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Abstract: As a result of the introduction of new technologies, such as endoscopic (EUS) and endobronchial

ultrasound (EBUS) guided aspiration, surgeons are moving away from routine mediastinoscopy prior to

lung cancer resection. The scope of this article is two-fold: to describe in detail our technique of video-

mediastinoscopy (VM), applied in more than 100 patients, and to clarify the current indications for its use.

In the modern era, VM remains a fundamental technique in thoracic surgery as it is able to provide diagnosis

for many thoracic conditions, overcoming some of the weaknesses associated with EBUS and EUS guided

aspiration. VM is a valuable and irreplaceable tool in the mediastinal staging of patients affected by non-

small cell lung cancer NSCLC).
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“A method is described by which through a short incision in the
suprasternal notch it is possible to dissect down along the whole
length of the trachea and to palpate with a finger the immediately
surrounding tissues. A specially designed instrument, resembling
a children’s esophagoscope, is introduced into the passage thus
dissected, and specimens from pathologic changes are excised or
the tissues punctured with visual aid. The operation, which is
performed under intubation anesthesia, has been used in over
100 cases without a complication.” —Carlens 1959

Introduction

It is well known that mediastinoscopy is losing attraction
between thoracic surgeons, and surgeons are moving
away from routine mediastinoscopy before lung cancer
resection. The reason is the recent introduction of modern
technologies such as endobronchial ultrasound (EBUS)
guided transbronchial needle aspiration. Although reduced
there are still indications to perform mediastinoscopy.
Video-mediastinoscopy (VM) allows a greater yield of
lymph nodes with fewer complications and is therefore able
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to provide more accurate results and a negative predictive
value superior to conventional cervical mediastinoscopy
(CM) (1). CM is now rarely performed and we will refer to
VM throughout the article.

The scope of this paper is two fold, we will describe
in details our technique for VM, and clarify the current
indications focusing on VM as a staging procedure.

Short history

The first report of exploration of the mediastinum through
a suprasternal incision is attributed to Radner (2), who in
1955 removed lymph nodes from the mediastinum using
his finger. CM was going to be described just few years
later by Carlens (3), in 1959 in Sweden, who described
the instrument and the procedure in more than 100 cases.
Mediastinoscopy was further developed and popularized
by Pearson, in the 1960s, in Canada (4,5). Mediastinoscopy
gives access safely to most of the mediastinal lymph nodes
bilaterally and represents an invaluable and irreplaceable
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tool in the staging of thoracic malignancy. Also, it has a
value as a diagnostic operation, in case of mediastinal masses
which can be biopsied, or even removed, from the superior
and middle mediastinum during mediastinoscopy.

Ginsberg (6), probably inspired by a procedure described
by Kirschner in 1971 (7), proposed, in 1987, the extended
cervical mediastinoscopy that allows the biopsy of the
lymph nodes in the aortopulmonary window and paraaortic
region (stations 5 and 6) through the same classical cervical
incision.

The introduction of the VM (8) by Coosemans et a/.
widened the relevance, the application and the safety of
this procedure allowing more radical dissection of the
mediastinum (9,10).

Indications

VM offers diagnosis for a range of benign and malignant
conditions arising in the visceral mediastinum. Lymphomas,
sarcoidosis and germ cell tumors are some examples. The
volume of the specimens permits immunohistochemistry
investigation. VM is largely offered prior to resection in
the presence of proven or suspected thoracic malignancies
and it directs the pathway of the patient affected by early or
advanced stage lung cancer.

Staging mediastinoscopy

VM has a central role in the preoperative staging of patients
affected by non-small cell lung cancer (NSCLC), as the
management of the patients is driven by the mediastinal
lymph nodes status. It is vital to rule out, with the highest
confidence possible, the involvement of mediastinal
nodes, as the patients with positive lymph nodes would be
redirected to a multidisciplinary approach with eventual re-
staging after upfront chemotherapy. On the other hand,
the staging should involve less invasive procedures first, in
order to minimize the morbidities and expedite the cancer
pathway.

The revised guidelines for preoperative mediastinal
lymph node staging for NSCLC from the European
Society of Thoracic Surgeons (11) emphasized the use of
VM. VM is supported by less invasive techniques: imaging,
endoscopic and endobronchial ultrasound guided aspiration,
but is not replaced entirely by them in daily practice.
Similarly, the American College of Chest Physicians (ACCP)
recommended EBUS-TBNA as the initial method to stage
lung cancer (12).
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Although VM has been considered risky in patients with
superior vena cava syndrome and large goiter, some authors

have proven its feasibility and safety (13-15).

VM vs. EBUS

Although there are few randomized controlled trials
demonstrating the advantages of EBUS versus VM, it is
evident that it is necessary to combine EBUS-EUS to
obtain a sensibility and negative predicted value of 94%
and 93% respectively. Navani er 4/. (16) in an open label,
pragmatic, randomized controlled trial demonstrated that
EBUS as a staging procedure increased survival compared
with conventional diagnostic and staging tests (503 vs.
312 days). The tissue aspirated with a needle is considerably
less than the entire lymph-nodes provided by VM,
nevertheless, both EBUS-TBNA and esophageal
ultrasound-guided fine needle aspiration techniques have
been shown to provide sufficient material for molecular and
DNA testing, extending their role beyond initial evaluation
of the mediastinum. This helps to direct and personalize
medical treatment and predict response to therapy. They
are useful tools in order to confirm a radiological suspicion
of N2, but they cannot be used to rule out lymph node
involvement. In the future, assessing sonographic features
of lymph nodes may become useful in predicting nodal
metastasis, and the sensitivity of these techniques may
improve.

VM in cNO NSCLC

Many evidence confirm that the presence of enlarged
lymph node on CT scan (1.0 cm in short axis and 1.5 cm
in the long axis) is not accurately associated with neoplastic
infiltration, and it leads to a diagnostic mislead in about
40% of cases. Furthermore, small lymph nodes can display
metastatic tumour. De leyn er al. reported 20% positive
nodes in a group of 235 patients with ¢NO. On the basis of
their experience the authors suggest that all subjects should
undergo mediastinoscopy (17).

Recently, is has been shown that prevalence of occult
pN2-3 was only 8% when modern PET-CT pointed at
clinical NO NSCLC. None of the 5 verified definitions
of centrality was predictive for occult pN2-3. However,
each definition of centrality was related to any pN+ at a
prevalence of 21%. The authors question if the indication
for preoperative invasive mediastinal staging should be
based on centrality alone (18).
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VM in cN1 NSCLC

It is known that the likelihood of N2 disease increase at the
presence of clinical N1 disease (18) and that the accuracy
of PET-CT in revealing mediastinal nodes involvement
is inconstant and decrease for primary tumors diameter
larger than 3 c¢m (19,20). The above considerations prompt
more invasive investigations in patient with a mass wider
than 3 cm, or with clinical N1 disease or a nodule/mass
not in the outer third of the lung. All these patients should
undergo VM unless N2 disease has been proven already by
EUS or EBUS. If EUS or EBUS are negative, the patient
should then undergo mediastinoscopy to rule out a false
negative.

VM in cN2 NSCLC

Modern guidelines published by societies such as European
Society of Thoracic Surgeons (ESTS), National Institute
for Health and Care Excellence (NICE), European
Respiratory Society (ERS) recommend EBUS as the first
staging method to biopsy N2 nodes in lung cancer patients
to reduce unnecessary thoracotomies. This should provide
a rate of unexpected N2 disease less than 10%. As thoracic
surgeons we should prevent to bring in the operating
room patients with unexpected N2 disease, especially in
the presence of multi-station N2 involvement. Lee ez 4l
demonstrated that the prevalence of N2 disease, in patients
affected by early-stage NSCLC and negative mediastinum
on PET and CT, was 2.9% if the primary tumor was in the
outer third of the lung parenchyma, while this dramatically
increased to 21.6% in central tumours (21). We also know
that the likelihood of N2 disease increase with the presence
of clinical N1 disease (19) and that the accuracy of PET-CT
in revealing mediastinal nodes involvement is inconstant
and decreases for primary tumor diameter larger than 3 cm
(20,22,23). The above considerations mandate more invasive
staging investigations in patients with a mass wider than 3
cm, or with clinical N1 disease or with a nodule/mass not
in the outer third of the lung. All the above patients should
undergo VM unless N2 disease has been proven already
by EUS or EBUS. In case EUS or EBUS are negative, the
patient should then undergo mediastinoscopy to rule out a
false negative or differentiate multi station N2 from single
station N2. The amount of tissue biopsied with a needle
during ultrasound guided procedure is not comparable with
the entire lymph nodes provided during mediastinoscopy.
Therefore, the false negative rate is lower.
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Mediastinoscopy and video-assisted
thoracoscopic surgery (VATS)

Cervical mediastinoscopy presents important limitations
since it is impossible to assess the aorto pulmonary window
and the para-aortic region. Also, the lymph nodes in the
retro-subcarinal region are not biopsied. VATS assessment
of the mediastinum alone or with cervical mediastinoscopy
(13,24) gives a valid assistance in detecting mediastinal
lymphadenopathies providing a complete view of the
homolateral hemithorax, of the pleural cavity, and of the
all others areas need to perform biopsies. Uniportal VATS
(25,26), allows to assess azygos lymph nodes on the right
hemithorax, while on left can assess the lymph nodes of
the posterior mediastinum, along the distal segment of
the left main bronchus, those lying in posterior subcarinal
region in addition to hilar and paratracheal homolateral
region, para-aortic lymph nodes and subaortic lymph
nodes. Furthermore, thoracoscopy allows the exploration
of the pulmonary ligament and para-oesophageal lymph
nodes. VATS overcome the limitations of VM and
classical Chamberlain operation at the cost of increased
invasiveness.

Re-staging

Although supported by less evidence, VM or even re-
mediastinoscopy (ReMs) can have a role in restaging of
the mediastinum after induction therapy (chemotherapy
or chemoradiotherapy). ReMs is feasible but the extent
of fibrotic tissue reduces dramatically its accuracy when
compared with primary staging VM. Also, the PET-CT,
which established its superiority in the primary mediastinal
staging over CT alone, has significantly decreased
sensitivity after induction chemotherapy (27). De Leyn
and colleagues (28), albeit on a small cohort of patients,
demonstrated that PET-CT was superior in the restaging
over ReMs. The results with restating VM and ReMs
should be further evaluated (29-33).

Surgical technique

VM can be offered as a day surgery (34) or may require
a single night of hospital stay. It is performed under
general anesthesia maintained through a single lumen
endotracheal tube. The patient is supine with the neck
extended and a support under the shoulder. A 2.5-cm
lower cervical incision is usually satisfactory to pass the
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Figure 1 Videomediastinoscopy (35).
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mediastinoscope. The assistant or a small self-retainer
retracts the wound in cephalic-caudal direction. The
platysma is dissected and care should be paid to avoid the
anterior jugular veins on each extremity of the incision.
The strap muscles (sternohyoid first and then sternothyroid
muscle) are visualized. The dissection now continues on
a longitudinal fashion and through the connective tissue
of the midline and avoiding the muscles. The edges of the
muscles are retracted laterally to expose the deeper pre-
tracheal fascia. The thyroid is sometime visualized and
then needs retraction superiorly, which we perform with
the index finger. The pre-tracheal fascia is retracted and
opened with scissors, and then blunt finger dissection is
performed over the trachea and into the mediastinum.
It is important to be under the pretracheal fascia as this
prevents vascular injuries. Solid mass or pathological
lymph nodes may now be felt. The scope is passed and
the endoscopic procedure starts (Figure I). The operator
moves to the head of the patient, the suction diathermy
allows a precise mixture of sharp and blunt dissection
and keeps the field clear, while the scope is used to offer
counter traction. The trachea and the direction of the
mediastinoscope are the landmarks to maintain the midline
while penetrating deeper in the visceral mediastinum, and
without diverting laterally in the paratracheal regions.
The dissection continues until the right main and the left
main bronchi are visualized and the subcarinal region is
then exposed. A quite constant branch of the bronchial
artery feeding the lymph node should be displayed over
the carina and diathermy or clip should be applied to
secure the haemostasis. This lymph node zone can now be
exposed and biopsied. This anatomical region is defined, on
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Figure 2 Bimanual dissection of the subcarinal region is performed
with biopsy forceps and suction diathermy. Note the medial aspects
of the right main and left main bronchi enclosing the subcarinal

region and overlooked by the pulmonary artery (top of the screen).

the screen, by the pulmonary trunk superiorly, the medial
aspects of the right and left main bronchi on each side.
The assistant now holds the video-mediastinoscope and
the surgeon can perform bimanual dissection to remove
specimens (usually biopsy forceps and suction diathermy)
(Figure 2). Attention is paid to avoid injury to the pulmonary
artery and to the oesophagus. If the subcarinal region
is emptied the oesophagus is clearly visible underneath
(Figure 3). Retracting back the mediastinoscope, the lower
and upper right paratracheal regions can be explored and
biopsied (4R, 2R) as well as on the left side (4L, 2L). On the
right side extreme attention should be paid to the azygos
vein, which crosses over the right main bronchus to join the
superior vena cava (Figure 4). Because it is not difficult to
confuse the azygous vein for a 4R or 10 lymph nodes, it is
sometime useful to test the lymph node with aspiration by a
long needle. Injury to the azygous vein is the most common
site of bleeding (36). The mediastinal pleura and the
underlying right lung could be seen during the dissection,
and care is needed to prevent a pneumothorax. On the
left, the left pulmonary artery and the recurrent laryngeal
nerve are the main structures to keep in mind during the
dissection. The use of diathermy is minimized to prevent
vocal cord dysfunction. The homeostasis is reviewed and
the mediastinum can be packed for few minutes prior
to closure. The strap muscles can be approximated with
interrupted sutures.
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Figure 3 Empty subcarinal region after complete dissection of
station 7. Note the longitudinal fiber of the oesophagus (*) running

underneath.

Complications related to the use of
mediastinoscopy

There is a paucity of evidence and lack of RCT to support
VM’s superiority over CM (37). A review from Kirschner
and colleagues in 1996 (38) shows that mediastinoscopy is
an overall safe procedure with a reported mortality lower
than 0.5% and a morbidity of 2.5%. The most common
reported complications are transient recurrent nerve
palsy, cervical incisional metastasis in 0.12% of cases,
pneumothorax, esophageal perforation, tracheobronchial
injury, gas embolisms, vascular mediastinal lesions. Another
large experience with 2,137 mediastinoscopies (39) reported
12 complications (0.6%) and 1 deaths (0.05%). In the large
series reported by Lemaire ez a/. (36), over nine years of
consecutive experience with 2,145 procedures, the most
common complication was vocal cord dysfunction (0.55%),
followed by bleeding (0.33%) and pneumothorax in 0.09%.
The bleeding from the pulmonary artery, after biopsy of a
4R lymph node, lead to death one patient (0.05% mortality).
Protocols in place are required to manage bleeding during
VM and senior expertise is essential (40).

Conclusions

VM remains a fundamental technique in thoracic surgery. It
is a relatively quick procedure (30 to 60 minutes) which can
be offered without hospitalization. It provides diagnosis for
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Trachea

Figure 4 Right paratracheal region. Please note the relation
between 4R, azygous vein and PA. PA, pulmonary artery; RMB,

right main bronchus.

many thoracic conditions affecting the visceral mediastinum
and it overcomes the weakness of the EBUS/EUS-FNBA
for mediastinal staging of patients affected by NSCLC.
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