead of a vascular clamp can provide clearer
surgical vision, greater operative space, and safer margins.
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An important limitation of this study concerns the extent
of reconstruction. It is notable that the 5 patients in our
series underwent only partial PA reconstruction with direct
suturing, and the infiltration usually involved less than
25% of the circumference of the PA. In cases where more
than 40% of the circumference is invaded, a patch repair
or sleeve resection would be inevitable. In the future, we
will be attempting such complex surgical procedures in
VATS with the aid of our new technique.

In conclusion, this technique can reduce the risk of intra-
operative bleeding and the chance of needing a conversion
to open thoracotomy. Application of this technique thus
may allow us to extend the inclusion criteria for VATS
lobectomy.
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Video-assisted thoracoscopic surgery with spontaneous breathing
laryngeal mask anesthesia: Preliminary experience
Marcello Carlo Ambrogi, MD, PhD,a Olivia Fanucchi, MD,a Raffaello Gemignani, MD,b

Fabio Guarracino, MD,b and Alfredo Mussi, MD,a Pisa, Italy
Video clip is available online.
General anesthesia with single-lung ventilation is gener-
ally considered mandatory for VATS procedures. Recently,
in an attempt to avoid tracheal intubation–related risks,1,2

some authors have reported their experience with
awake thoracic surgery under sole thoracic epidural
anesthesia.3,4 They have shown that several minor
thoracoscopic operations can be performed under
spontaneous breathing, without general anesthesia with
single-lung ventilation. Nevertheless, this procedure also
presents some adverse events: pain, panic attack, cough re-
flex during lung parenchyma manipulation, and potentially
serious complications related to epidural anesthesia. We
reasoned that to avoid both single-lung ventilation and epi-
dural anesthesia risks, thoracoscopic lung resections could
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be performed with patients under general anesthesia and
spontaneously breathing with laryngeal mask anesthesia
(LMA).

MATERIALS AND METHODS
The main intent of this study was to evaluate the safety and technical

feasibility of VATS pulmonary resection with LMA. For this experience,

we initially chose the relatively simple procedure of apicetomy for the

treatment of primary spontaneous pneumothorax, which traditionally car-

ries only a low conversion to open surgery rate. The study was approved

by our institutional review board. All patients signed a detailed informed

consent form.

The only contraindication for LMA was the presence of congenital or

acquired oropharyngeal malformations.

LMA was carried out under total intravenous technique with propofol

and fentanyl. No muscle relaxants were used throughout the procedure,

thereby permitting spontaneous breathing of a 50% oxygen–air mixture

(Video 1). The patients’ parameters were continuously and noninvasively

monitored.

All procedures were performed with the patient in the lateral decubitus

position. The level of technical feasibility was defined by the operating sur-

geon and stratified into 4 grades: unsatisfactory, satisfactory, good, or ex-

cellent, according to the surgeon’s personal experience with traditional

anesthesia. The maximum and minimum values of end-tidal PCO2 and arte-

rial oxygen saturation were recorded during the procedure.

RESULTS
Eight consecutive patients (6 male, 2 female) with

a mean age of 31.3 years (range, 26–39 years) underwent
apicectomy by mechanical stapler followed by pleural
abrasion. All had a Vanderschueren stage III or IV pneu-
mothorax without significant associated comorbidities. In
all cases, a complete collapse of nondependent lung was
obtained, and lung manipulation and parenchymal resec-
tion were easily performed (Video 2). Technical feasibility
was considered excellent in all cases. No intraoperative
complications or laryngeal mask displacements occurred.
One patient required several minutes of assisted ventila-
tion by laryngeal mask for drug-related breathing depres-
sion. The values of arterial oxygen saturation, and
minimum and maximum end-tidal carbon dioxide tension
resulted excellent during the entire procedure for all
patients: they were 99.6% (range, 99%–100%), 34.6
mm Hg (range, 32–37 mm Hg), and 38.6 mm Hg (range,
36–40 mm Hg), respectively. No postoperative complica-
tions occurred. Mean drainage period and hospital stay
were 2.4 days (range, 2–3 days) and 3.3 days (range,
3–4 days), respectively. At a mean follow-up of 17.7
months (range, 10–25 months), there were no pneumotho-
rax recurrences.

DISCUSSION
Double-lumen intubation with general anesthesia has per-

mitted undoubted and well-known improvement, although it
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is associated with potential complications related to tracheal
intubation andmechanical ventilation.1,2 Our results suggest
that pulmonary parenchymal resection can be feasibly and
safely performed with general anesthesia even in
spontaneous breathing through the use of LMA. The
nondependent lung in fact undergoes a complete deflation
when an open pneumothorax is created after the first
thoracoscopic access. An adequate operating space is
therefore available for movement of thoracoscopic
instruments. Additionally, the excellent level of feasibility
defined by the surgeon in every case demonstrated that the
parenchyma can be manipulated easily without any cough
reflex that could hamper its surgical resection. This was
described by Pompeo and colleagues3,4 with awake
epidural technique in 14% of cases. Their patients also had
trocar site pain in 9.5% of cases and panic attack in 6% to
9.5% of cases, both of which were completely absent in
our experience with LMA. Moreover, LMA is free from
serious potential risks related to epidural hematoma or
spinal cord injury. More recently, Katlic and associates5 re-
ported excellent results in a large series with deep sedation
and local anesthesia without tracheal intubation or epidural
anesthesia; however, their high dosage of fentanyl seems to
carry the potential for breathing depression, as happened in
1 patient in our series. In our case, this complication was
easily managed thanks to the laryngeal mask.
The main limitations of our study are the subjective eval-

uation of technical feasibility and above all the limited se-
ries. Despite these, this first experience seems to be
favorable for LMA in VATS procedures, avoiding the risks
associated with tracheal intubation and mechanical ventila-
tion, permitting safe anesthesia without pain or panic attack,
and allowing confident manipulation of the pulmonary pa-
renchyma without cough. On the basis of these preliminary
results, we surmise that LMA can be also applied to older
patients with chronic obstructive pulmonary disease and
other comorbidities, for whom its advantages would be
even more considerable.
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