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Abstract: Since uniportal video-assisted thoracoscopic surgery (U-VATS) was described in the early
2000s, both acceptance and implementation of the technique have spread worldwide. Many thoracic
surgeons have adopted this approach as the standard in their clinical practice and as experience has been
acquired, indications have been extended to more complex surgical procedures such as bronchial and even
bronchovascular sleeve resections for centrally located tumours with hiliar involvement. Accordingly,
benefits of parenchymal lung-sparing surgery are combined with those derived from the minimally invasive
approach, achieving the highest quality in this kind of interventions. The aim of this article is to facilitate
the implementation of the technique by presenting an updated review supported by our experience that
contributes to standardise indications and technical aspects. We also reviewed the results of U-VATS
bronchovascular sleeve resections compared to pneumonectomy and the classic thoracotomy approach
concluding that these techniques are safe, reproducible and standardizable. Despite promising results,
there is not enough evidence in terms of perioperative outcomes and long-term survival in NSCLC for
the official clinical guidelines to incorporate U-VATS sleeve bronchoplastic resections into their clinical
practice recommendations. Due to the level of difficulty, it is important to emphasize the importance of a
multidisciplinary surgical team with extensive previous experience in both U-VAT'S and broncho-angioplastic

procedures.
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Introduction physical function, less pain, shorter postoperative length
Since Roviaro er al. performed the first video-assisted of stay and reduced morbidity (3). As surgeons have gained

thoracoscopic surgery (VATS) pulmonary lobectomy in the experience with this approach, more complex cases have

early 1990s (1), more than 10 years of scientific evidence been performed reflecting the instinct of thoracic surgeons

were needed to be recognised as the standard surgical to push the established limits without compromising the

approach for early-stage lung cancer (2). Advantages over
open thoracotomy include better recovery of preoperative
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safety and quality of oncological resections (4).

In the early 2000s, Rocco et al. popularised the uniportal

Video-assist Thorac Surg 2024;9:6 | https://dx.doi.org/10.21037/vats-23-44


https://crossmark.crossref.org/dialog/?doi=10.21037/vats-23-44

Page 2 of 11

VATS (U-VATS) approach, a modification of the VATS
technique in which minor procedures such as bullectomies
or wedge lung resections were completed using only a
mini-thoracotomy (5). Gonzalez et 4l. published in 2011
the first U-VATS lung lobectomy (6), but few years later
they broke down the barriers regarding the indication of
this approach by successfully performing the first bronchial
sleeve lobectomy as well as the first double (bronchial and
arterial) sleeve lobectomy (7,8). Although enthusiasm with
this technique has grown, studies with sufficient evidence,
beyond institutional retrospective reviews, should be
developed to validate its feasibility and safety in complex
lung cancer surgery with the same oncological principles
and similar outcomes compared to multiportal VATS or
thoracotomy (4).

Although bronchovascular resection and reconstruction
techniques in centrally located lung cancer have
been extensively described in thoracotomies (9), the
performance of these techniques by U-VATS requires
the development and standardisation of specific surgical
skills that facilitate and enable the safe reproduction of
the procedure as when conducted by multiportal VATS or
open surgery (10). In addition, a multidisciplinary surgical
team experienced in U-VATS in a high-volume centre
is of paramount importance in these complex patients
to minimize risk of conversion, pneumonectomy or
unnecessary exploratory thoracotomies. Despite U-VATS
sleeve bronchovascular resections potential, the consensus
statement of the Uniportal VATS Interest Group (UVIG)
of the European Society of Thoracic Surgeons (ESTS)
published in 2019, central tumour location involving
hilar structures represented a relative contraindication for
U-VATS resection in 61% of the responses and was not a
contraindication in 32% (11).

The aim of this article is to describe the clinical
indications and standardise the technical aspects of U-VATS
bronchial and vascular sleeve resections in centrally located
lung tumours, in order to simplify decision-making during
surgery and avoid complications, as well as to review
their results compared to pneumonectomy and the classic
thoracotomy approach.

Definition and indications

Bronchial and vascular sleeve resections are completely
circumferential resections of the involved bronchi or
arteries followed by subsequent reconstruction by end-
to-end anastomosis. They constitute a major challenge in
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themselves because they are probably the most complex
interventions that can be carried out by U-VATS and
require not only extensive prior experience of the surgical
team in this approach, but also in bronchoplasties and
angioplasties by thoracotomy (4,12).

It is estimated that up to 19% of lung cancer patients
with a centrally located tumour will require a sleeve
lobectomy (13). Bronchial and vascular reconstruction
techniques, when technically and oncologically feasible,
are recommended for the treatment of centrally located
tumours or malignant infiltrative nodes when they involve
the lobar bronchial carina, lobar arterial branches or extend
into the main stem bronchus or main pulmonary artery
(PA) to avoid an elective pneumonectomy (4,14). Potential
advantages include less impairment in postoperative lung
function, avoidance of potentially fatal complications
associated with pneumonectomy such as bronchopleural
fistula and postpneumonectomy pulmonary edema,
preservation of right ventricular function and the option to
surgically treat a relapse, as well as improvement in quality
of life and cost-efficiency of the procedure (15).

Although any lobe is a possible candidate for bronchial
sleeve resection, the most frequent location comprises
lesions in the hilum of the right upper lobe (RUL), due
to the anatomical layout of the right main stem and
intermedius bronchi (16,17). Next in frequency are tumours
located in the hilum of the left upper lobe (LUL), with
or without extension to the left main stem bronchus. If
PA involvement is also present, which is common in this
location, a combined bronchial and vascular sleeve resection
is required (10).

In general, despite negative imaging studies by computed
tomography (CT) or positron emission tomography (PET),
all patients with a central non-small cell lung cancer (NSCLC)
require at least minimally invasive mediastinal staging by
means of endobronchial ultrasound-transbronchial needle
aspiration (EBUS-TBNA) to exclude unexpected N2
involvement, present in up to 21.6% of cases (18).

Pre-operative planning

The acquisition of a millimetric-thin sliced contrast-
enhanced CT of the chest is of great value when planning
the surgical strategy for a sleeve resection. It clearly reveals
the location of the tumour and its relationship with hilar
and mediastinal bronchovascular structures, as well as
the extent of their infiltration. The study of its three-
dimensional (3D) (axial, coronal, and sagittal) together with
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Figure 2 LUL wedge lobectomy. LUL, left upper lobe.

the possibility of creating a 3D reconstruction with the
appropriate software, facilitates pre-operative planning and
guides surgical sequence.

Occasionally, bronchovascular resection and
reconstruction techniques may not be performed,
mainly due to intraoperative findings, leading to the
need for pneumonectomy. Therefore, patients should be
precisely selected for these procedures according to their
cardiopulmonary reserve to avoid unnecessary morbidity
and mortality.

Bronchial airway should be directly assessed by
the surgical team through a bronchoscopy to identify
intraluminal involvement of the tumour and to clarify
proximal and distal margins for sleeve resection and
subsequent reconstruction.

The use of a 30° thoracoscope is mandatory in this type
of procedure as well as specific instruments for minimally
invasive surgery.

Anaesthesia, patient position and incision

Surgery is performed under general anaesthesia and
orotracheal intubation, using a double-lumen tube (usually
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left-sided) or alternatively a bronchial blocker. Patient
is positioned in lateral decubitus. In cases where left
pneumonectomy may be considered, a right-sided tube is
the best option. Sleeve resections have also been described,
in very selected cases, in non-intubated patients (19).

Incision is about 4-5 cm in length and usually located
in the 5th intercostal space around mid-axillary line.
This placement allows the best angle for the handling
of endoscopic staplers, especially in the left side for the
division of the superior pulmonary vein. Depending on
patient’s anatomy and tumour characteristics, an alternative
in RUL sleeve lobectomies would be the 4th intercostal
space, to target bronchial or arterial anastomosis from a
more perpendicular position (20). Anterior or posterior
rotation of the operating table may improve exposure
when suturing the far or near edge of the anastomosis
respectively (17). Camera should always be placed at the
top of the incision so the rest of instruments should be
introduced through the lower part, except in the eventual
assessment of hilar structures during fissure division with
endoscopic staplers.

Bronchial sleeve resections

Not all tumours in which the need for a sleeve resection
is considered preoperatively will ultimately require it. Its
viability must be definitively assessed during the surgical
procedure, considering the involvement of the tumour and
lymph nodes proximally in the hilum and distally in the
fissure, and deciding whether reconstruction of the defect
can be achieved by a wide bronchial wedge (Figures 1,2) or
by a sleeve.

Cases in which a sleeve lobectomy is finally necessary
usually exhibit some common characteristics that increase
complexity of an already extremely difficult procedure and
compromise access to hilar structures: (I) centrality and size
of the tumour; (I) potendally difficult access to the hilum
due to infiltrated lymph nodes; (III) fibrosis accompanying
inflammatory processes derived from the mass effect of
the lesion or from previous administration of neoadjuvant
treatments; and (IV) air trapping secondary to bronchial
obstruction (17).

In any case, U-VATS sleeve resections in NSCLC must
be performed under strict oncological principles identical to
those achieved by the “traditional” thoracotomy approach:
(I) negative proximal and distal bronchial margins confirmed
intraoperatively by frozen section [for NSCLC a margin
of at least 5 mm is ideally considered, although 3 mm is
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Video 1 Release of the pulmonary ligament, U-shaped pericardial

opening and left mediastinal lymphadenectomy.

Video 2 Initial placement of the bronchial running suture.

sufficient in less malignant tumours such as carcinoids (21)];
(IT) en bloc resection of the surgical specimen; (III) proper
accommodation of the anastomotic bronchial edges,
suturing mucosa to mucosa avoiding diameter discrepancies;
(IV) tension-free end-to-end anastomosis; and (V)
systematic lymph node dissection (4,16).

Performing a video-assisted mediastinoscopy or a video-
assisted mediastinoscopic lymphadenectomy (VAMLA)
prior to resection provides pathological mediastinal staging
as well as complete release of the trachea and main stem
bronchus, which will reduce proximal tension to the
anastomosis. It is inadmissible to perform it in a previous
surgical session because the generation of adhesions and
secondary hilar fibrosis would affect the safety of the
procedure on the day of resection (4).

Surgical technique

Bronchial sleeve lobectomy is conducted as a standard
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lobectomy keeping the dissection of the bronchus for last.
Under bronchoscopic assessment, proximal and distal
bronchial margins are transected and surgical specimen is
removed. Lymphadenectomy of 2R, 4R, and 10R territories
on the right; 4L, 5, 6, and 10L on the left as well as
territory 7 in both sides must be completed before starting
the bronchial anastomosis, mainly to facilitate complete
mobilization of the bronchial tree and reduce tension on
the anastomosis and to check lymph node status rigorously.
Ascent of residual parenchyma is favoured by the release of
the pulmonary ligament and, in cases of larger defects, by
a U-shaped pericardial opening around inferior pulmonary
vein, anteriorly towards the PA and posteriorly to the main
stem bronchus (Video I).

U-VATS bronchial sleeve reconstruction should always
be considered, after generating a reconstructable defect,
with the intention to obtain a tension-free anastomosis
without air leaks, to preserve bronchial vascularization and
to ensure that knots are tied outside the bronchial lumen (4).
If these circumstances are not met, it will be necessary
to extend initially planned resection and avoid potential
morbidity.

Several techniques and suture materials have been
described proving the same effectiveness, reproducibility
and results in clinical practice (interrupted, running suture
or combinations; absorbable or non-absorbable threads).
However, interrupted suture we are familiar with from
open surgery, although technically feasible, is not suitable
for U-VATS approach so most surgeons have adopted
either one single or two separate threads running suture. It
simplifies the procedure, avoids the tendency of threads to
get snagged and tangled and saves operating time. The most
commonly used materials are absorbable polydioxanone
monofilament and non-absorbable polypropylene
monofilament, with which no increased incidence of
granulomas has been observed (22). Barbed sutures are
worth mentioning too, as they maintain tension without the
need for knot tying and achieve comparable results. The 3-0
size is the most frequently employed although 4-0 may be
useful in more distal reconstructions.

The idea is that the membranous portion of both
bronchial edges should always be oriented towards
the posterior parietal pleura to avoid rotation of the
anastomosis. This enables the suture to be started at the
posterior and inferior junction of the membranous portion
with the bronchial cartilages (Video 2), generally and as the
preference of the authors, with a 90 cm long thread and
two 17 mm 1/2c needles inside the bronchial lumen and to
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Video 4 Left upper lobe sleeve lobectomy.

Figure 3 Superior and posterior traction of the PA on the left side.
PA, pulmonary artery.

be finished at the anterior aspect of the anastomosis closest
to the surgeon with knots tied extraluminally. By this way,
a circumferential suture of 360° is achieved (Videos 3,4).
Discrepancies in bronchial diameters are best managed
by spacing the sutures at the proximal edge and bringing
them together at the distal one. Alternatively, a small wedge
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resection can be made in the cartilaginous part of the larger
bronchus to reshape its diameter or a bevelled section of the
smaller bronchus to increase its circumference.

In right-sided bronchial sleeves a tourniquet can be
placed on the proximal PA to compress it and close off
blood flow, which facilitates exposure of the edges of the
bronchial anastomosis located posterior to the artery (17).
In more proximal ones, azygos vein can be divided if
necessary. On the left side, superior and posterior traction
of the PA by means of a vessel loop, tape or silk sutured to
the parietal pleura increases the working space for the same
purpose (10) (Figure 3).

Finally, the presence of suture-related air leaks must
be visually checked under two-lung ventilation water test.
This would result in the need for repair to achieve a sealed
suture as an essential goal. A new bronchoscopic control at
this point is mandatory to check the caliber and disposition
of the anastomosis as well as to aspirate secretions and
haematic debris that may impede lung expansion and
generate complications in the early postoperative period.
Suture buttressing with vitalised tissue such as pericardial
fat, pleura, pericardium or intercostal muscle may be
recommended, especially after induction treatments or
extensive resections with increased risk of dehiscence. It is
not clear if it prevents fistulae, but it may help resolve small
air leaks. In cases of double bronchial and arterial sleeve
reconstructions, it provides a physical barrier between both
anastomoses.

Most suture-related complications depend on the
interruption of bronchial vascularization. Division of
bronchial arteries is compensated by the rich anastomotic
network between the pulmonary and bronchial circulation,
which accounts for 75-90% of bronchial blood supply at
the level of the lobar bronchi (23). However, excessive
devascularization may result in ischaemia, inadequate
healing and anastomotic-related problems such as
dehiscence, fistulae or stenosis. Therefore, extensive
skeletonization of the bronchial tree should be avoided
without compromising the thoroughness of lymph node
dissection (24).

"Tension at the anastomosis is another cause of potential
complications so adequate mobilisation of the distal lobe(s)
must be achieved throughout the manoeuvres previously
mentioned to avoid this situation.

Retention of secretions and postoperative atelectasis
are easily managed with standard measures, as opposed
to potentially fatal complications such as bronchopleural
fistula or anastomotic dehiscence. Depending on the
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Figure 4 Proximal vascular clamp externalized outside the wound

retractor.

clinical situation of the patient and the size of the defect,
if they cannot be treated by interventional bronchoscopy
or conservative treatment, reintervention by U-VATS,
multiportal VATS or thoracotomy may be necessary
according to the experience of the surgical team and the
chances of success.

Vascular sleeve resections

Occasionally, in addition to the defining characteristics of
tumours requiring bronchial sleeve resections described
above, the PA is also involved. Consequently, as well as
bronchial techniques, resection and subsequent vascular
sleeve reconstruction is mandatory to preserve pulmonary
parenchyma and avoid pneumonectomy. This is the case
when invasion of the main PA is present, not only at the
origin of one or more of its lobar branches, but reaching
an extension that is generally greater than 50% of the
circumference of the vessel, preventing its reconstruction
by direct suture or by the use of a patch. Furthermore,
feasibility of the procedure will be confirmed by the
accessibility to the distal artery in the fissure and by the
existence of sufficient proximal margin to permit vascular
control manoeuvres to be carried out.

The most frequent location of tumours requiring vascular
sleeve or double sleeve (bronchial and vascular) resection
is the LUL because left PA surrounds the lobar bronchus
along most of its length. On the right side, they are much
less frequent due to the anterior location of the PA in
relation to the RUL and intermedius bronchi, although
much more complex because of the anatomical disposition
of the superior vena cava (SVC), which makes the proximal
control of PA in depth considerably more difficult.
Moreover, the absence of the ligamentum arteriosum and
the presence of the middle lobe also contribute to that
complexity.

© Video-Assisted Thoracic Surgery. All rights reserved.
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Vascular control

The key point when facing a vascular or a double bronchial
and vascular sleeve procedure is proper vascular control.
These manoeuvres will also help to control unexpected
accidental bleeding during arterial dissection. The use
of vascular clamps, although feasible, is less advisable in
U-VATS because they take up unnecessary space when
externalized through the incision, make instrumentation
more difficult when completing the suture, impede removal
of surgical specimen and are at risk of displacement.
Deployable endoscopic bulldogs also have this risk,
especially proximally, and facilitate tangling of suture
threads. Intracavitary tourniquets secured by a silk (11) or
a vessel loop (locked by two transverse polymeric clips to
maintain tension) are the best alternative. Their advantages
include more available space at the incision, difficulty
of displacement and possibility of partial release and
repositioning in case of bleeding after the anastomosis. If
very proximal control is necessary because there is a narrow
margin to the defect to be reconstructed, two tourniquets
can be placed for greater security or, alternatively, a vascular
clamp can be used externalized outside the wound retractor

(Figure 4).

Surgical technique

In experience of the authors, proximal vascular control
of the intrapericardial PA through a wide pericardial
incision posterior to the phrenic nerve is almost always
recommended in order to obtain a greater distance to
the tumour and minimize folding of the artery in the
proximal stump. On the left side, proximal intracavitary
tourniquet should be placed proximally to the ligamentum
arteriosum, an anatomical structure that combined with
the pericardial lamina will prevent displacement (Figure 5).
If proximal tumour involvement makes it possible, proximal
extrapericardial control is also feasible. On the right
side, the absence of the ligamentum arteriosum makes it
necessary to divide the azygos vein close to the SVC to
facilitate its anterior traction, providing more proximal
control of the PA (Figure 6). Distal control in the fissure
requires its prior division to access the lower lobe arterial
branches. If the fissure is partially invaded by the tumour,
independent control of A6 and the basal trunk is also
possible by placing two independent tourniquets. On the
right side, distal control of the PA can be performed in
the major fissure or more proximally in the minor one if
bilobectomy is not required.
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Pericardium

Figure 5 Intrapericardial tourniquet placed proximally to the

ligamentum arteriosum to control left PA. PA, pulmonary artery.

Figure 6 Intrapericardial proximal tourniquet placed on the right
PA. PA, pulmonary artery.

Intravenous heparin in doses of 1,500-5,000 IU is
recommended prior to interruption of arterial blood flow to
prevent thrombus formation and subsequent dislodgement
during reperfusion as pulmonary embolism (25).

In double sleeve cases arteriotomy usually precedes the
bronchial section, whereas in reconstructions the order
is inverted to reduce tension in the vascular anastomosis.
In addition, the absence of the resected arterial segment
improves exposure to perform bronchial anastomosis in
both hemithorax (Video 5, Figure 7).

If only an arterial sleeve resection is required,
anastomosis is technically feasible in the presence of
bronchial structures (Video 6, Figure 8). If arterial invasion
is so extensive as to jeopardize a tension-free end-to-end
anastomosis, especially in patients without bronchial sleeve
resection, it is advisable to proceed by using a tubular
pericardial graft or other material depending on surgical
preferences. In left procedures, division of the ligamentum
arteriosum may provide additional mobilisation of the
proximal stump by more than 1 cm (26).

Technique for vascular anastomosis is similar to that
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# Distal stumps

Figure 7 LUL bronchial and vascular sleeve lobectomy. LUL, left
upper lobe.

described for bronchial anastomosis, except for the use of
a smaller thread size (4-0 or 5-0). The preferred material
is non-absorbable polypropylene monofilament, although
as an alternative polytetrafluoroethylene (PTFE) offers
better handling conditions in terms of flexibility. Knotting
must be done taking care to avoid unnecessary traction that
could tear the arterial wall and compromise its tightness.
Before knotting, distal tourniquet must first be relaxed
to encourage retrograde flow and remove air from the
anastomosis to prevent air embolism. Finally, proximal
tourniquet is partially released to re-establish pulmonary
blood flow. If a bleeding event is identified at this suturing
step, partially released proximal tourniquet (if a vessel loop
has been used) can be repositioned for the repair, usually
with an interrupted single stitch.

There are certain factors that may condition the U-VATS
approach when performing a vascular sleeve or a double
bronchial and vascular sleeve lobectomy even requiring,
in experience of the authors, conversion to open surgery:
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Video 6 Right upper lobe bronchial wedge and vascular sleeve

lobectomy.

Figure 8 RUL bronchial wedge and vascular sleeve lobectomy.
RUL, right upper lobe.

(I) large tumours (T3-T4) that make lung manipulation
and hilar exposure extremely difficult; (IT) extensive
involvement of the PA (>2 c¢m) that determines the need
for reconstruction by means of a conduit or a patch; (I1I)
excessive time-consuming manoeuvres during surgery,
especially at the time of the anastomosis; and (IV) presence
of hilar lymph nodes (calcified, bulky tumour involvement)
that make vascular control nearly impossible. Ultimately,
indication for thoracotomy will depend on the experience of
each surgical team.

Evidence and discussion

Current trend among modern thoracic surgeons suggests
that lung parenchyma-sparing techniques, when feasible
and indicated to avoid pneumonectomy, are the best option
in selected patients regardless lung functional status (14,15).
Arguments in favour include better residual pulmonary
function, lower short- and long-term surgical morbidity
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and mortality as well as a better quality of life without
compromising oncological prognosis (14,27-29). This
applies to the results of both bronchial and bronchovascular
sleeves when compared to those of pneumonectomy (30).
In a national retrospective study of 6,259 patients included
in the French Epithor database published in 2017, Pages
et al. analysed 941 sleeve lobectomies compared to 5,318
pneumonectomies for NSCLC between 2005 and 2014.
After propensity score matching between groups, 794
pairs of patients were defined. Both 3-year overall survival
(OS) [71.86% vs. 60.76%; hazard ratio (HR): 1.63; 95%
confidence interval (CI): 1.19-2.21] and disease-free
survival (46.41% vs. 31.63%; HR: 1.49; 95% CI: 1.1-2)
were slightly higher in sleeve lobectomy group compared
to pneumonectomy group. Sleeve group also showed
favourable results in terms of incidence of bronchopleural
fistula, empyema and postoperative arrhythmias but
unfavourable results related to atelectasis and pneumonia.
There was no difference in postoperative mortality and
the main limitation of the study was loss of data during
follow-up (31). Abdelsattar et al. revised data from 23,964
patients registered in the United States’ National Cancer
Database (NCDB) who underwent surgery for NSCLC
or carcinoid tumours between 1998 and 2012. In total,
1,713 underwent sleeve lobectomy and 22,251 underwent
pneumonectomy. After propensity score matching, results
confirmed the findings of the French study regarding
significant improvement in OS favouring sleeve lobectomy
group during the first 18 months. Furthermore, in
pneumonectomy group, both 30-day mortality (5.9%
vs. 1.6%, P<0.001) and 90-day mortality (9.4% vs. 4%,
P<0.001) were higher compared to sleeve group (32).

Since the publication of the first U-VATS bronchial
sleeve lobectomy and double sleeve lobectomy in 2013 (7)
and 2014 respectively (8), numerous authors have
retrospectively reported their experience in an attempt to
demonstrate the safety and feasibility of both techniques
(33-36). The series with the largest number of cases
was published in 2019 by Soultanis er 4/., describing 79
consecutive patients operated at Shanghai Pulmonary
Hospital between 2014 and 2018 (37). Despite promising
results, there are currently very few studies that provide
sufficient level of evidence to compare these techniques by
means of U-VATS or multiportal VATS vs. thoracotomy
in terms of perioperative outcomes and long-term survival
in NSCLC (37-41). Therefore, official clinical guidelines
have not yet incorporated VATS sleeve bronchoplastic
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resections into their clinical practice recommendations (13).
The systematic review and meta-analysis published by
Geropoulos er /. in 2022 finally analysed 6 heterogeneous
studies with non-overlapping populations that included
655 patients with NSCLC undergoing sleeve lobectomy
(229 VATS vs. 426 open). Minimally invasive sleeve
lobectomy was significantly associated with longer operative
time [weighted mean difference (WMD): 45.85 minutes;
95% CI: 12.06-79.65; P=0.01] but reduced intraoperative
blood loss (WMD: -34.57 mL; 95% CI: -58.35 to -10.78;
P<0.001). No further differences were found in margin-
negative resection rate, number of lymph nodes resected,
postoperative outcomes (drainage duration, length
of hospital stay and 30-day mortality), postoperative
complications and long-term outcomes (OS and recurrence-
free survival). Authors concluded that VATS approach
was a feasible and safe alternative to open surgery for the
treatment of centrally located NSCLC undergoing sleeve
lobectomy (13).

Based on the results we have analysed thoracic surgeons
have currently adopted, and will continue to do so in the
future, minimally invasive approaches (specifically U-VATS)
for the treatment of centrally located NSCLC when a sleeve
lobectomy is required. The aim is to combine the benefits
of these approaches with those from lung parenchyma-
sparing surgery, offering the highest quality in this kind of

procedures.

Conclusions

Natural instinct of thoracic surgeons to push surgical limits
without compromising safety and quality of oncological
resections has led to the adoption of minimally invasive
approaches, in particular U-VATS, whose advantages
combine with those from parenchyma-sparing surgery to
offer the highest quality in bronchial and vascular sleeve
lobectomy procedures for the treatment of centrally located
NSCLC. Considering the results analysed in comparison to
pneumonectomy and open thoracotomy, these techniques
are safe, reproducible and standardizable although, due
to the level of difficulty, they require a multidisciplinary
surgical team with extensive previous experience in both

U-VATS and broncho-angioplastic procedures.
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