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of lung cancer is of fundamental interest. As the lung-cancer chapter turned out being more
kind of a recipe book of therapeutic possibilities, the list of diagnostic ingredients is not
negligible: the various spices consists of different anatomic and metabolic imaging techni-
ques as well as of endoscopies and minimally invasive surgical procedures. Indeed, these
staging techniques should be performed well seasoned, that is, sequentially and with an
increasing degree of invasiveness. But when it comes to the determination of algorithms on
preoperative mediastinal staging, video-assisted mediastinoscopic lymphadenectomy rep-
resents indispensably the gold standard when highest accuracy in cytological result is
needed. We hereby describe in detail our current operative technique of the video-assisted
mediastinoscopic lymphadenectomy procedure, which clarifies its growing up from being
just a solely diagnostic and dissection tool to an expert-recognized combined staging and
advanced therapeutic tool in the context of minimal invasive lung cancer resection.
Operative Techniques in Thoracic and Cardiovasculary Surgery 25:140�170 � 2020 The
Authors. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND
license. (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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Introductory Remarks

I t was only in the early 50s of the 20th century, when the
vague idea of an operative technique meant to obtain tis-

sue for histologic diagnosis of upper mediastinal masses was
translated into real action. Dwight E. Harken (1954)
employed what he called a simple cervicomediastinal explora-
tion for tissue diagnosis of intrathoracic disease by inserting a
laryngoscope through a supraclavicular incision, which was
in fact an approximation to mediastinoscopy—the first “uni-
lateral” mediastinoscopy.1 Eric Carlens (1959) picked up the
thread and reported by implementing a suprasternal
approach about the first “real” cervical mediastinoscopy—
the one we still refer to by today.2 In the years to come, the
procedure underwent several technical modifications and
thereby gradually gained a “gold standard” status in
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oncologic staging of the mediastinum. But cervical mediasti-
noscopy remained a complex procedure with some difficul-
ties: the surgeons view is alongside the instrument into a
deep tunnel entering a complex environment of such vulner-
able vital structures as trachea, esophagus, azygos vein, right
pulmonary artery, and recurrent nerve (among others). One
may visualize how challenging the acquisition of routine
skills of this one-handed operation was in order to perform
an adequate staging of the mediastinum—not to mention
teaching the procedure to successors.

It was in the late 80s of the 20th century, when the imple-
mentation of videoscopic-assisted surgery opened up new
prospects for any kind of minimal invasive chest surgery.
Toni Lerut (1993) adopted this concept aiming at a transfor-
mation of the bumpy “tunnel view” of cervical mediastino-
scopy into an unblemished “cinematographic view” of (what
is now called) video-assisted mediastinoscopy (VAM).3 The
quantum leap of the imaging system led to enhanced visibil-
ity, facilitating the performance and teaching of the proce-
dure as well as the stowing of visual information.
Augmenting the technical progress, Albert Linder and Marcal
Dahan (early 2000) jointly developed a two-bladed spread-
able video-mediastinoscope (Richard Wolf GmbH, Knittlin-
gen, Germany), which in combination with a scope-holding
device has enabled effective bimanual preparation and much
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safer and more precise procedures than those performed
using the conventional mediastinoscope. Martin Huertgen
(2002) applied the benefits of video-mediastinoscopy in cre-
ating a systematic mediastinal lymph node dissection and
thus launching video-assisted mediastinal lymphadenectomy
(VAMLA).4 Due to the improved operability, where more
complex and extended procedures could be performed with
excellent visualization, “modern” VAMLA puts “conven-
tional” (meaning “old”) mediastinoscopy in its place.

The initiation of VAMLA marks an iconic basis for system-
atic lymph node dissection in thoracic oncologic surgery: the
thorough removal of all potentially involved lymph nodes and
lymphatic tissue in order to provide complete oncologic resec-
tion, precise nodal staging, and an accurate indication for mul-
timodality treatment, resulting in improved local tumor
control and extended survival.5 Furthermore, the minimally
invasive approach is equal to open lymphadenectomy in terms
of diagnostic accurateness and surgical radicality, and has
expanded its clinical applications from preoperative examina-
tion and sampling to a therapeutic instrument for intraopera-
tive complete mediastinal dissection.6-8 We hereby present (1)
our principles of the VAMLA procedure in the spirit of recipe
and cooking secrets and (2) our perspectives on VAMLA in the
spirit of a state of the union address.
Operative Technique

Equipment and Mediastinal Lymph Node Map
The basic principles of VAMLA are (1) minimally invasive
access and (2) the compartmental en bloc resection of the
complete mediastinal adipose tissue. To push the boundary
of this evident ambiguity, VAMLA requires a spreadable Lin-
der-Dahan video-mediastinoscope (Video 1) in order to dis-
sect bimanually (Fig. 1A closed scope; Fig. 1B straddled
scope; Richard Wolf GmbH, Knittlingen, Germany). The
anatomical target in mind, the mediastinum is divided into
different compartments according to the anatomical arrange-
ment of mediastinal lymph node zones and is dissected
sequentially (Fig. 1C). Systematic dissection is well-defined
and contains (1) the subcarinal compartment including the
subcarinal lymph nodes (nodal station 7), (2) the right com-
partment enclosing the pretracheal, right paratracheal, and
tracheobronchial nodes (nodal stations 2R & 4R), and (3)
the left compartment covering the left paratracheal and tra-
cheobronchial nodes (nodal stations 2L & 4L). As the range
of the possible lymph node dissection is rather limited by the
capabilities of the video-mediastinoscope than by this defini-
tion, it is conceivable to embrace supraclavicular, prevascu-
lar, paraesophageal, hilar, and interlobar pulmonary nodes
(nodal stations 1, 3a, 8, 10, and 11R). Furthermore, the
para- and subaortic nodes (nodal stations 5 and 6) are acces-
sible via extended mediastinoscopy. The resection quality of
the latter comprises sampling as well as systematic dissection
and its performance depends on the individuals’ anatomy
along with the necessity within an individual clinical con-
text.

Information I Perioperative complications occur—similar
to conventional mediastinoscopy—in less than 5%, includ-
ing wound infection, mediastinal hematoma and seroma,
mediastinitis, pleural effusions, pneumothorax, chyloma and
chylothorax, left-sided recurrent nerve paralysis, minor hem-
orrhage from thyroid and mediastinal veins and bronchial
artery branches, and damage of larger vessels, central air-
ways, and esophagus.

Information II The main benefits of VAMLA are (1) compa-
rable amount of time spent on lymph node dissection than
during primary tumor resection—but in contrast to the latter,
it needs only 1 surgeon to perform the procedure; (2) higher
amount of accessible nodal stations than during primary
tumor resection; (3) complete knowledge of the nodal status
and thus of the tumor stage prior to tumor resection; (4) indi-
cation of better survival when removing as much lymph nodes
as possible (viable in VAMLA and bilateral VAT).

Information III The role of VAMLA in previously touched
mediastinum depends on the depth of prior contact: it is
appropriate in case of previous biopsies whatsoever and in
selected cases, but it is not reasonable following former com-
plete lymph node dissection.

Note I Even though systematic lymph node dissection
basically includes nodal station 2 it is dissected infrequently
during primary tumor resection. In VAMLA, it might be tech-
nically difficult to completely resect this compartment, other-
wise extending to transcervical extended mediastinal
lymphadenectomy (TEMLA).
Positioning and Prepping
The patient is in a supine position with neck extended, not
fixed; the operator sits or stands cranially (Fig. 2A,B; Fig. 2A
shows the scope-holding device before covering and is
adjusted to its final position afterward; Video 2).

Specific recommendation I A poor positioning of the
patient unnecessarily handicaps the surgeon and elevates
the inherent risk of complications. Therefore, we propose
the following adjustments at the OR table: (1) the bend of
the positioning table should be located at the cervicothoracic
junction in order to lower both the head and the cervical
spine; (2) buckling the positioning table at the patients' hip
elevates its upper body, thus further increasing the surgeons'
convenience and lowering the patients' venous congestion in
the head/neck area.

Specific recommendation II The endotracheal tube is
placed orally or through the nose, depending on user’s pref-
erence. A long tube is recommended, so that connection
between the patient and the ventilator does not interfere
with the operating field.

Specific recommendation III As the surgeons’ position is
above the patient’s head, the scope or the surgeons’ hand is
often leaning on the patient’s face. In order to avoid pressure
damage, we advocate wrapping up the patient’s head in cot-
ton (Fig. 2C).

Specific recommendation IV Blood pressure measurement
is less susceptible monitoring the left arm, as compression of
the brachiocephalic trunk may lead to falsified results when
monitoring the right arm.
Incision
VAMLA begins with a small jugular access to the cervical tra-
chea and digital mobilization of the airway and the
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innominate artery. Therefore, an approximately 3-4 cm long
arched incision is made, one fingerbreadth above the supra-
sternal notch (Fig. 3A). This is followed by a midline dissec-
tion with separation of the strap muscles. The isthmus of the
thyroid gland is retracted proximally with the index finger,
exposing the anterior surface of the trachea, and the pretra-
cheal fascia is opened (Fig. 3B). Blunt finger dissection cre-
ates a pre- and paratracheal space for insertion of the video-
mediastinoscope. At the distal margin of the brachiocephalic
trunk, the fat pad and pretracheal fascia are separated from
the artery by flexing the finger, shifting the lymphatic tissue
dorsally in direction to the trachea (Fig. 3C). This last step is
important for the exposure of the superior vena cava at the
end of the dissection at stage 4R (Video 3).

Specific recommendation I The entire preparation of the
access route can be carried out by exclusive use of scissors
and index finger. It is significantly faster and more efficacious
than being distracted with the additional use of forceps and
retractor. Care must be taken to ensure an extensive spread-
ing of the different layers prior to continue the preparation.

Specific recommendation II In order to sufficiently display
the pretracheal lymph nodes and hence prepare their com-
plete removal, we advocate the following techniques: (1)
once the index finger is in the pretracheal space, the palm is
turned upward, so the angled index finger can breach the
pretracheal fascia distally to the brachiocephalic trunk; (2)
the pretracheal lymph nodes ventral to the pretracheal fascia
located are then digitally mobilized toward the trachea.

Note It is not possible to perform a complete pretracheal
lymph node dissection without first performing a thorough
digital mobilization.
Insertion of the Video-Mediastinoscope and
Principal Dissection Technique
Now the spreadable video-mediastinoscope is inserted with its
blades closed (Video 4). Insertion into the incision follows ini-
tially at a blunt angle; on visualization of the trachea, the axis
of the scope is aligned with the anterior wall of the trachea
(Fig. 4A). Identifying the main carina and both main bronchi,
which represents fundamental landmarks for orientation in
the central mediastinum, is an important requirement
(Fig. 4B,C). Elementary dissection technique comprises 2
steps: (1) applying tension on a dissection plane and (2) divid-
ing. The dissection plane is most often exposed by maneuver-
ing the specimen. Moving the specimen away from the optic
is beneficial to preserve a proper view. The specimen is
straightforwardly maneuvered by a large grasper with blunt
fenestrated claws. Strong closure of the instrument is almost
never required and should be avoided, as it will cause tissue
fragmentation. Division of connective tissue planes requires
blunt and sharp dissection. The suction-coagulation device
provides both modalities and does no damage, as long as the
coagulation current is kept within a range that avoids carboni-
zation (soft-coagulation mode). Herein lays the particular
advantage of modern energy devices: following coagulation
the soft tissue can usually be dissected without the use of a
cutting current. Whenever cutting current is used, utmost
care must be taken to avoid any proximity or even contact
with vessels, tracheobronchial tree, or nerves. Even in no
contact situations sparks from cutting current can produce
holes in those anatomical structures.

Prerequisite for any dissection is a clear vision. For this
purpose, both the suction-coagulation device as well as the
suction-irrigation channel incorporated into the mediastino-
scope should be kept in continuous action through the pro-
cedure. Irrigation is very helpful to clear not only the
dissection site but also the tip of the optic. The latter necessi-
tates forceful flushing of 5-10 mL isotonic solution, and
sometimes supplementary cleansing by a small sponge stick.

Specific recommendation I Using the trachea as a guide
rail, the main carina is identified by seeking “white-stick-
like” continuous contact to the tracheal cartilages with the
suction device. If the main carina is hidden behind lymph
nodes, one turns to the right tracheobronchial angle. Swivel-
ing the mediastinoscope to the left, the left tracheobronchial
angle is delineated similarly, with the recurrent nerve being
regularly displayed and not denuded.

Specific recommendation II The right pulmonary artery is
located ventrally to the right tracheobronchial angle and the
main carina—with the azygos vein being to the center-right.
Both structures can be concealed by or firmly affixed to
lymph nodes, placing these vascular structures at risk for
injury. A thorough exposure prevents any confusion with
vessels, hence making flaky “sample puncture” with a syringe
needle superfluous.

Note I Loss of visual and tactile contact to the tracheo-
bronchial tree impedes the orientation substantially and ele-
vates the risk of complications rigorously.

Note II Sample puncture of a structure prior to biopsy/dis-
section is deceptive and unreliable. Adequate preparation of
the surroundings is more reliable.

Note III In case of bleeding or loss of visibility, avoid
panic, blind coagulation or clipping. Instead, stay calm and
apply consistent tamponade for at least 10 minutes with
gauze packing.

Note IV Cautious deployment of cutting current or forced
sparking coagulation to avoid damage of vessels and the tra-
cheobronchial tree.
Subcarinal Lymph Nodes, Nodal
Station 7
The right pulmonary artery, subcarinal lymph nodes, and
both main bronchi are exposed either by careful separation
with spreading of the blunt forceps or by blunt dissection
using the suction-coagulation device (Video 5). Importantly,
this step is performed with the blades of the scope closed in
order to avoid any potentially fatal bleeding from an unex-
posed pulmonary artery. Following this, the upper blade of
the scope is placed below the pulmonary artery in order to
store it in a secure location and then spread out (Fig. 5A).
Dissection of the subcarinal lymph nodes begins with their
separation from both bronchi (Fig. 5B). While dissecting, it
is important to push rather pull the specimen (Fig. 5C).
Small vessels are usually coagulated. The right bronchial
artery most often crosses the left main bronchus anteriorly,
less frequently posteriorly, and should be divided between
clips or with some kind of energy device (Fig. 5D). Simple
coagulation itself is usually insufficient. In this way, the
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specimen is slowly dissected en bloc from both bronchi lat-
erally, the esophagus dorsally, the pulmonary artery and
pericardium ventrally (Fig. 5E).

Specific recommendation I Once the mediastinoscope is
in place, the distal end of its lower blade should be located
directly below the main carina. If the scope, however, is
spreaded above the main carina, the compression of the dis-
tal trachea may result in problems with artificial respira-
tion—unaccountable by the anesthesiologist.

Specific recommendation II The subcarinal compartment
is most suitable in gaining practical VAMLA experience.

Specific recommendation III Once the bundle of lymph
node station 7 is separated from both bronchi, it has to be
released from the proximal angle of the main carina. There-
fore, the bronchial artery has to be divided with clips on its
way across the left main bronchus (see above). It is important
to pay special attention to alternate or additional arterial
inflow from the posterior side of the main carina, as these
vessels—once divided carelessly—retract themselves to inac-
cessibility.

Note To avoid bleeding complications and excessive use of
coagulation, the bronchial artery has to be clipped first fol-
lowed by its division.

Specific recommendation IV As long as the lymph
node bundle is not completely exposed, it should never
be pulled back into the scope. Instead, to preserve that
view, the specimen should be away from the direction of
the camera, retracting the specimen caudally, dorsally, or
laterally.

Specific recommendation V Be aware of the right inferior
pulmonary vein in the right ventral compartment, whose
branch from segment 6 is at risk when pushed too brashly.
Left Paratracheal Lymph Nodes, Nodal
Station 4L
The fascia in the left tracheobronchial angle is opened by
blunt dissection exposing the lymph nodes (Fig. 6A; Video
6). Careful exposure of the recurrent laryngeal nerve is
helpful. The fascia is divided between the nerve and the left
tracheobronchial angle to expose the station 4L nodes
(Fig. 6B). As the left bronchial artery is often crossing these
nodes and is laying above the left main bronchus, its divi-
sion with clips opens the left compartment wider (Fig. 6C).
Protecting the nerve and thus its function, cautious dissec-
tion and removal of all evident lymph nodes are desirable
to en bloc resection of the left paratracheal and tracheo-
bronchial adipose tissue. The use of simple coagulation for
lymph node dissection is not recommended here. Har-
monic scalpel or bipolar energy devices can be used if the
recurrent laryngeal nerve is well exposed. Otherwise,
achieving hemostasis is dependent on clips, momentary
compression, or resorbable hemostatic agents.

Specific recommendation Generally, the dissection forceps
widens the fascia of the left tracheobronchial angle, giving
way to backend lymph nodes. They were then mobilized by
the suction device, allowing the lymph nodes being pro-
lapsed in-between the branches of the forceps.

Note I The more radical the lymph node dissection, the
higher the risk of recurrent nerve paresis. Therefore,
during preparation, one has to take the possibility and the
therapeutic consequence of a lymph node metastasis into
account.

Note II As recurrent nerve paresis is the most common
VAMLA complication, the nerve has to be identified regularly
and the use of coagulation has to be completely avoided.

Right Paratracheal Lymph Nodes, Nodal
Station 4R
The scope is retracted until the brachiocephalic trunk is
exposed again and deviated at an angle of 30°-40° from the
tracheal axis (Video 7). It is then inserted to the right just
under the trunk into the previously dissected pretracheal
and right paratracheal fat pad (Fig. 7A). The already mobi-
lized fat pad is now further pushed downward with the
upper blade of the scope exposing the parietal pleura and
superior vena cava (Fig. 7B). Further blunt dissection
exposes the superior vena cava and the parietal pleura. The
remaining pretracheal fascia is cut from the left at its junction
to the aortic arch, as well as from the right. The specimen is
then pushed away and dissected en bloc from the superior
vena cava and parietal pleura, and distally from the azygos
vein and right main bronchus reaching as far as 10R and the
first branch of the right pulmonary artery.

Specific recommendation As the lymphatic fat tissue is
often bulky on nodal station 4R, it has to be moved with a
reciprocating motion dorsally (digging like a mole), until the
vena cava or the mediastinal pleura is in sight.

Note I Reliable visualization of the vena cava constitutes
the most common difficulty. In this case, it is expedient to
perform either a lymph node sampling alone or change the
direction of dissection in terms of a caudocranial orientation
(ie, beginning at the azygos vein).

Note II Pleural effusion is not infrequent following
VAMLA (especially on the right side). Even though they do
not require puncture in most cases, pay attention in the event
of contralateral tumor resection.

Right Hilar Lymph Nodes, Nodal Station 10
During dissection of the lymph nodes at the distal margin of
the azygos vein, attention should be paid to the anterior
trunk of the right pulmonary artery, which is situated just
behind these (Fig. 8A,B; Video 8). Dissection of nodal station
10 is not performed routinely and is recommended in case of
(1) relevance to the individuals’ oncologic concept or (2)
assure malignancy when the primary tumor is inaccessible.
After finishing the dissection, a complete mediastinoscopy
with hemostasis is performed. It is not necessary to drain the
pretracheal space.

Specific recommendation Thorough irrigation of the sur-
gical site and careful monitoring of hemostasis rounds off
lymphadenectomy. As the entire preparation from skin inci-
sion to pretracheal fascia is carried out by exclusive use of
scissors and index finger, small surgical hemorrhage can
occur. Oozing blood can be absorbed via gauze. If the source
of bleeding is located in small jugular veins, it can be coagu-
lated specifically by gradually withdrawing the scope.

Note I Wound closure follows 2 layers consisting of pla-
tysma and skin. As we do not recommend a mediastinal



Figure 1 (A,B) Equipment & (C) mediastinal lymph node map (see below).
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Figure 1 Continued
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Figure 1 Continued

Superior mediastinal nodes Aortic nodes Inferior mediastinal nodes N1 Nodes
1 Highest mediastinal 5 Subaortic 7 Subcarinal 10 Hilar
2 Upper paratracheal (aortic-pulmonary window) 8 Para-esophageal 11 Interlobar
3 Prevascular & retrotracheal 6 Para-aortic (below carina) 12 Lobar
4 Lower paratracheal (ascending aorta or phrenic) 9 Pulmonary ligament 13 Segmental

(including azygos nodes) 14 Subsegmental

The italicized nodes (3, 9, 11, 12, 13, and 14) are not part of the illustration for lucidity reasons.
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Figure 2 (A, B, C) Positioning and prepping. (Video 2).
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Figure 2 Continued
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Figure 2 Continued
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Figure 3 Incision (Video 3). SCM = sternocleidomastoid muscle; SVC = superior vena cava.
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Figure 3 Continued
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Figure 3 Continued
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Figure 4 Insertion of the video-mediastinoscope and principal dissection technique (Video 4). PA = pulmonary artery; SVC = superior vena
cava.
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Figure 4 Continued
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Figure 4 Continued
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Figure 5 Subcarinal lymph nodes, nodal station 7 (Video 5). PA = pulmonary artery; SVC = superior vena cava.
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Figure 5 Continued
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Figure 5 Continued
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Figure 5 Continued
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Figure 5 Continued
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Figure 6 Left paratracheal lymph nodes, nodal station 4L (Video 6). PA = pulmonary artery.
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Figure 6 Continued
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Figure 6 Continued
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Figure 7 Right paratracheal lymph nodes, nodal station 4R (Video 7). SVC = superior vena cava.
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Figure 7 Continued
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Figure 8 Right hilar lymph nodes, nodal station 10 (Video 8). SVC = superior vena cava; PA = pulmonary artery.
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Figure 8 Continued
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drain, a compression bandage as well as a manual compres-
sion should be applied at the end of the operation (for at least
until the patient is extubated) to avoid subcutaneous hema-
toma from jugular veins.

Note II The VAMLA procedure should last 45-120
minutes (median 60 minutes) for a beginner, and 30-60
minutes (median 45 minutes) for the experienced.
Discussion
Sixty years after its inauguration, there is a broad debate
whether mediastinoscopy is still up-to-date or not, and
whether it should be substituted by allegedly more contem-
porary mediastinal staging tools such as endoscopic fine-nee-
dle aspiration techniques. These ultrasound procedures—
namely EBUS-TBNA (EndoBronchial UltraSound-guided
TransBronchial Needle Aspiration) and EUS-FNA (Endoeso-
phageal UltraSound Fine Needle Aspiration)—have made a
rapid evolution in the field of mediastinal staging of patients
with non�small-cell lung cancer. In many oncologists' eyes,
it seems to have already replaced mediastinoscopy from the
mediastinal staging throne, and therefore marking the end of
the golden age of the latter. Moreover, mediastinoscopy is in
the dock, facing its charge: its role in the investigation of the
upper part of the mediastinum and its role in staging of non-
�small-cell lung cancer have to be indispensably redefined.
As the prosecution is calling for a conviction—condemn it to
ostracism!—the defense reminds us that everyone has the
right to defend themselves against a charge. And hereby we
state: there is life in the old dog yet.

To begin with: there is a substantial misinterpretation in
the prosecutor's perception of mediastinoscopy, hence the
defense presented the term in italics (see first paragraph). In
contradiction to the continuous advancement in the opera-
tive technique—from “the old” conventional mediastino-
scopy to “the new” VAMLA—all basic research on its value
seems to refer rather to “the old” than to “the new.” So there
is an accumulated need to renew these studies: comparing
the diagnostic values of both endoscopic techniques and
VAMLA. Without this research even investigated, we can as
from today's perspective classify the quality of endoscopic
fine-needle aspiration techniques as follows: (1) these pro-
cedures do not contain a systematic mapping of the medias-
tinal lymph node zones as it only confines individual
lymph node samples of interest and (2) as tumor cells do
not beset lymph nodes uniformly, needle-extracted probes
do not necessarily contain tumor-smitten tissue samples. So
it is quite plain to distinguish the endoscopic imperfection.
Hitherto existing studies outline the justified value of com-
bined EBUS/EUS use in terms of a better evaluation of
lymph node stations compared with a single technique
alone due to the complementary aspect of both techniques.
The sensitivity, specificity, negative predictive value, and
diagnostic accuracy of combined EBUS/EUS were exem-
plary 91%, 100%, 96%, and 97%, respectively.9 Moreover:
combined EBUS/EUS covers almost all the lymph node sta-
tions in the mediastinum and also the commonly involved
metastatic structures below the diaphragm. The ease of
EBUS/EUS makes it a suitable staging test: fast, fairly accu-
rate, high negative predictive value, no anesthesia, real-time
imaging, safe, and well tolerated. So EBUS/EUS as a diag-
nostic tool seems to be dependable.10-13

But the lymph node examination is not all about diagnos-
tics. The VAMLA approach sets itself apart the endoscopic
approach due to its additional relevance as a therapeutic inter-
vention. In this sense, there is a clear distinction between
sampling a lymph node endoscopically and extracting a
lymph node via VAMLA. Accentuating the inherent signifi-
cance of VAMLA, one has to scrutinize all existing studies on
the value of mediastinal lymph node inspection and ask
itself: we know the answer, but do we understand the ques-
tion? We have to bring 2 aspects to mind: (1) the ancient but
still present definition of an N3-status meaning surgically not
accessible and (2) it is becoming increasingly clear that the
percentage of positive lymph nodes (the so called “node
ratio”) depict the clinically relevant tumor stadium more
accurate than the anatomical N2/3 categorization.14-20 Both
keynotes will be translated into the upcoming 9th edition of
the Union for International Cancer Control staging system
for lung cancer—as well as being basis for ongoing research
as clinical investigators increasingly lift out the lively charac-
ter of a tumor instead of its strict compartmentation. So after
more than 60 years of great facility and constant advance-
ments the golden age of up-to-date mediastinoscopy—which
is called VAMLA for nearly 20 years—is not over for a long
time yet. It is worth the effort to keep training and being
trained in educational programs at experienced centers in
order to maintain (1) experience and skills (both represent-
ing quality) and (2) the incessant training of the operator
(representing quantity). Both the quality of the procedure
and the experience of the operator must stay unswayed, as
quality comes with quantity. We hope to contribute to this
exigency by sharing our contemporary VAMLA recipe and
cooking secrets.
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Video 1 The Linder-Dahan video-mediastinoscope.



Video 2 Patient positioning and surgical prep.

Video 3 Operative footage of the cervical incision, including manual dis-
section of the pre- and paratracheal space and insertion of the video-
mediastinoscope.

Video 4 Operative footage of dissection of the anterior tracheal wall
with simultaneous presentation of the “interior” mediastinoscopic
view and the “exterior” patient view.

Video-Assisted Mediastinoscopic
Video 5 Animation and operative footage of lymphadenectomy dem-
onstrating the bimanual technique for dissection of the subcarinal
space.

Video 6 Dissection of the left tracheo-bronchial angle demonstrating
the recurrent nerve.

Video 7 Animation and operative footage of level 4R lymph node
dissection including a view of the extracted specimen.
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M. Huertgen et al.
Video 8 Mediastinal anatomy following systematic lymphadenec-
tomy with removal of the mediastinoscope.
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