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Posterior thoracic approach for Pancoast tumour resection
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Abstract: Pancoast tumour is an uncommon presentation of lung cancer. Its specific location and
surrounding structures invasion characterizes the Pancoast’s syndrome clinical presentation—shoulder pain,
radicular arm affection and Horner’s syndrome. At the same time thoracic outlet location makes it difficult to
detect by simple chest X-ray and delays the diagnosis. Pancoast tumour is considered a locally advanced lung
cancer. In consequence aggressive staging and accurate surgical planning are mandatory. Induction therapy,
although no entirely accepted is used to increase resectability in our centre’s protocol. Anterior and posterior
approaches have been described to resect superior sulcus tumours. Selection is normally based on tumour
location and peripheral structures involvement as well as surgeon’s personal experience and preferences. In
the following text we describe the posterior approach technique for tumour resection and the tricks and tips
we learned in our experience to minimize surgical risks. We prefer the posterior approach in those tumours
with no major vessel involvement evidence. Anterior chest wall resection and posterior costo-vertebral
junction disarticulation are carried out before the lobectomy to achieve a complete en bloc resection. Special
care must be taken during the dissection and division of the first rib because of thoracic outlet structures
proximity. After resection, we prefer not to reconstruct the wall systematically. It is reserved for selected

patients who had a large chest wall resection and have higher risk of complications.
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Introduction in early stages. In consequence when clinical presentation
. suggests the presence of this pathology CT scan becomes
Pancoast tumour is an uncommon lung cancer ) : i
presentation, it represents only 3-5% of all lung cancer. the.gold star.ldard for diagnosis and staging as well ?S *o

. . . define the size of the process and reveal bone, spinal,
Located at the superior pulmonary sulcus with direct

spread to the para-apical structures makes its clinical mediastinal or brachial plexus invasion, detect peripheral

presentation atypical and usually delays the diagnosis or satellite lesions and assess the presence of enlarged

and the further treatment. Clinical presentation usually lymph nodes. Magnetic resonance imaging proportionates

consists in Pancoast’s Syndrome. Radicular arm affection a more accurate local extension preoperative evaluation. In

caused by brachial plexus infiltration, shoulder pain our opinion, CT guided biopsy for histological diagnostic

because of rib tumour invasions and Horner’s syndrome is mandatory—especially in locally extended tumours—

(miosis, ptosis and anhidrosis) in relation to Sympathetic previous to continue the operability assessment and therapy

nerve involvement (1-3).
Small apical tumours could remain hide behind the
clavicle and first ribs and be missed on plain chest X-rays
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strategy planning. PET-CT is useful for preoperative
detection of lymph nodes involvement and occult metastatic

disease. Because of high rate of false negatives reported
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Figure 3 Posterolateral Paulson’s skin incision.

on PET-CT, cervical mediastinoscopy is still considered
mandatory (2).

Non-hiliar lymph node metastases (N2 or N3) are
associated with lower 5-year survival. However, ipsilateral
supraclavicular lymph node involvement (N3) demands a
special mention. As a result of better survival in these cases
compared to N2 affection, supraclavicular lymph node
involvement may be considered as a first lymphatic drainage
(N1) and do not contraindicate surgery (4).
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Globally less than 50% of patients with Pancoast tumours
are considered resectable at diagnosis. Induction chemo-
radiotherapy has been proposed with the intention to
increase resectability options, particularly in doubtful cases
(1,4). Surgical resection is most commonly accomplished
with either posterior or anterior approach. Posterior
thoracotomy described by Shaw-Paulson as a classical
postero-lateral thoracotomy extended around the scapula
to the base of the neck, has certain advantages over the
anterior approach. It is ideal for posterior tumours,
particularly those that invade the vertebral bodies and the
brachial plexus. Also if invasion of the subclavian artery is
found, this approach can still be used (1,4).

Surgical technique

Under general anesthesia a double lumen tube is placed—
preferably a contralateral specific bronchus tube. Arterial
line for gas analyses and blood pressure continuous
monitoring is place at contralateral arm. A deep venous
line—subclavian or jugular—is placed at the same side of
the tumor. Epidural catheter is mandatory for analgesia and
postoperative pain management. It is preferable to place
it before surgery to start analgesia as soon as possible to
reduce chronic pain. Thereafter the patient is positioned
and secured in lateral decubitus. Inferior leg is flexed and
superior stays extended placing a pillow between both legs.
The ipsilateral arm is fixed at double 90° positions using an
arm holder or a pillow. Table is broken at the level of xifoid
to widen the intercostal space. Especial care must be taken
in protecting the brachial plexus and cubital nerve as well as
in cushion the decubitus areas (Figure 1).

Sterile draping is done exposing spine and nipple
to be used as antero-posterior landmarks. Scapula and
costal borders are the supero-basal landmarks. Sterile
skin adhesive protection is placed to prevent cutaneous
contamination (Figure 2). After security checklist is done,
a postero-lateral thoracotomy is undergone extending it
following the interescapulo-vertebral space (Figure 3).

First, Latissimus Dorsi is exposed and completely
divided. Both sides of the muscles are desinserted for a
better exposure and to facilitate closure at the end—this
is easily done everting the muscle. Second, the Serratus
muscle is preserved and the inter-scapulo-romboid fascia
is opened. Posteriorly the trapezium and rhomboids
muscles are divided to expose de paravertebral muscles and
costovertebral junction. Finally, 4" intercostal muscle is
desinserted from the 5" rib to enter to pleural cavity.
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Figure 4 External chest wall exposure.

Figure 6 First rib, vascular structures and brachial plexus.

Once the pleural cavity is opened a small retractor is placed
anteriorly to spread the ribs. For easier exposure and to
avoid an accidental rib fracture we recommend an internal
further division of the intercostal space. Some times if
exposition is not good enough posterior costectomy of the
6" rib could be necessary.

Before chest wall resection the pleural cavity has to
be thoroughly explored. Attachments must be released
and the tumor borders precisely identified to ensure that
resectability is still possible. In addition exploration for
intracavitary unexpected metastases is important before
start resection.

Recently, some groups advocated for VATS approach
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of chest wall-involving tumors. In those situations the
lobectomy is performed prior to the wall resection.
However, in our opinion, in posterior tumors with required
costal desarticulation VATS surgery is not recommendable.
In our experience, good short-term pain management and
survival results were obtained using an open approach.

Before resection, complete exposition of the upper
thoracic inlet and costo-vertebral junction is mandatory.
Rib spreader is used to elevate the scapula placing one blade
to the 5" rib border and the other one on the tip of the
scapula—Finochietto retractor’s fenestrated blade is useful
to fix the tip of the scapula through it (Figure 4). Adherences
between chest wall and thoracic muscles must be released.
Serratus muscle insertions are released anteriorly to
facilitate exposure.

Once the chest wall is well exposed and all the
adherences are completely free the 1" rib and the scalene
muscles are visualized in upper thoracic outlet. It is
important to be oriented at that point because of the lateral
position of the patient. Posterior scalene muscle inserts to
the posterior portion of the 2™ rib and is divided initially
using a straight angle dissector (Figure 5). Secondly exposed
muscle, inserted to the 1% rib, is the Middle Scalene and
just beneath it runs the brachial plexus and subclavian
artery. The middle scalene muscle needs to be carefully
sectioned too.

Once the mid scalene muscle is identified the brachial
plexus (posterior) and the subclavian artery (anterior) are
exposed (Figure 6). Vascular affectation must be carefully
checked although subclavian vessels are normally not
involved in posterior Pancoast's tumors. Despite it is
technically more demanding, resection and reconstruction
of unexpected subclavian vessels invasion may be necessary.
Anterior Pancoast’s tumors are further treated in a specific
chapter.

Chest wall resection is started anteriorly leaving a
macroscopic wide margin—bigger than 1 cm (Figure 7). It
is important to be sure about the margins because frozen
section is not possible for bone invasion. Subcostal dissection
is performed to surround and ligate the whole intercostal
muscle. Distal ligature or clip is recommended to avoid
infrequent but possible venous retrograde bleeding. After
division of the intercostal muscle the superior border of the
rib is exposed, then the rib is divided using a costotome.
Resection of a 1 cm piece of rib is helpful to easily mobilize
and resect the upper anterior borders of the chest wall.

1* rib is normally divided posterior to the subclavian
artery and brachial plexus. In this step is when there is
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Figure 8 Section of the first rib.

higher chance of unadvertised vascular lesion—we strongly
recommend spending some time to dissect and secure the vessels for
patient’s safety.

Using a dissector the first rib is completely surrounded
ensuring sufficient oncologic margins. To divide the anterior
border of the rib we prefer to use a Gigli saw instead of
1" rib costotome because it can be placed easily using the
dissector and use it under direct vision assessment. The
assistant has to protect vascular structures using a peanut
while the surgeon saws the rib (Figure §). After division the
upper posterior border of the rib is cautiously divided while
protecting brachial plexus from electrocoagulation.
Paraspinous muscles are desinsherted and mobilized laterally
to expose the costovertebral junction. Costotransverse
ligaments are divided with electrocautery to expose vertebral
transverse process and its junction with the rib (Figure 9).
A straight periostotome is used to dislodge the ribs from
inferior to superior. Pressure must be applied to anterior at
the same time the assistant rotates the anterior rib border
down to widen the space. It is important to avoid lever
movement to posterior because it could damage the vertebra
apophysis.

Once the vertebral facets are exposed the intercostal
arteries and nerve roots are ligated or clipped to prevent
bleeding or cerebrospinal fluid leakage. Transfixion non-
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Figure 10 Upper lobectomy and lymphadenectomy through the
chest wall defect.

absorbable stich may be necessary if there is no space
for clips.

Disarticulation of the 1% rib is the most challenging

one. Just beneath it arises the lower root of the brachial
plexus-T1 and joins C8 just over the rib. Ligation and
section of T'1 could be done with no motor affection of the
hand. However, all efforts must be focused to preserve C8
to avoid hand mobility impairment.
After tumor involved chest wall is completely released
standard lobectomy is carried out through the wall defect.
It is recommendable not to spread the remaining ribs to
avoid added damage to the wall. Systematic mediastinal
lymphadenectomy is done once the tumor is out the
chest (Figure 10).

Meticulous hemostasis must be performed at the end of
the surgery—specially revising arterial stumps and chest
wall border—to prevent postoperative bleeding.

Direct closure of the chest wall is preferred in these
surgeries because two main reasons. First, chest wall
muscles and scapula disposition maintain the continuity
in high-posterior chest wall defects. In consequence
ventilation mechanics are not compromised. Second,
synthetic exogenous materials are a risk factor for infection
and colonization. In occasions, absorbable crossed stitches
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may be useful to maintain anterior rib borders in position.
Nevertheless, when the 5" rib has been resected chest
wall continuity could be compromised. Scapula and
posterior thoracic muscles give rigidity enough to allow
normal respiratory movements and in consequence rigid
reconstruction is not strictly necessary. In the other hand
the discontinuity could affected scapular movement trapping
it during abduction. Scapula compromise might lead to
acute respiratory failure and contribute to chronic pain. In
consequence we recommend chest wall reconstruction using
a mesh fixed with interrupted stitches to the surrounding
tissue when 5® rib is removed.

Tips and tricks

% Starting with the anterior border of the chest wall
makes easier to perform the posterior disarticulation
while applying pression/rotation.

% Dissection and control of the subclavian vessels is
strongly recommended for patient’s safety in case of
accident.

% It is easier and safer to cut the first rib using a Giggli
saw than using the 1% rib costotome.

% Electrocoagulations should be avoided as much possible

at the posterior and superior borders to prevent

neuronal injury.

Complications
Trapped scapula

Chest wall reconstruction is recommended if costal
resection under the 5" rib is necessary to avoid impaired
scapula movement. Trapped scapula could compromise
respiration and lead to severe respiratory failure.

Debhiscence of the thoracotomy

Individualized closure of all layers is mandatory to avoid
chest wall dehiscence. Although this is essential after any
surgery, this demanding and long procedure added to
surgeon’s fatigue makes the closure even more important.

Cerebrospinal fluid leakage

It is important to identify and ligate the intercostal nerve
during the disarticulation to avoid in adverted lesions. In
case of CLF leakage reparation using materials that could

© Shanghai Chest. All rights reserved.

shc.amegroups.com

Page 5 of 6

migrate to the medullar canal must be avoided.

Vertebral artery injury

Preoperative assessment is important to know if Willis’
polygon is permeable in case the vertebral artery needs to
be sacrificed for oncological or technical reasons.

Chilothorax

At the end of the surgery it is important to check for
thoracic duct leakage. This is especially important in left
sided resections because of anatomical disposition of the
thoracic duct.
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