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Thoracic incisions for open surgery
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Abstract: A large number of thoracic surgical procedures are still being performed via open incisions. The

indications, approaches and potential benefits vary depending of the procedure to be performed, experience

of the surgeons and patients’ choice. Even for surgeons with advanced minimally invasive skills open surgery

remains the choice for certain procedures. We aim to describe in detail different incisions for open thoracic

surgery, alongside their indications, possible pitfalls and advantages. Intraoperative pictures have been taken

in order to clearly describe different steps of these different approaches.
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Introduction

Despite the advances of minimally invasive techniques
in the surgical management of thoracic diseases open
surgery remains an important part of a surgeon’s activity.
The extension of the disease both in size and location,
the surgeon’s experience and the resources available will
determine the decision to perform open surgery. Over the
years, a variety of incisions to access the thoracic cavity have
been described some with universal indications and others
tailored to particular procedures. The principles remain the
facility to perform the procedure safely and efficiently with
adequate exposure to deal with the steps of the operation as
well as the possible technical complications or difficulties.
A surgeon, in order to decide the preferred incision, will
take into account the own experience and training but
also the indication for surgery, the anatomical location of
the pathology, the likehood of encountering difficulties
(such as previous surgeries or locally invasive tumours),
the preoperative assessment of the patient, the predicted
extent of side effects, and also the patients’ views in term of
cosmesis and recovery.

In order for an incision to be effective we cannot forget
some basic principles: careful positioning of the patient
with clear identification of anatomical landmarks, correct
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handling of the tissues, step by step haemostasia, and
gradual spread of the bony components (sternum or ribs)
to minimise chances of inadvertent fractures. As important
as the access is the closure of the incision, with correct
suture by layers, haemostasia, and prevention of wound
complication such as intercostal haernias, seromas or
dehiscence. In this chapter, we will divide the incisions into
three main groups: open approaches in lateral decubitus
position (muscle and non-muscle sparing), open approaches
in supine position (sternotomy, anterior thoracotomy,
clamshell and their variations), and hybrid approaches
(combination of open and minimally invasive). We will
illustrate the main incisions with an interest to potential
complications and pitfalls.

Open approaches in lateral decubitus

Lateral decubitus remains the most common position
for open approaches to the thoracic cavity. It does allow
exposure to the entire cavity, extension of the incision
should be necessary, and the variability of anterior and
posterior approaches. The positioning of the patient can
vary slightly according to surgeons’ preferences, but the
main principles are similar. Multiple pressure points should
be adequately padded including a pillow between the legs
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Figure 1 Skin marks of a posterolateral thoracotomy. The incision is performed 1-2 cm below the tip of the scapula, from a equidistant

point between the thoracic spine and the midpoint of the spinal border of the scapula, then extended anteriorly.

Figure 2 The subcutaneous tissues are divided, exposing the
muscular layers. The Latissimus Dorsi muscle will be divided

alongside the lateral border of the Trapezius muscle.

and both arms flexed and without tension to avoid possible
damage to the brachial plexus. The position of the non-
dependent arm varies as per personal preferences and the
location of the incision: flexed in a “prayer” position or
elevated with a padded support. This can be more useful in
anterior incisions. The patient must remain stable on the
operating table to allow for table movements during the

surgery. Stability can be achieved equally by beanbags, hard
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stops, or straps. The intercostal spaces should be widened
by hyperextending the thorax either breaking the table or
with the placement of a roll under the dependent chest
at the level of the tip of the scapula. The surgeon will be
placed anteriorly o posteriorly to the patient depending of
the location of the incision.

Posterolateral thoracotomy

Posterolateral thoracotomy is the most traditional and used
of the thoracic incisions. It is a multi-purpose approach as
it will provide excellent exposure to mayor surgery, and it
can be extended cranially such as the Poulsen approach or
anteriorly if access to the diaphragm or even abdomen is
needed.

The anatomical markers will be a point 2-3 c¢cm below
the tip of the scapula, the mid-distance point between the
middle of the spinal border of the scapula and the spinous
process of the vertebra (Figure 1A4). The skin incision will
join these two points and it is extended anteriorly until
the anterior axillary line (Figure 1B). After incision of the
skin and subcutaneous layer (Figure 2), the latissimus dorsi
muscle is carefully divided with cautery. Anteriorly the
serratus anterior muscle was traditionally divided although
nowadays is preserved by dividing its attachments to the
ribs. Posteriorly the lateral border of the trapezius is
exposed and can be divided in cases where more posterior
access is required.

After the muscular layers are divided, the surgeon will
enter the chosen intercostal space (Figure 3). This skin
incision will allow deciding from 4™ to 7" intercostal spaces
without difficulties, and the spaces can be identified by
counting the ribs posteriorly from the top. The intercostal
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Figure 3 The Latissimus muscle has been divided and its upper
end is seen anteriorly. The intercostal space is exposed and will be

open subperiostially.

Figure 4 The intercostal muscle flap has been raised prior to

placement of the spreaders.

Figure 5 The exposure is excellent with surgical tapes placed
around distal trachea, left main bronchus and right main bronchus

(right lung retracted anteriorly) during carinal surgery.
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space can be divided either directly by dividing the muscles
or by lifting the periosteum off the rib below and should
extend from costotransverse ligaments posteriorly to the
internal thoracic vessels anteriorly (they must be preserved).
If an intercostal muscle flap is thought to be necessary in
cases of pneumonectomy or bronchoplasties, this flap must
be raised at this point before placing the spreader (Figure 4).
With the lung underneath collapsed the parietal pleura is
entered. In cases that we expect adhesions it is advisable to
mobilise some of the parietal pleura off the rib above and
below the incision prior to enter the cavity to minimise the
chances of accidental damage to the lung.

Once the parietal pleura is divided the rib spreader
is inserted and should always be opened slowly and
progressively, trying to avoid the possible risk of unwanted
rib fractures. Manouvres to minimise this risk could be
blunt division of the costo-transverse ligaments or even
elective transection of the rib posteriorly, always with
care to avoid damage to the intercostal vessels proximally.
These vessels can retract into the spinal canal if divided
accidentally and can be difficult to control.

The traditional posterolateral thoracotomy allows the
surgeon to perform the vast majority of thoracic procedures
both in the elective and the emergency settings. Excellent
exposure of the thoracic cavity and the familiarity with
the position are the great advantages of this access. The
surgeon is able to visualise and control most parts of the
lung, thoracic aorta and oesophagus, diaphragm and pleura
(Figure 5). It can also extended as mentioned before towards
abdomen by converting into a thoraco-phrenotomy by
dividing the diaphragm or even Thoraco-laparotomy
by division of the costal margin; or towards the upper
thoracic cavity by division of the posterior attachment of
the scapula in cases of superior sulcus tumours or chest wall
involvement.

Once the procedure is finished, the intercostal spaces
have to be adequately closed either by pericostal or
intracostal sutures. Reducing the hyperextension of the
chest by unbreaking the table or removing the roll will
facilitate this step. Following this, the muscular layer should
be closed with good haemostasia. Care must be put on
opposing the ends of the Latissimus Dorsi adequately as
when divided the caudal end will retract posteriorly and
the cranial end anteriorly. Deficient closure of the muscle
will lead to a persistent lump under the skin. Subcutaneous
tissues and skin is then closed.

Posterolateral thoracotomy is a very traumatic procedure,
carrying a risk for early and long term pain and an early
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Figure 6 Skin markers for the incision, that will be placed over the

auscultatory triangle.

Figure 7 The subcutaneous tissues are divided and subcutaneous
flaps are created to allow for retraction of the muscular layer

without division.

impact on respiratory function following surgery. Division
of the latissimus dorsi muscle can cause shoulder movement
dysfunction that can delay return to full activities. Surgeons
have gradually moved away of dividing serratus anterior or
trapezius muscles and reducing the size of the skin incision,
but it is still considered a posterolateral thoracotomy.

Muscle-sparing posterolateral thoracotomy
With the same patient position as the posterolateral
approach a thoracotomy with preservation of the chest wall
muscles can be performed via the Auscultatory triangle
(1-7). The skin incision can be as large as required, but
normally it is reduced to the initial part of the posterolateral
thoracotomy incision without the need to extend the
incision anteriorly to the tip of the scapula (Figure 6).
Once skin and subcutaneous tissues are divided (Figure 7),
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Figure 8 The posterior edge of the Latissimus Dorsi muscle is
identified and the fatty layer is divided alongside this edge with

total muscle preservation.

Figure 9 The fat pad in the auscultatory triangle is excised
between the posterior edge of the Latissimus Dorsi and the Lateral
edge of the Trapezius.

we identify the auscultatory triangle between the anterior
edge of the Trapezius, the posterior edge of the Latissimus
Dorsi, and the vertebral border of the scapula (Figure §).
Once identified the surface of the muscles, a subcutaneous
flap is raised in all directions that will allow mobilising
the muscles without dividing them. The fat and fascia
between Latissimus and Trapezius is removed exposing the
rib cage (Figure 9). The Latissimus musle is the retracted
anteriorly and the Trapezius posteriorly as much as required
depending of the procedure and exposure required. The
intercostal muscle is entered in the same manner as in a
posterolateral thoracotomy with the same precautions and
the same length (Figure 104,10B). The exposure is secured
by the use of two smaller spreaders simultaneously, one
retracting the ribs and another one at 90 degrees retracting
the trapezius and latissimus muscles creating a square
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Figure 10 Once the fat pad has been removed the intercostal spaces are identified and entered in the same manner as in the posterolateral

approach.

Figure 11 The initial spreader is inserted and opened gradually.

“window” (Figures 11,12).

One of the advantages of this approach is the speed of
closure of the muscle layer once the intercostal space is
closed (Figure 13). A single suture is run from the anterior
Trapezius to the posterior edge of the Latissimus closing
the entire layer with very easy haemostasia (Figure 14).
Prior to closure of the skin it is important to place a tissue
drain under the skin flaps to reduce the risk of seromas.
This incision is very versatile as it can be potentially be
as large as the posterolateral thoracotomy if required,
and it is particularly helpful to treat pathologies of the
posterior mediastinum (neurogenic tumours, oesophageal
cysts...), which don’t require ample exposure to the anterior
chest cavity. In terms of lung resections, we have found
it extremely useful for anatomical segmentectomies of
segment 6, procedures that involve reconstruction of the
bronchial tree such as sleeve lobectomies or trauma because
of their posterior location, and as an initial procedure for
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Figure 12 A second spreader is then placed at 90 degrees retracting

the Latissimus Dorsi anteriorly and the Trapezius posteriorly.

pulmonary metastasis as the incision would allow inspection
of the entire lung, but it might minimise the adhesions
should further procedures are required in the future.

Cosmetically it is an advantage to larger skin incisions
and probably reduces the incidence of shoulder problems.
Preserving the Latissimus Dorsi and Serratus muscles intact
does allow for these muscles to be used in the future as flaps
if complications or further procedures are required (4,8).
Some of the difficulties with this incision are: the access to
the main pulmonary artery in very central tumours can be
more complex, there is a reported incidence of seromas of
up to 26% so it requires the placement of a self-vacuum
subcutaneous drain, and sometimes knot tying can be
difficult as well as some angulation required in surgical
staplers

A good tip is to create an anterior chest drain port early
during the procedure and use it for insertion of the stapler
guns, giving a very comfortable angle for placement and
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Figure 13 The intercostal space is closed routinely with pericostal

sutures.

Figure 14 A single running suture is placed between the two chest

wall muscles closing the space.

firing. It is an excellent incision when hybrid (VATS and
limited open) access is planned.

Muscle-sparing antero-lateral thoracotomy

The patient is positioned in lateral decubitus with the
same precautions as the posterolateral thoracotomy. The
table can be slightly tilted posteriorly to facilitate surgeon’s
view (who will be standing in the front of the patient).
The skin incision is performed starting from the posterior
axillary line in front of the tip of the scapula towards the
submammary crease. The subcutaneous layers are divided
with cautery, it is important to preserve the intercostal
brachial nerve that runs in the superior part of the wound.
If dissected a postoperative numbness of the lateral breast
and the nipple area can occur. Posteriorly the long thoracic
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nerve can be identified and should be preserved.

The anterior border of the latissimus dorsi is mobilized
posteriorly by creating a subcutaneous flap and it is spared.
The lateral edges of the Pectoralis muscles are preserved
without difficulties. The 4™ or 5™ intercostal space is
entered in the same manner as per an anterior thoracotomy
depending of the procedure. While it is more difficult
to divide the costo-transverse ligaments to increase rib
spreading, the intercostal spaces are wider anteriorly thus
facilitating exposure.

The closure will be very similar to the procedure via
auscultatory triangle, with the very important subcutaneous
drain to prevent seromas or haematomas.

The wide anterior intercostal spaces facilitate exposure
compared to the more posterior approaches thus in theory
reducing the need for excess rib spreading. It gives a very
adequate exposure of lungs, pericardium and diaphragm.
Preservation of the chest wall muscles not only reduces
impact on shoulder movements, but once again, allows
for their potential use as flaps should complications
(bronchopleural fistula) arise (4,8).

With the increase in the use of the VATS anterior
approach the view is now very familiar for younger Thoracic
Surgeons who recognise promptly this view for access to
hilar structures even in central tumours. This might help
for this incision to become the preferred “open” approach
in the future and a good alternative for conversions from
VATS to open surgery.

Some procedures might be more difficult, although not
impossible, to perform with this approach. If we have to
perform a broncho-angioplasty in the right side it will be
easier to perform the bronchial reconstruction first (as it
is located more posterior) and then the vascular one. For
posterior anatomical segmentectomies (segments 3 or
lateral basal), this access may prove more difficult than using
more posterior approaches. The excellent access to hilar
structures makes it extremely helpful for vascular control in
central tumours.

Axillary thoracotomy

Axillary thoracotomy is less used than other “lateral”
approaches. The lateral decubitus position is slightly
altered by tilting the table backwards increasing exposure of
anterior chest wall and the ipsilateral arm is secured away
from the incision by shoulder abduction and elbow flexion
at 90 degrees. As always when the arm is secured, care must
be taken for it not to be in tension that might result in
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Figure 15 Longitudinal skin incision for a median sternotomy.
Traditionally it extends from supraesternal notch to xyphoid

process.

Figure 16 Division of the subcutaneous fat followed by midline

between medial ends of the pectoralis muscles.

brachial plexus traction injury.

The axillary approach can be used for access to the high
intercostal spaces (1%) down to 4" or 5" space depending
of the indications for surgery. With the patient correctly
positioned a transverse incision is performed at the axillary
hair-line between the anterior axillary line (posterior edge of
Pectoralis Minor) and posterior axillary line (anterior edge
of Latissimus Dorsi), which are well demarcated by the bulk
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of the muscles. The creation of subcutaneous flaps to allow
retraction of the latissimus dorsi posteriorly and pectoralis
major anteriorly can extend the exposure for more extensive
procedures. The digitations of the serratus anterior muscles
can either be detached or divided to increase exposure. The
ribs are then exposed and entry into the desired intercostal
space is then performed according to surgeon’s preference.

The development of VATS techniques has reduced
the use of these incisions. Traditionally surgeons have
used them as an access for apical procedures: surgery for
pneumothorax, sympathectomies and operations at the
thoracic outlet (9-12). As a muscle-sparing thoracotomy, it
is well tolerated and has got cosmetic results as the incision
will remain in a non-exposed area. The exposure can be
limited specially in the lower hemithorax.

If the procedure is complex the incision could be
extended but it can be quite morbid in the more apical
procedures. At the posterior end the long thoracic nerve
should be preserved while dividing the serratus anterior.
Due to the creation of the flaps this incision carries the risk
of seromas and haematomas so care must be taken during
closure in terms of haemostasia, approximating the ribs and
closure of the serratus anterior. The incision is placed in
quite a sensitive area liable to skin discomfort.

Open approaches in the supine position

Median sternotomy

Median sternotomy is the incision most commonly used for
cardiac surgical procedures. It is also a very useful access
to the thorax for different pathologies and anatomical
locations.

With the patient in the supine position with slight neck
extension a longitudinal skin incision is performed in the
midline from the sternal notch to the tip of the manubrium
followed by dissection of the subcutaneous layers and
pectoralis fascia (Figures 15,16). Once the midline of
the sternum is identified accurately to avoid paramedian
split of the bone the periosteum is scored with diathermy
(Figure 17). By retracting the upper end of the incision,
the space of Burns is explored, the interclavicular ligament
is divided with care of not to damage the underlying
inmoninate vein. Following that the xyphoid process is
dissected at the bottom end of the incision. Some surgeons
elect to blunt dissect the ends of the retrosternal space
before splitting the sternum alongside with a saw (Figure 18).
Haemostasia must be ensured at the periosteum and bone
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Figure 17 The periosteum is scored at the midline to guide the

saw when dividing the sternum.

Figure 18 After division of the xyphoid process, a sternal saw is
used to perform the sternotomy. Some surgeons stop pulmonary

ventilation during this step.

Shanghai Chest, 2017

marrow with cautery and/or bone wax prior to spread of the
incision by a retractor which must be done gradually.

With this procedure, there is ample exposure to perform
surgical procedures such as excision of pathologies in the
anterior mediastinum, or by opening the pleurae to access
either thoracic cavity (Figure 194,19B). A particular use of
median sternotomy is the access to the carina by entering
the pericardium and later on the posterior pericardium. At
the end of the procedure the sternal ends are approximated
with sternal wires, 2 in the manubrium and 4 in the body,
although it depends on patient’s height (Figure 20). A good
closure of the sternum is important to minimize the risk
of non-union, mediastinitis and wound infection. The
pectoralis fascia, the subcutaneous layer and skin are then
carefully closed by layers.

In non-cardiac thoracic surgery, median sternotomy has
been extensively used in the management of large anterior
mediastinal masses, maximal thymectomy for myasthenia
gravis and bilateral pathologies such as multiple lung
metastases. Median sternotomy was also the incision of
choice following the resurgence of Lung Volume Reduction
Surgery in the 1990s although more recently bilateral VATS
(even as staged procedures) is more commonly used as it
might reduce morbidity (13-18).

But median sternotomy can also be used in occasions for
surgery of pleuropulmonary diseases specially on the right
side when the surgeon can predict difficulties in exposing
the main pulmonary vessels, such as central primary
cancers in which pericardial involvement is suspected, or
re-do procedures such as completion pneumonectomies
for central tumours. The authors found out that right
extrapleural pneumonectomies for mesothelioma were

Figure 19 Excellent exposure of the mediastinum with median sternotomy, both for dissection and retrieval of large specimens.
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Figure 20 Closure by wires. Care has to be taken not to injury the

internal thoracic vessels during insertion of wires.

Figure 21 A Clamshell incision has been performed. The skin and
muscles have been divided, as well as the transverse Sternotomy.
Courtesy of Dr Arango.

Figure 22 GrunenWald’s approach for a Pancoast Tumour. The
skin incision will extend alongside the anterior border of the
Sternomastoid muscle, over the sternal manubrium and then

alongside a high intercostal space.
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feasible via median sternotomy and indeed reduced the
incidence of postoperative complications.

The advantages are a great exposure of mediastinal
structures (even carina), easy access to control main pulmonary
vessels, and ability of entering both pleural cavities. From the
experience in the postoperative management and analgesia
requirements following cardiac surgery we learnt that a median
sternotomy is very well tolerated by patients with lesser
incidence of pain related complications in the short and the
long term than a large posterolateral thoracotomy.

Infective and sternal complications are uncommon (less
than 5%) but potentially very morbid (19,20). Unfortunately,
median sternotomy provides poor exposure to the posterior
areas of the lung and mediastinum, as well as a very difficult
access to the left lower lobe due to the position of the heart.

Thoracosternotomy (clamshell and hemiclamshell)

The Clamshell incision of a bilateral anterior thoracotomy
with transverse sternotomy has been the choice for bilateral
lung transplantation and access to pericardium in the past.
"Today ituse is restricted to very uncommon indications but
remains a valuable tool mainly in trauma settings (21-25). A
unilateral approach such as the hemiclamshell has also been
described for diverse indications (26).

With the patient in the supine position the skin incision
is made along the inframammary skin creases from the
midaxillary/anterior axillary lines. The subcutaneous tissues
are divided with cautery and the pectoralis major muscles are
raised from their inferior and sternal attachments. The 4"
or 5" intercostal spaces are identified and entered bilaterally.
The internal mammary vessels are identified and ligated.
The sternal body is divided transversally with a saw and after
haemostasia the ends are spread with two sternal retractors
(Figure 21). In the hemiclamshell approach the skin incision
is performed starting on the sternal notch on the midline
and running over the inframammary crease towards the
anterior axillary line. The pectoralis major is raised or incised
over the 5" rib. The 4™ intercostal space is entered. The
mammary bundle is equally ligated. Variants of this incision
include a cervical extension of the incision along the medial
edge of the sternocleidomastoid muscle with sternal splitting
(Grunenwald’s, Figures 22-25), or the Dartevelle’s approach
that include the sectioning of the medial half of the clavicle.
These variants are extremely useful for excision of Superior
Sulcus tumours and the hemiclamshell tends to be performed
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Figure 23 Once the soft tissues have been divided, the manubrium
is left to divide last.

Figure 24 With the manubrium divided the exposure of the thoracic
cavity and the Thoracic Outlet is excellent for extended resections of

first rib and/or subclavian vessels.

Figure 25 The sternotomy is closed with a stell wire and the

extent of the incisioni s seen prior to skin closure.
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at higher intercostal spaces.

For closure, the sternal ends are approximated with
wires, the intercostal spaces are closed routinely and the
pectoralis major muscles are reattached to lower ribs and
sternum (Figure 26).

The clamshell incision provides the maximal exposure
of thoracic cavities (Figure 27), but its comorbidities and
the trauma involved have restricted its use to specific
indications. Currently its use is limited to very large
mediastinal masses (Figure 28), bilateral lung transplantation
and trauma. Its use on bilateral lung metastases or excision
of pericardium has declined in favour of other approaches.

The rationale for the restriction in its use is mainly due
to its consequences. Transternal division carries a high risk
of sternal healing complications of up to 30% compared
to 1-2% after median sternotomy. In a comparative series,
Machiarinni et al reported more postoperative pain,
deformities, need for surgical revision and more impact
on respiratory mechanics following clamshell than median
sternotomy after double lung or heart-lung transplant (25).

Anterior thoracotomies

The anterior thoracotomy did regain some popularity with
the advent of Minimal Invasive Cardiac Surgery (mitral valve
surgery and MIDCAB) (27), although its use in thoracic
surgery remains limited to non-complex procedures.

The patient is positioned supine with a roll under the
ipsilateral side of the operation to increase intercostal
spaces separation. The skin incision is made from the
anterior axillary line curving under the breast towards the
sternum for procedures that require access through the 4"
or 5™ intercostal space. A lower approach of an anterior
thoracotomy would be a submammary incision that can
be very useful for insertion of pacemakers or creation of
pericardial windows. In procedures for staging of lung cancer
the incision is placed at the level of the 2™'-3™ intercostal
space with or without excision of the sternocostal cartilage.

A limited anterior thoracotomy is a good approach for
patients that require a lung biopsy but is not fit enough for a
single lung ventilation that could make VATS approach more
difficult, and it can be used as invasive mediastinal staging
of lung cancer in the form of an anterior mediastinotomy
for biopsy of lymph nodes or to confirm suspected direct
mediastinal invasion. A good advantage is the fact that the
intercostal spaces are wider anteriorly so less rib retraction is
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Figure 26 Large wound closed revelaing the extent of the Clamshell

incision from anterior axillary lines. Courtesy of Dr Arango.

Figure 27 The exposure of the Clamshell incisioni s maximal,
allowing access for any thoracic surgical procedure. In this case, a
giant mediastinal mass has been excised and all intrathoracic and

mediastinal estructures are exposed. Courtesy of Dr Arango.

Figure 28 View of the giant mediastinal mass prior to excision.
Clamshell did allow safe excision with good exposure. Courtesy of

Dr Arango.
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required, even being substituted by soft tissue retractors.

In the field of more extensive thoracic procedures, pure
anterior thoracotomies provide a restricted exposure hence
it is rarely used (28). If the costal cartilage is excised there is
a risk of seromas or intercostal haernias, and the possibility
of damage to the internal thoracic arteries.

Hybrid approaches

The application of VATS to assist open surgery has been used
by surgeon since the advent of minimally invasive techniques.
It can help reduce size of the incision and increase view in some
areas (29). Authors have described the use of hybrid procedures
in lung tumours involving the chest wall by performing the
pulmonary resection through VATS and then the chest wall
resection and reconstruction via a limited open approach even
on superior sulcus tumours (30-32). The authors reported the
use of single port VAT for the confirmation and “mapping”
of the chest wall involvement thus allowing correct placement
of the incision with limitation of trauma to the tissues (33)
(Figures 29-32). Another use of the hybrid techniques is
the initial assessment of patients requiring open re-do
surgery where dense adhesions are expected and “blind”
redo thoracotomy could lead to damage to pulmonary
parenchyma. With the help of a single port VATS (whose
port will be used for the intercostal drain placement) we
can identify the safe area to perform the open incision and
even divide adhesions under direct optical vision. New
hybrid approaches have also been described for mediastinal

surgery (34).

Summary

The access to the thoracic cavity during surgery is open to
many incisions and approaches. The surgeons’ experience
and training, adequate planning and the indications and
anatomical locations of the surgery will influence the
choice of approach. All the incisions have advantages and
limitations, and it is important to be familiar with the
different possibilities. All these incisions should be part of
the surgeons’ arsenal of choices in order to individualise
patients’ care providing adequate exposure with the
minimal trauma. It is important to be aware of the specific
tips regarding identification and preservation of vascular
and neural structures to minimise adverse consequences.
Equally important is a correct closure of the different planes
and prevention of seromas and haernias.
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Figure 29 CT Scan of a Middle Lobe cancer with both chest wall

and pericardial invasion.

Figure 31 The incision is placed anteriorly and the chest wall is

entered beyond the invaded areas safely.

Figure 30 With the help of Thoracoscopy the limits of the chest wall

invasion are identified and marked with thin hypodermic needles.
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