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Abstract: In order to perform the total mediastinal lymphadenectomy during minimally invasive

esophageal resection, doing the lymphadenectomy along the left recurrent laryngeal nerve (LRLN) may be

a difficult part of this intervention. One reason is the need for the correct visualization of the area; another

is not wanting to compromise the integrity of the nerve. In this review article the different modalities for

approaching this upper mediastinal area by thoracoscopy are described.
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Introduction

For completing the total mediastinal lymphadenectomy,
doing the left recurrent laryngeal nerve (LRLN) lymph node
resection forms an important part of the intervention (1).
Because of the location and the risks of damage to the nerve,
this part of the procedure can be challenging (2). Note that
the lymph nodes are numbered as 4 L and 2 L and in the
Japanese classifications as 106recL. and 106tbL (3,4).

Anatomically, the LRLN branches from the left vagal
nerve, recurs around the aorta arch, and ascends into de
groove between the trachea and the esophagus in the
direction to the left vocal cord. Aim of the operation is
to resect the located lymph nodes—posterior as well as
anterior—and doing so without any harm to the nerve.
In some cases, growth of the tumor or affected LN in the
nerve will imply its partial resection.

The thoracoscopic approach for esophageal resection
and lymphadenectomy is increasingly used because of
perfect visualization and its postoperative advantages; these
boons are the reduction of morbidity and increase of the
quality of life without compromising the oncological safety
of the operation (5,6).
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Methods
Search strategy

A literature search is made using the PubMed about
how to approach the left recurrent laryngeal nerve
lymphadenectomy by minimally invasive esophagectomy.

Surgical approaches

Thoracoscopy can be performed in lateral or in prone
position (7,8). In both positions all LRLN approaches
are available (9,10). In carrying out some it seems that
the proximal esophagus can be an obstacle to properly
visualize the area. Therefore, some tricks are used in
order to improve the visualization. These concern the
position of the patient by the semi-prone position (11)
or by division or retraction of the esophagus and some
rotation of the trachea once the mobilization of the
esophagus has been completed before starting the LRLN
lymphadenectomy.

Five approaches to accomplish this lymphadenectomy of
the LRLN are described and commented on.
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Figure 1 After stripping the proximal esophagus to the
neck, the view of the upper mediastinum is optimal and the
lymphadenectomy of the LRLN can be performed. a: stripped
proximal esophagus, a’: distal esophagus, c: right recurrent

laryngeal nerve, d: left recurrent laryngeal nerve.

Figure 2 By retraction of the completed mobilized esophagus to
the right side, with a slight rotation of the trachea the left recurrent
laryngeal nerve can be visualized. a: esophagus retracted to the
right and b: LRLN area.

After section of the proximal esophagus at the upper
mediastinum

Once that the esophagus is dissected free up to the thoracic
apex, the esophagus is divided at the upper mediastinum,
proximal of the tumor by means of a stapler. Japanese
surgeons have described two methods after esophageal
division in order to visualize the left upper mediastinum:
the “stripping method” and the “bascule method”. In the
first method, the proximal esophagus (and the nasogastric
tube) once divided, is stripped by pulling the nasogastric
tube in the reverse direction and retracted toward the neck
(Figure 1) (12,13). In the second method, the proximal
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esophagus is kept attached to the left upper mediastinum
and after division the tissue including the LRLN and
lymph nodes remain attached to the proximal part of
the esophagus. This proximal esophagus and tissues are
drawn through a gap between the vertebral body and
the scapula obtaining an optimal operative field for the
lymphadenectomy. Using this traction, a two-dimensional
membrane is easily recognizable and dissection of the
lymph nodes from the LRLN should be easy (14). In both
methods, retraction of the divided proximal esophagus will
create an optimal view of the LRLN area.

After complete mobilization of the esophagus and its
retraction

In this approach the proximal esophagus is not divided after
complete mobilization but retracted to the right side in order
to visualize the left paratracheal groove. To accomplish this
retraction there are two different ways: the standard lateral
retraction of the esophagus to the right by means of an
instrument (Figure 2); and the “suspension method” in which
a traction loop is used, internally or externally, to suspend
the proximal esophagus. In this way tissues and lymph
node around the LRLN are tented helping to improve the
exposure and the lymphadenectomy (15,16).

Dissection between trachea and esophagus. Leaving
the esophagus attached laterally

After the lymphadenectomy of the right recurrent laryngeal
nerve (RRLN), the proximal esophagus is mobilized on
its right and anterior side and then the space between the
trachea and the esophagus is dissected free thereby making
an ample window. Through this window the LRLN area
can be approached and consequently the lymphadenectomy
is performed (Figure 3). Osugi et al., use this approach in
thoracoscopy in lateral position to perform the LRLN
lymphadenectomy. Lin et 4/., perform the so-called “looping
method” in which the traction of the esophagus is done by
an external loop around the esophagus (Figure 4) (17,18).

Pretracheal dissection of the LN up to the LRLN area

After starting, in prone position, the lymphadenectomy of
the right side between the right vagal nerve and the trachea,
the lymphadenectomy can be continued “en bloc” along
the anterior wall of the trachea up to the area of the LRLN

(Figure 5) (10).

By transcervical mediastinoscopy
Fujiwara et al., perform the esophageal resection by
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Figure 3 Dissection between the trachea and the proximal
esophagus permits to visualize the LRLN area through an ample
window. a: aorta arch, b: LRLN, ¢: esophagus retracted and d:

retracted trachea.

Figure 4 Looping method. By external retraction of the proximal
esophagus by means of a loop introduced at the inner edge of
the scapula (5th space), the space between the esophagus and the
trachea is open and this permit the dissection of the LRLN area. a:
left vagal nerve, b: LRLN, c: loop, d: lymph nodes, e: trachea and f:
cardiac branch of the sympathetic nerve.

transcervical incision under a mediastinoscope to dissect
completely the esophagus and corresponding lymph node
stations. After exposure of the LRLN, surrounding lymph
nodes are resected keeping the nodes attached to the
esophagus (19).
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Figure 5 Pretracheal approach. This approach permits the “en
bloc” lymphadenectomy from the RRLN to the pretracheal lymph
nodes and the lymph nodes of the LRLN area. a: right vagal
nerve; b: pretracheal lymphadenectomy specimen; c: left recurrent
laryngeal nerve lymph nodes; d: tracheoesophageal artery; and e:

thoracoscope.

Most surgeons use the thoracoscopy in semiprone or
prone position to perform this LRLN lymphadenectomy,
but others use the lateral decubitus position (17). Finally,
a hybrid form of thoracoscopy is performed by Kaburagi
et al., they use for the lymphadenectomy of the upper part
the lateral approach and for the middle and distal part of
the mediastinum the thoracoscopy in prone position (20).

All the procedures, here described, can be also
be performed by robot assisted minimally invasive
esophagectomy (RAMIE) (21).

Discussion

Lymphadenectomy of the supracarinal lymph nodes by
thoracoscopic esophagectomy is an important part of the
total mediastinal lymphadenectomy. Especially on the left
side, the lymphadenectomy of the groups 2 L and 4 L, along
the LRLN nerve can be challenging. It can be difficult
because the need for optimal visualization of the area and
the need for a gentle dissection in order to avoid trauma of
the nerve.

We have treated five different ways for upper mediastinal
dissection especially of the left recurrent laryngeal nerve
area, each one with pros and cons. Until now, no evidence
is available for determining which approach is preferred.
At the same time, regarding the different approaches of
performing the thoracoscopy—whether the lateral or the
prone positions—literature indicates some advantages of the
prone position such as less pulmonary complications, less
blood loss and more mediastinal lymph node harvest (22).
In order to obtain an optimal visualization, other authors
have suggested important advantages using the semiprone
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position for performing the lymphadenectomy of this
difficult area (11). In the West, esophageal surgeons,
probably less experienced with this upper mediastinal
lymphadenectomy, think that the visualization in prone
position may be optimal for this area.

Probably these differences of concept are attributable
to the position of the trocars during thoracoscopy in
prone position. In the West the trocars are placed between
the scapula and the spine whereas in the East surgeons
accustomed to put the trocars on lateral of the scapula (5,11).
Important point of discussion is the use of an electric device
to stimulate the vagal nerve for monitoring the LRLN
during this lymphadenectomy (23). More evidence about
this technique is needed.

It is clear that more standardization on how to perform
this important lymphadenectomy is necessary with gaining
optimal dissection and low damage to the recurrent nerve.
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