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Abstract: This article reviews the anatomy of the mediastinum as well as indications, limitations,

techniques, and results of video-assisted thoracic surgery (VATS) and other minimally-invasive open-chest

surgery approaches currently used for the surgical management of mediastinal tumors and masses. It is

written by two surgeons with vastly different backgrounds and thoracic surgical experience. One of them is

young and very familiar with VATS approaches and technologies while the other is a senior surgeon relatively

unfamiliar with minimally-invasive techniques. This combination of authorship is ideal to analyze the pros

and cons of the use of minimally-invasive approaches for the surgical management of mediastinal lesions

such as thymic epithelial tumors (TETs) or neurogenic tumors. This is important because several thoracic

surgeons have expressed concerns about the ability of thoracoscopic procedures to maintain adherence to

sound oncological principles.
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Introduction

Because of significant technological developments,
widespread availability of video imaging, and better
instrumentation, the use of minimally invasive approaches
for the surgical treatment of mediastinal tumors and masses
became popular in the early 1990s. This popularity changed
the pattern of practice of most thoracic surgeons, and over
the subsequent years, video-assisted thoracic surgery (VATS)
found more and more applications and indications.

It is well recognized that VATS plays an important
role in the diagnostic evaluation of some patients with
mediastinal tumors and masses because it provides easy
access to all mediastinal compartments. It is also well
accepted that VATS resection of benign lesions such as
mediastinal cysts and most neurogenic tumors is both
feasible and safe because these lesions are nearly always
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benign and well delineated in addition to having relatively
sparse vasculature.

The role of VATS in the surgical management of
malignant neoplasms of the mediastinum such as thymic
epithelial tumors (TETS) is, however, more controversial
because several surgeons have expressed concerns about the
ability of thoracoscopic procedures to maintain adherence
to sound surgical oncologic principles.

In this article, we first describe the anatomy of the
mediastinum and then review indications, limitations,
techniques, and results of VATS as well as of other
minimally-invasive open chest surgery approaches for
the surgical management of mediastinal tumors and
masses. To do so, the article was purposely written by two
surgeons with vastly different backgrounds and thoracic
surgical experience. One of them (GR), a younger thoracic

jovs.amegroups.com 7 Vis Surg 2017;3:25



Page 2 of 12
Superior
compartment
Middle
compartment Posterior
Anterior compartment

compartment

Figure 1 Anatomic location of the mediastinal compartments in
the 4-compartment scheme. Note the virtual line that separates the

superior and inferior compartments [Reprinted with permission (2)].

surgeon, is very familiar with VATS approaches and
technologies while the other (JD), a now retired thoracic
surgeon, is relatively unfamiliar with these techniques. This
combination of authorship appears ideal to analyze the pros
and cons of the use of minimally-invasive approaches in the
surgical management of mediastinal tumors and masses.

Anatomic divisions of the mediastinum

Because specific lesions have a predilection for certain sites,
dividing the mediastinum into different compartments is
helpful. It is also of practical value when one is selecting
the best surgical approach for a given mediastinal mass
or tumor. Classically, the mediastinum is divided into
four compartments (four compartment scheme): superior,
anterior, middle, and posterior (1,2) (Figure 1) .

In that scheme, the superior mediastinum originates
at the thoracic inlet and extends inferiorly to a horizontal
plane established by a virtual line drawn between the
sterno-manubrial junction (angle de Louis) in the front
and the lower part of the fourth thoracic vertebra (T4) in
the back. This compartment contains all of the structures
traversing the thoracic inlet, including the aorta and its
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major branches, the intrathoracic trachea, the upper third of
the thoracic esophagus, the upper half of the superior vena
cava, and the upper poles of the thymus.

The anterior mediastinum (antero-inferior), which is the
smallest of this 4-compartment scheme, is located between
the body of the sternum in the front and the anterior
pericardium posteriorly. It contains loose connective tissues,
mediastinal fat, and the body of the thymus.

The middle mediastinum is bounded anteriorly and
posteriorly by the pericardium (Figure I) and it contains
the pericardium itself, the intrapericardial cardiovascular
structures, the carina and both main bronchi, and important
lymph nodes located at and around the carina.

The posterior mediastinum extends from the dorsal
surfaces of the pericardium, tracheal bifurcation, and
main pulmonary blood vessels to the ventral surface of the
lower eight thoracic vertebrae. It contains the esophagus,
descending thoracic aorta, azygos vein, thoracic duct, and
sympathetic chains.

VATS and minimally-invasive open chest surgery
for tumors and masses of the antero-superior
mediastinum

Common causes of tumors and masses located in the
antero-superior mediastinum include TETs, germ-cell
tumors, and rare mesenchymal neoplasms. On occasion,
ectopic parathyroid tissue can also be found in this location.
The surgical management of these lesions has always
presented a challenge to thoracic surgeons (3), a challenge
which has become more significant since the advent of
minimally-invasive approaches.

TETs
General considerations

TETs include thymomas and thymic carcinomas (4-6).
The majority of thymomas tend to be slow-growing
tumors which seldom metastasize but local invasion into
surrounding structures such as the pericardium, heart, and
veins of the anterior mediastinum is not uncommon. In
contrast, thymic carcinomas are more aggressive lesions
associated with much poorer prognosis.

TETs are usually staged according to the Masaoka
Staging System (7). Stage 1 tumors are completely
encapsulated lesions often referred to as “benign tumors”.
Tumors are classified as stage II if they have microscopically
penetrated through the capsule or invaded the surrounding
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Figure 2 Anterior mediastinal thymoma. (A) Thoracic CT of an early-stage thymoma projecting on the right side of the mediastinum in

a 77-year-old woman. This is an ideal lesion for excision through a right-sided VAT'S approach; (B) operative photograph showing a well

encapsulated stage 1 thymoma. VAT, video-assisted thoracic surgery.

mediastinal fat. Stage III tumors are those which have
invaded neighboring structures (gross or microscopic
invasion) while stage IVa tumors represent lesions with
intrathoracic spread (usually pleural) and stage IVb tumors
with distant metastases.

The mainstay of treatment of most TETS is total surgical
removal of the tumor and complete excision of the thymus
gland. Well accepted prognostic factors and predictors of
survival after resection include completeness of resection,

stage, histological subtype, and size (8,9).

Controversies in surgical management

The traditional thinking with regards to thymectomy is
that the operation should be carried out through a median
sternotomy. It is argued that this approach not only
allows for more complete resection of the thymus gland
including its upper poles but that it also lowers the risks
of positive resection margins or capsular rupture. Direct
tumor invasion into pericardium, phrenic nerves, pleura,
lungs, superior vena cava, or innominate vein, which may
have been overlooked pre-operatively, can also be dealt
with understanding that doing a complete resection is the
ultimate goal of surgery (10-12). Many experienced thoracic
surgeons, including the senior author of this review, also
argue that the operation done through a median sternotomy
is well tolerated and does not cause much more post-
operative pain and is not associated with longer lengths
of stay than the same operation done through minimally
invasive approaches.

Thymectomy done for early-stage (stages I and II) TETs
(Figure 2) through minimally invasive approaches also
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appears to be both feasible and safe (13-16). Proponents of
this strategy argue that such approaches are associated with
less operative trauma and chest wall disruption, reduction
in pulmonary or other morbidities, reduction in post-
operative pain, and shorter length of stay. Pain reduction
is particularly important in patients with associated
myasthenia gravis (MG) because these individuals are prone
to post-operative respiratory complications secondary
to muscle weakness and immunosuppression. In cohort
analysis, all retrospective, it also appears that oncologic
outcomes are comparable between sternotomy and VATS
groups during short or intermediate-term follow-up. It is,
however, important to remember that the generally indolent
nature of stages 1 and II TE'Ts requires long-term follow-
up before significant differences between treatment groups
can be observed.

A second controversy concerns the extent of thymic
resection required to achieve optimal oncological outcomes.
This controversy is, in part, due to the lack of proper
definitions as to the meaning of “complete, extended, or
maximal thymectomy (17)” and to the fact that some authors
have suggested that sub-total thymectomy may be adequate
surgery for the treatment of early stage thymomas (18).
Not surprisingly, this controversy has mostly come up since
the advent of minimally invasive approaches. Despite these
reports, the great majority of surgeons still recommend that
thymic tumors be treated by complete thymectomy with
removal of the upper poles and surrounding mediastinal
fat as described by Port and Ginsberg in 2001 (19). Most
surgeons believe that complete thymectomy is associated
with better overall survival, significant reduction in the
incidence of local recurrences, and, likely, lower incidence
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Table 1 Summary of minimally invasive approaches used for thymectomy in cases of TETs

Approach

Comment

Midline approaches

Midline suprasternal

Excellent access to upper poles of the thymus but limited access to body of thymus and inferior
part of anterior mediastinum

Increased risk of incomplete resection

Has essentially been abandoned but of historical interest

Midline subxyphoid (21-23)

Operative field similar to that of sternotomy

Better visualization of phrenic nerves

Easier access to upper poles of thymus

Access to both pleural cavities

Can easily be converted to median sternotomy, if necessary

Lateral approaches

Unilateral VATS (1,15,18,24)

More room to maneuver, especially in right pleural space (right VATS)

Easier to identify superior vena cava and innominate vein (right VATS)

Bilateral VATS (2,16,25,26)

Combines potential advantages of right and left approaches

Requires repositioning of patient and additional trocar incisions

Single-port VATS (27)

Same advantages and disadvantages as multi-port VATS

VATS, video-assisted thoracic surgery; TETs, thymic epithelial.

of post-operative MG (14).

The extent of lymph node sampling and need for lymph
node dissection is also a matter of some controversy.
Traditionally, it was believed that the incidence of lymph
node metastases was very low in TETs and that these
patients did not require lymph node dissection, especially if
they had small size (less than 6 cm) and early stage tumors .
"This has certainly been the experience of the senior author
of this review. More recent data from the SEER database (20)
have shown, however, that as much as 15% of patients
may have lymph node involvement and that all patients
undergoing thymectomy for TETs should have routine
sampling or even dissection of lymph nodes, especially of
the nodes located in the anterior mediastinum (17,20).

Thoracoscopic techniques

There is a wide variety of minimally invasive technical
approaches that have been described for thymectomy
and these are summarized in 7able 1. Depending on the
experience of individual surgeons as well as of tumor
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location, a combination of these minimally invasive
approaches can be used. Thoracoscopic approaches, for
instance, can be combined with cervical or subxiphoid
incisions.

Robotic thymectomy has also been reported (28-31),
mostly for early stage thymomas. The technique allows
for the use of articulated instruments which can be useful
when dissecting the upper poles of the thymus or in areas
where the large veins of the anterior mediastinum may be
susceptible to injury. The theoretical advantages of robotics
have not yet, however, translated into clear-cut clinical
benefits over other minimally invasive approaches. In
addition, they come at the expense of increased operative
times and operative costs.

The most important technical considerations for those
doing this type of surgery are summarized in Table 2. The
first such consideration is that adequate preoperative
imaging studies (C'T, MRI) are imperative to determine the
accessibility of the lesion and to determine possible tumor
invasion of neighboring mediastinal structures that would
contraindicate the use of minimally-invasive approaches
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Table 2 Important technical considerations while doing a VATS
thymectomy for TETs

Adequate pre-operative imaging studies (CT, MRI)

Mostly indicated for early-stage tumors (stages 1 and 11)
Surgeon must be experienced with this type of work

Use of single-lung ventilation

Venous access to lower extremities should be considered

Right-sided approach using 3-port technique and CO2
insufflation preferable

Total gland removal including upper poles
Avoidance of capsular penetration
Preservation of both phrenic nerves

Conversion to sternotomy if unsuspected extension into
adjacent mediastinal structures or vascular injury

VATS, video-assisted thoracic surgery; TETs, thymic epithelial
tumors.

Figure 3 Thoracic CT showing an invasive thymic carcinoma
which should not be resected through a VATS approach. VATS,

video-assisted thoracic surgery.

(Figure 3). This is especially true if patients with locally
advanced tumors have had induction therapies in order to
improve resectability (32).

In order to have a clear operative field, single-lung
ventilation is relatively standard. We also believe that it is
wise to secure venous access to lower extremities which
could be useful in the eventuality of intraoperative vascular
injury with significant bleeding and requiring urgent
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conversion to sternotomy.

Although the choice of using a left-or right-sided VATS
approach depends on tumor location, most surgeons prefer
a right-sided approach not only because the right pleural
cavity is larger than the left but also because there is less
interference from the heart, thus optimizing operative
exposure. In addition, the superior vena cava and origin of
the innominate vein are better visualized from the right
which minimizes the risks of injury. Most surgeons use a
3-port technique with CO, insufflation as an adjunct to
single-lung ventilation.

As previously discussed, complete thymectomy should
be carried out with an en-bloc dissection technique and the
resection must include that of the upper thymic poles and
adjacent mediastinal fat. It is imperative that one avoids
capsular rupture with potential seeding of tumor cells in
surrounding tissues because such rupture is associated
with a significant incidence of local recurrences sometimes
occurring after prolonged disease-free intervals. The
phrenic nerves must absolutely be identified and preserved
from injury, understanding that the contralateral nerve
may be difficult to visualize if one is using a unilateral
VAT approach. Although sacrifice of one phrenic nerve is
generally well tolerated, bilateral phrenic nerve sacrifice is
almost incompatible with normal life.

Particular care should be applied to minimize the risk
of injury to the innominate vein but if this should occur,
conversion to sternotomy must urgently be carried out,
remembering that conversion to an open approach is not
a sign of weakness but rather indicative of good judgment.
Conversion to sternotomy should also be contemplated in
cases where the surgeon documents previously unsuspected
venous involvement requiring venous resection and
reconstruction.

Ectopic parathyroid tissue
General considerations

Mediastinal surgery is sometimes indicated for the excision
of intrathoracic ectopic parathyroid tissue associated with
hyperparathyroidism or of ectopic mediastinal parathyroid
adenomas (approximately 15-20% of all parathyroid
adenomas). Ectopic parathyroid tissue is usually found
in the anterior mediastinum near or within the thymus
because both thymus and parathyroids share a common
embryologic origin from the third and fourth bronchial
pouches. Surgically, they are readily accessible through the
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neck or through VAT'S approaches (33-38).

In all cases, preoperative localization is mandatory
because these tissues can be difficult to find at operation.
In most cases, a combination of CT, MRI, and nuclear
scanning with 99mTc-sestamibi offers a localization rate of
90-100%. Intraoperative navigation techniques including
the use of a Gamma probe (33,37) or methylene blue (39)
have also been advocated for successful excision of
parathyroid adenomas.

Surgical approach and thoracoscopic techniques

Exploration of the anterior mediastinum for ectopic
parathyroid tissue with or without adenoma has traditionally
been carried out through a cervical incision or a manubrio-
sternotomy (36-38). Depending on location, these can also
be accessed through mediastinoscopy or parasternal anterior
mediastinotomy.

More recently, the use of minimally-invasive approaches
has gained in popularity because they are associated with
decreased morbidity, faster recovery (35), and shorter
postoperative length of stay (34). The side of the approach
is determined by ectopic tissue or adenoma location and
three ports are generally used. Low pressure (8—-10 mmHg)
CO; insufflation may be helpful to improve surgical
exposure.

Successful parathyroidectomy should always be
confirmed intraoperatively by frozen sections and decline
in parathormone levels by at least 50%. Normalization
of blood calcium levels occurs at around 48-72 hours
postoperatively. Overall cure rates range from 75% to more
than 95%.

Germ cell tumors and other rare mesenchymal
neoplasms

Approximately 5-10% of germ cell tumors arise within the
antero-superior mediastinum (40) and this extra-gonadal
location relates to migration failure of pluripotent cells
along the urogenital ridge during embryogenesis. Germ cell
tumors can be seen in all age groups although they are most
often diagnosed in young adults with approximately half
the patients being asymptomatic at diagnosis. On occasion,
benign mature teratomas will rupture into the lung, pleural
space, or even in the superior vena cava (41).

Surgical resection is the appropriate strategy for all
cases of benign mediastinal teratomas. Because surrounding
tissues are not infrequently adherent to the lesion, most
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teratomas should be resected through an open approach,
either a sternotomy or lateral thoracotomy rather than
through minimally-invasive approaches. Thoracoscopic
resection should only be done for smaller lesions measuring
less than 4 cm in diameter.

There is no role for surgical resection in patients with
primary mediastinal seminomatous germ cell tumors
because complete response to cisplatin-based chemotherapy
is predictable. Residual mass after chemotherapy needs not
to be resected because this tissue is nearly always benign.
For patients with primary mediastinal non-seminomatous
germ cell tumors, residual masses after chemotherapy may
need to be resected (42), but because of the complexity
of those cases as well as tissue alterations secondary to
chemotherapy, these operations should always be done
through an open approach, generally a sternotomy.

Primary mediastinal mesenchymal tumors are
exceedingly rare and they can develop from adipose tissue,
connective tissue, blood and lymph vessels, striated and
smooth muscle, or any combination of these tissue. Because
most such tumors are highly malignant with extensive local
invasion, surgical resection is seldom indicated for their
management.

VATS and minimally invasive open surgery for
tumors and masses of the middle mediastinum

Lympb node masses and neoplasms

Although most types of lymphomas can potentially involve
the mediastinum, only a few present as isolated mediastinal
masses. If this diagnosis is suspected, generous tissue
biopsy is essential not only to establish a diagnosis but
also to properly sub-type the lymphoma according to the
World Health Organization classification system. Adequate
tissue can sometimes be obtained by percutaneous biopsy
although this method is generally insufficient because
determination of architectural pattern is necessary for
lymphoma sub classification. If an open biopsy is necessary,
it can be done through mediastinoscopy, mediastinotomy,
and, on rare occasions, through a VATS approach. Surgery
has no role in the management of patients with mediastinal
lymphomas.

Bronchogenic cysts

General considerations
Bronchogenic cysts are closed sacs believed to be the result
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Table 3 Mediastinal neurogenic tumors

Origin Benign Malignant

Nerve sheath Schwannoma
(neurilemmoma)

Malignant schwannoma

Neurofibroma Neurogenic sarcoma
Autonomic Ganglioneuroma Ganglioneuroblastoma
ganglia
Paraganglia Sympathetic: Malignant
pheochromocytoma  pheochromocytoma
Para sympathetic: Malignant

paraganglioma paraganglioma

of an abnormal budding process that occurs during the
early development of the foregut (43,44). Most of them
are located in the middle mediastinum where they are
closely related to the tracheobronchial tree. The majority
of bronchogenic cysts seen in the adult population are
asymptomatic but they often enlarge over time and can
cause pressure on contiguous structures. Bronchogenic
cysts can also be the site of complications such as infection
and airway fistulisation. Although there is no consensus
on the management of bronchogenic cysts, most surgeons
advocate early removal because the majority of such cysts
will ultimately become symptomatic or complicated, at
which time operation is technically more difficult and
hazardous (43,45).

Surgical approach and thoracoscopic techniques

In the past, bronchogenic cysts were resected through
an open right-sided thoracotomy but VATS has now
become the standard approach (44-49) unless the cyst is
complicated. Interestingly, bronchogenic cysts have also
been successfully resected through mediastinoscopy (50).

Before doing a VATS excision of mediastinal
bronchogenic cysts, MRI is the most accurate imaging
technique to delineate cyst anatomy and plan the surgery.
Endoscopic ultrasonography may also provide useful
information on the relationship between the cyst and
surrounding structures.

The procedure is done under general anesthesia and
selective one-lung ventilation and we recommend using a
3-port technique where port position varies according to
cyst location. One key consideration is that the cyst must be
completely resected because of the possibility of recurrence
if it is not. If the cyst is found to be bulky and difficult

to handle, intraoperative cyst aspiration can be done in
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order to facilitate its removal (51). If the cyst is found to be
inflamed or densely adherent to the airway or surrounding
vascular structures making complete resection unsafe, its
epithelial lining can be destroyed by cautery or argon beam
coagulation. One should not hesitate, however, to convert
to open thoracotomy if there are dense adhesions between
the cyst and surrounding structures or in cases where the
airway is injured during operation.

Pleuro-pericardial cysts

Pleuro-pericardial cysts are thought to result from failure
of fusion of one of the mesenchymal lacunae that normally
fuse to form the pericardial sac. Most are located along
the right cardiac border and are asymptomatic. If surgical
resection becomes indicated, either to confirm diagnosis
or for treatment of rarely occurring complications such as
hemorrhage into the cyst or compression of the adjacent
heart, lung or airway, it is most often done through a
thoracoscopic approach (52,53).

VATS and minimally-invasive open chest
surgery for tumors and masses of the posterior
mediastinum

Neurogenic tumors

General considerations

Most intra-thoracic neurogenic tumors are located in the
paravertebral sulci, both right and left. On occasion, they
may originate from the phrenic or vagus nerves and will
then be located in the middle mediastinum. Less than 10%
of neurogenic tumors seen in the adult are malignant, but
nearly half are in children (54-56). In approximately 10% of
cases, neurogenic tumors will extend into the spinal canal
and such lesions are called dumbbell or hourglass tumors.

Neurogenic tumors may have one of three origins, the
nerve sheath, the autonomic ganglia, and the paraganglia
(1able 3). Although observation alone is a reasonable course
of action for tumors that have been stable for years, the
majority of neurogenic tumors should be resected because
of uncertain diagnosis, location near or into the spinal canal
or possible malignancy of the lesion.

When surgery is contemplated, preoperative imaging
with MRI is mandatory because this technique best defines
possible tumor extension into the spinal canal (57,58). The
role of thoracic aortography to document the site of origin
of the artery of Adamkiewicz, which supplies the anterior
spinal artery, is controversial. Some surgeons, particularly

jovs.amegroups.com 7 Vis Surg 2017;3:25



Page 8 of 12

Journal of Visualized Surgery, 2017

Figure 4 Neurogenic tumor of the posterior mediastinum. (A) Thoracic MRI showing a typical neurogenic tumor located in the right para-

vertebral sulcus in a 59-year-old woman. The best approach for this lesion is a VATS approach; (B) operative photograph showing a well

encapsulated schwannoma. VATS, video-assisted thoracic surgery.

those in Europe, always perform thoracic aortography
before surgery, and if the artery of Adamkiewicz is found to
arise in the area of the tumor, excision is not recommended
unless absolutely necessary. If the artery is found to arise
at a distance from the tumor, surgery can proceed without
concern for possible damage to the blood supply of the
spinal cord (54).

Surgical approach and thoracoscopic techniques

In the past, surgical resection of neurogenic tumors of the
posterior mediastinum was carried out through a standard
postero-lateral thoracotomy (56,59,60). The use of a
VATS approach was first reported in 1992 by Landreneau
et al. (61) and since then, it has become the preferred
technique (62-68) because it greatly improves operative
visualization making surgery easier and safer. In addition,
VATS reduces the amount of postoperative pain and
shoulder girdle dysfunction resulting in better functional
outcomes (57,69). Neurogenic tumors are indeed ideally
suited for VAT resection because the majority are small
and well encapsulated (Figure 4).

The operation is usually done under one-lung ventilation
with the patient in a lateral decubitus position. Port
placement depends on tumor location and most surgeons
recommend the use of three triangulated ports. Since most
neurogenic tumors have a well-defined capsule, they can
be resected by simple enucleation (68) with intercostal
and paravertebral blood vessels being ligated, clipped, or
coagulated with advanced bipolar cautery or ultrasonic
energy devices (59,69). The pedicle of the tumor, which is
usually the intercostal nerve, is then divided on both sides of
the tumor. Depending on tumor size and location, traction

© Journal of Visualized Surgery. All rights reserved.

injuries to the spinal cord and spinal nerve root avulsion
may occur. To prevent such injuries, it is recommended
to divide the involved intercostal nerve and tumor pedicle
early in the operation (57).

If the tumor extends into the intervertebral foramen but
extension remains extradural, it can also be approached
by VATS. These tumors must, however, be approached
with great caution and it is critical to avoid any kind of
traction on the foraminal component so as to avoid root
avulsion, cord injury, and cerebrospinal fluid leak (67). If
there are dense adhesions between tumor and surrounding
structures or if the tumor is located in a narrow space such
as the thoracic inlet, it may be safer to convert to an open
thoracotomy rather than persist with VATS and run the risk
of serious neurovascular injuries.

Relative contra-indications to VATS resection of
neurogenic tumors include malignant and invasive tumors,
larger tumors (larger than 5 cm) , tumors located in a
narrow space such as at the thoracic apex, and tumors
extending beyond the confines of the chest such as below
the diaphragm or in the neck.

Successful robotic resection of posterior mediastinal
tumors has also been reported (70) but these procedures are
complex and considerable controversy persists regarding
technical issues.

Surgery for dumbbell tumors

A dumbbell tumor is a neurogenic tumor where the thoracic
component extends through the intervertebral foramen into
the spinal canal. The term “dumbbell” refers to the shape
of the tumor where its intrathoracic segment is connected
to the intraspinal component by a narrow segment of tumor
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giving it a dumbbell configuration. This type of extension
occurs in approximately 8-10% of neurogenic tumors, and
about 60% of patients with such an involvement will have
neurological signs and symptoms related to the compression
of the intercostal nerve or spinal cord.

Although the surgical approach to dumbbell tumors is
somewhat controversial, most surgeons recommend the
use of a single-stage combined thoracic and neurosurgical
open thoracotomy approach as advocated by the Boston
Massachusetts General Hospital thoracic surgical group
(71,72). If the intraspinal tumor is extensive, a posterior
laminectomy is also required. A thoracoscopic approach for
the resection of selected cases of dumbbell tumors has been
reported (59,73,74) but is not generally recommended.

Conclusions

True mediastinal tumors and masses are lesions arising from
structures normally located in the mediastinum or from
structures that are transiting through it. In order to provide
optimal surgical care, one should always establish a clear
diagnosis and then fully investigate local extension before
proceeding with surgery. In contemporary thoracic surgery,
failure to do so should be considered negligent.

Enthusiasm for approaching these lesions through
thoracoscopic or other minimally-invasive techniques
began in the early 1990s when it became apparent that
such techniques were both feasible and safe and that
perioperative results compared favorably with those of open
thoracotomy. Short and mid-term follow-up studies have
also shown similar oncologic outcomes in terms of disease-
free survival and incidence of local recurrences. Because
of such results, VATS should now be considered as the
“Standard of Care” for the treatment of selected mediastinal
tumors and masses.
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