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Uniportal VATS lymphadenectomy
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Abstract: Lymphadenectomy is an important part of the surgical treatment for lung malignancies. The
criticism of limitations in minimally invasive techniques regarding lymphadenectomy has been shown not
to be evidenced. We describe the techniques of mediastinal lymphadenectomies during the uniportal VATS
(uniVAT'S) approach with video attachments.
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Introduction

Lymphadenectomy is an intrinsic part of surgery for lung
cancer. Over the years there have been discrepancies
about the possible curative effect of it, but it is clear that
improves accurate staging. One of the fears and criticism
in the past over the use of minimally invasive approaches
has been the possibility to perform a lymphadenectomy
without an open incision. These fears and criticisms could
potentially be applied again to the further advance of VATS
surgery, the uniportal VATS (uniVATS) approach. Authors
have demonstrated in recent literature of the equivalency
between the uniVATS and the traditional multiport VATS
approaches in respect of lymph nodes access and yield (1-4).

Indeed, when accurate and honest audit and report of the
extent of lymphadenectomy during pulmonary surgery even
with a thoracotomy approach there are shortcomings even
in leading oncological units (5-7). There is now extensive
evidence in the form of case series and comparison of
cohorts that the approach via uniVATS does not carry any
limitations per se, and the limits are defined by experience
and dedication to lymphadenectomy (8-10).

The traditional uniVATS approach is performed via a
limited anterior incision without the use of a rib spreader
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with an extension that would permit retrieval of the
specimen. We recommend to maintain the optics at the
most lateral end of the incision trying to occupy as little
of the wound as possible that will allow insertion and
manipulation of instruments without crowding. With this
approach and the optics at the apex of the pleural cavity
in the lateral position, all areas of the pleural cavity can be
exposed and visualised (11). We describe the techniques of
the different nodal stations

Station 8 and 9 (inferior pulmonary ligament and
paraoesophageal)

In order to access the lower stations with the uniVATS
approach it is recommended to place the optic in the most
lateral edge of the incision. It is directed towards the phase
of the pleural cavity with the lower lobe retracted cranially
to allow exposure of the inferior pulmonary ligament. The
optic and the retractor can be hold by the assistant while
the surgeon uses bimanual instrumentation to divide the
inferior pulmonary ligament. During the initial division of
the ligament it is sometimes helpful to push the diaphragm
caudally if it is elevated due to the muscle relaxation during
anaesthesia and even more in obese patients.
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Figure 1 Stations 8-9. After division of the inferior pulmonary
ligament the posterior mediastinal pleura is divided cranially
exposing the regional lymph nodes (12). The use of energy devices
or electrocautery minimises blood loss and facilitates the dissection.

Available online: http://www.asvide.com/articles/1696
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Figure 2 Station 7. From the left side, the lung is retracted
anteriorly and table is rotated towards the surgeon (13). The
posterior mediastinal pleura is dissected, and the station 7 is
identified between the inferior border of the left main bronchus
and the upper border of the inferior pulmonary vein.

Available online: http://www.asvide.com/articles/1697

We favour the use of energy devices although
electrocautery can be as effective. Once the inferior
ligament is divided the posterior mediastinal pleura is
divided towards the subcarinal space and stations 8 and 9
are exposed (Figure 1). As with every station, both extensive
dissection (lymph nodes and whole fatty perinodal tissue)
or an excision directed towards lymph nodes only can be
achieved.

Excision of these stations rarely cause bleeding or

complications, although care with surrounding structures
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Figure 3 Station 7. On the right side, the posterior mediastinal
pleura is divided, and with the lung retracted anteriorly, the
subcarinal area is explored below the right main bronchus (14).
Energy devices assist haemostasis that can occur from feeding
vessels to the lymph nodes or bronchial arteries.

Available online: http://www.asvide.com/articles/1698

is important. These are the oesophagus which can be
visualised once posterior mediastinal pleura is divided, the
inferior pulmonary vein, and the thoracic aorta which can
be damaged accidentally if the electrocautery is not well
controlled depth-wise.

Station 7 (subcarinal)

The subcarinal space is, in the opinion of the authors,
the one that requires more dedication to explore by
surgeons both in open and minimally invasive approaches.
It is understandable that following a difficult pulmonary
resection the surgeon’s enthusiasm to continue the
procedure can be impaired. A way to deal with this
could be to perform the lymphadenectomy at the start of
the procedure, which can also aid later dissection. The
uniVATS approach subcarinal exploration before or after
the pulmonary resection.

We do favour tilting the operating table towards the
surgeon in order to expose the back of the lung easier.
By division of the posterior mediastinal pleura upwards
from the inferior pulmonary ligament the subcarinal
space is identified below the inferior border of the lower
bronchus, between the inferior pulmonary vein and the
lower bronchus itself. The optic remains at the most lateral
edge of the incision, and the lung is retracted anteriorly
either by grasping it or by pressure forwards with a pledget
(Figures 2,3).

Bimanual instrumentation with either a lymph node
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Figure 4 Stadon 5. The aortopulmonary window can be explored
by dissection of the mediastinal pleura below the aorta (15).
Station 5 lymph nodes are then found and excised using bimanual
instrumentation.

Available online: http://www.asvide.com/articles/1699

grasper and suction or energy device/electrocautery permits
progressive excision of station 7 lymph nodes. This station
accessed posteriorly must be explore in depth in order to
remove the subcarinal space and not only the lymph nodes
below the lower bronchus. If required, the contralateral
main bronchus can be visualised via uniVATS.

Exploration of the subcarinal space can frequently cause
some bleeding from the lymph nodes or their small feeding
vessels, but more importantly from the bronchial arteries
that can be damaged during excision. We believe that the
use of energy devices helps in maintaining haemostasis
during the surgery.

The subcarinal space during uniVATS can also be
accessed via an “anterior approach” in the right side
between the inferior pulmonary and middle lobe veins, and
in the left side between the inferior pulmonary and lingular
veins, where the lower lobe bronchus can be found and its
inferior border followed towards the station 7 lymph nodes.

Stations 5 and 6 (aortopulmonary window and pre-aortic)

In left sided procedures stations 5 and 6 can be accessed,
normally at the initial stages of surgeries for upper lobe
as they will help dissection and control of the left main
pulmonary artery. The mediastinal pleura proximal to the
main pulmonary artery is divided and will expose station
5 lymph nodes (Figure 4). By extending the division of
the mediastinal pleura over the aortic arch station 6 is
identified. Left hilar station 10 is in close proximity and
exposed by extending the dissection of the mediastinal
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Figure 5 The optic (5-mm) is placed at the most lateral edge of

the wound while the surgeon performs bimanual instrumentation.

pleura anteriorly towards the hilar structures. The optics
remain at the most lateral edge of the wound and the upper
lobe is retracted caudally although sometimes raising the
head of the operating table suffices.

Bimanual instrumentation by the surgeon with the use of
grasper forceps and blunt (by suction) or sharp (by energy
device or electrocautery) dissection permits excision of these
stations (Figure 5). In the uniVATS approach these stations
as well as the initial branches of the pulmonary artery
are very easily identified and dissected as they are placed
directly in front of the optic and instruments. It is clearly
very important to maintain control of instruments depth-
wise to avoid extremely rare injuries to the aortic adventitia
or main pulmonary artery.

We do recommend in left upper lobe resections to
continue the division of the posterior mediastinal pleura
caudally in order to facilitate dissection and division of
structures later on during the lobectomy.

Station 4L (left lower paratracheal)

During left lung resections, the lower paratracheal space
is probably the less explored station both in the open or
the VATS approach. It is a station placed deep to the
aortopulmonary window, the recurrent laryngeal nerve can
be at risk, and in some cases the ligamentum arteriosum can
difficult exposure.

Once the station 5 is excised, the base of that space can
be explored with care not to damage the left recurrent
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Figure 6 Station 4L. After excision of station 5 the area below the
aortic arch is entered and left paratracheal station can be accessed
(16). Care must be taken not to injury the recurrent laryngeal nerve.

Available online: http://www.asvide.com/articles/1700

laryngeal nerve. With care, the station 4L can be reached
and excised up to the point of visualising the left side of the
trachea (Figure 6). We do favour to perform exploration
without the use of electrocautery to avoid neural damage.
Potential bleeding from this station is virtually always
related to small feeding vessels and can be stopped by
pressure or with the use of routine haemostatic agents,
not requiring cauterization of this area. In cases of prior
extensive cervical mediastinal dissections (VAMLA or
TEMLA) this area does not require difficult exploration
during lung resection.

Station 4R and 2R (vight lower and upper paratracheal)

The right paratracheal area can be explored via uniVATS
either by lifting the azygos vein or by division of the
paratracheal mediastinal pleura above the azygos (Figure
7). The chain is continued caudally with station 10 (hilar)
behind the azygos vein, so this dissection is normally
performed at the same time during surgery. The optic
remains at the lateral edge of the wound and the upper
lobe is retracted caudally. As in the left side, elevation of
the head of the operating table or performing the upper
lobectomy prior to the lymphadenectomy can avoid the use
of the retractor.

The lymph node alongside the extensive fat tissue in this
area can be excised with bimanual instrumentation between
the right side of the trachea and posterior to the superior
vena cava (SVCQ). These stations can bleed due to sizeable
feeding vessels and we recommend the use of energy
devices with or without further use of local haemostatics.
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Figure 7 Station 4R and 2R. Exposure of the right paratracheal
stations by excising the mediastinal pleura above the azygos vein
just lateral to the superior vena cava (17). Bimanual instrumentation
and use of energy devices facilitates the lymphadenectomy.

Available online: http://www.asvide.com/articles/1701

UniVATS exposure allows very proximal exploration of this
paratracheal space to the level of higher lymph nodes.

Station 3 (anterior pretracheal)

During right-sided surgeries, the anterior station 3 can be
accessed by incising the pleura medially to the SVC, above
the level that the right main pulmonary artery crosses
behind the SVC.

Once the space is entered, again bimanual
instrumentation will permit the dissection and excisions of
the lymph nodes (Figure §). The optic is directed toward
the front of the patient and the table can be rotated towards
the back of the patient to improve exposure.

Stations 10L and 10R (bilar)

Dissection of the hilar lymph nodes prior to hilar structures
during lobectomy will help without a doubt further progress
of the procedure. In the left side involves not only excision
of the lymph nodes anterior to the main pulmonary artery
and superior vein, but by dividing the posterior mediastinal
pleura we can access station 10 lymph nodes posterior to
the upper bronchus (Figure 9). Care has to be taken to try
to preserve the main vagus nerve, and not to injury the
branch of the pulmonary artery to segments 2 and 6. On the
right side, this station can extend under the azygos vein and
continue cranially into station 4R.

On this side, we should avoid damage to the upper trunk
of the pulmonary artery that lies under the station 10,

Video-assist Thorac Surg 2017;2:55
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Figure 8 Station 3A. On the right side, the mediastinal pleura
medially to the superior vena cava is divided, with exploration
of the anterior tracheal area above the level of the right main
pulmonary artery (18).

Awvailable online: http://www.asvide.com/articles/1702
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Figure 9 Station 10L. Excision of a posterior hilar lymph node on
the left side (19). Important steps are the dissection of the posterior
mediastinal pleura and preservation of the main Vagus Nerve.
Exploration of this area prior to the lung dissection will facilitate
the passage of dissectors and staplers to the proximal branches
of the pulmonary artery from the anterior uniVATS incision.

Available online: http://www.asvide.com/articles/1703

and the azygos vein itself (Figure 10). Once this station is
excised, the access to the upper trunk of pulmonary artery
and its plane to the upper bronchus becomes very easy to

dissect via uniVA'TS approach.

Summary

UniVATS provides an excellent access to all mediastinal

nodal stations during pulmonary resection. The use of lung
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Figure 10 Station 10R. Excision of a localised hilar lymph node
on the right side (20). The use of an energy device and bimanual
instrumentation is shown. Once excised, the upper trunk of the
pulmonary artery and the plane with the upper bronchus becomes
well exposed.

Available online: http://www.asvide.com/articles/1704

retraction in addition to movement of the operating table
facilitates the procedures. There are no limitations of the
technique, rather surgeons’ philosophy and experience.
Reports indicate that with uniVATS the yield of mediastinal
lymphadenectomy is at least equal as with traditional
multiport VATS and to open techniques.

Starting the procedure performing the lymphadenectomy
can ensure a more complete exploration and help with
subsequent dissection of the hilar structures.
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