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Pancoast tumours are defined as tumours arising from the upper lobe and invading the thoracic inlet,representing
less than 5% of all lung cancers. Clinical features depend on the involved structures. For many years invasion of the
spine was considered unresectable and fatal. Due to the progress in spine surgery, en bloc resection including the spine

is nowadays possible.

We report the first case of a successful en bloc vertebral resection of a Pancoast tumour in a 66 year-old male,
with a squamous cell carcinoma, treated at our department in a multidisciplinary setting, after induction chemoradio-

therapy.

An en bloc resection including the left upper lobe, the first three ribs and the vertebral body of D2, was perfor-
med through a Paulson incision after posterior cervico-dorsal arthrodesis.

A complete RO resection was confirmed on the pathology specimen.

Currently, one year after surgery, although no local recurrence has occurred, the patient is being treated with
immunotherapy due to disease progression in the right acetabulum which was irradiated (20Gy) and then submitted to

iliac resection and prothesis reconstruction.

INTRODUCTION

Pancoast tumours were first described in 1838,
however they only became a more clear entity after the
reports of Henry Pancoast in 1924 and Tobfas in 1932."234
They represent less than 5% of all lung cancers, being defi-
ned as tumours that arise from the upper lobe and invade
the thoracic inlet.”## Clinical features depend on the invol-
ved structures. The combination of severe and unrelenting
shoulder and arm pain along the distribution of the eighth
cervical and first and second thoracic nerve trunks, Horner’s
syndrome (ptosis, miosis, and anhidrosis) and atrophy of the
intrinsic hand muscles comprises a clinical entity named as
"Pancoast-Tobias syndrome”.

Spine involvement has long been considered to be a
contraindication for surgery.*

CASE REPORT

We report the case of a 66 year-old male, former
heavy smoker. He mentioned the presence of cough and left
ptosis and miosis in the previous six months.

Chest CT showed a 6 cm long-axis mass in the left
upper lobe, invading the first and second ribs and the

vertebral body of D2, with increased uptake on FDG-PET.
There were no further uptake locations.

The diagnosis was obtained by fiberoptic bronchos-
copy. Pathology revealed a squamous cell carcinoma (PD-L1>
50%).

The case was discussed at a multidisciplinary meeting,
including the neurosurgery team, and neoadjuvant chemo-
therapy (vinorelbine/cysplatine) and radiotherapy (50Gy) was
decided.

Five weeks after the last radiotherapy session, the
patient was admitted for a joint surgical procedure between
thoracic surgeons and neurosurgeons.

Initial diagnostic Chest CT.

Figure 1
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Cervico-dorsal arthrodesis.

Figure 2

SURGICAL TECHNIQUE

The intervention was divided into four stages. In the
first one, the patient was positioned in ventral decubitus
and then instrumentation of C4-C7 and T4-T6 was perfor-
med and bilateral screws were placed. At last D2 posterior
neural arch was removed and the roots of D2 were sectio-
ned bilaterally.

After this the patient was rotated onto a right late-
ral decubitus and a Paulson thoracotomy was made to
allow for a left upper lobectomy, anterior section of the
first three ribs and posterior disarticulation of the first and
third ribs. A left lower lobe wedge resection removed a
small peripheral nodule.

In the third part a D1-D2 and D2-D3 discectomy
took place, allowing the en bloc resection of the full spe-
cimen, including the vertebral body of D2. Then a XRL®
implant was placed in order to replace the vertebral body.

Operative field after left upper lobectomy with 1st to 3rd
ribs, the vertebral body of D2 (arrow on the body of D2)
and the specimen.

Figure 3

In the last part the thoracic surgery team completed
a mediastinal lymphadenectomy and hemostasis control.

AFTER SURGERY/FOLLOW-UP

He stayed in the ICU for eleven days, being weaned off
mechanical ventilation on the fifth day after surgery. The
patient developed ventilator associated pneumonia and par-
tial left lung atelectasis, which slowly improved.

He was discharged on day 25%.

Pathology analysis of the specimen confirmed squa-
mous cell carcinoma with free margins. TNM 8th edition:
ypT4NO.

The patient had an early progression, or a previou-
sly undiagnosed oligometastasis to the right acetabulum,
which was irradiated (20Gy) and then submitted to iliac
resection and prothesis reconstruction.

Currently, one year after surgery he is under immu-
notherapy, with no signs of local or systemic recurrence.

Chest X-ray at discharge.

Figure 4

DISCUSSION

Squamous cell carcinoma, as in our case, is the
most frequent histology of Pancoast tumours.!

For many years spine invasion was considered a
contraindication for surgery.>>%7 However, progress in
spine surgery and instrumentation changed the game.
Nowadays en bloc tumour resection with curative intent
can be performed in selected patients.?®

In 1989, DeMeester et al reported the first case
series, including 12 patients, of en bloc resection of the
lung and a tangential portion of the involved vertebral
body after induction RT, reporting and overall survival of
42% after 5 years.® Seven years later, in 1996, Grunenwald
et al described the first total vertebrectomy.®

Later on, Collaud et al performed a systematic lite-
rature review including a total of 135 patients submitted to
en bloc resection of lung, chest wall and spine, as part of a
multimodality approach. They reported overall survivals of
57%, 43%, and 26% at 3, 5, and 10 years, respectively. In
the subgroup of patients with microscopic complete resec-
tion the results were slightly better with survivals of 62%,
48%, and 29% at 3, 5, and 10 years, respectively.> This
shows the real relevance of an RO resection.

The extent of spine resection does not seem to
impact overall survival, so the length of spine invasion by
itself should not be a contraindication for surgery if com-
plete resection is feasible.

Bolton et al, in their study reported overall survivals
of 47% and 27% at 2 and 5 years, respectively.?

Trimodality treatment, including chemotherapy,
radiotherapy and surgery, is the gold standard. Preope-
rative radiotherapy allows a reduction of the tumour size
and viable cells in order to improve the RO resection rates.
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Furthermore, chemotherapy concurrent to RT improve
resection rates and can limit the risk of distant metastasis
due to occult systemic disease.*1°

Our patient was treated with induction chemora-
diotherapy followed by surgery. An RO resection was obtai-
ned.

Knowing that incomplete resection leads to tumour
recurrence, en bloc resection has become the gold stan-
dard for this kind of tumour.”1°

Free-margins resection, as well as the nodal status
and T status are the most important prognostic factors.*

Due to the extent of the resection important com-
plication rates are associated with these procedures, ran-
ging from 28% to 52%. Some of the most common, as
experienced in our case, are atelectasis and pneumonia.*

CONCLUSIONS

Spine invasion is no longer a contraindication for
Pancoast tumour surgery.

En bloc resection of tumours invading the spine is
feasible as part of a multidisciplinary and multimodality
approach in experienced centers and carries a good overall
survival.

REFERENCES

10.

Panagopoulos et al.Pancoast tumors: characteristics and preo-
perative assessment. J Thorac Dis. 2014;6(S1):S108-S115.
Rush V. Management of Pancoast Tumours, The Lancet 2006;
7:997-1005

Bolton et al. Superior sulcus tumors with vertebral body invol-
vement: A multimodality approach. J Thorac Cardiovasc Surg.
2009;137:1379-87.

Fahed Zahiri et al. Single Posterior Approach for En-Bloc Resec-
tion and Stabilization for Locally Advanced Pancoast Tumors
Involving the Spine: Single Centre Experience. Asian Spine J.
2016;10:1047-1057.

Collaudet al.En Bloc Resection of Pulmonary Sulcus Non-small
Cell Lung Cancer Invading the Spine, A Systematic Literature
Review and Pooled Data Analysis.Annals of Surgery 2015;262:
184-188.

Rush et al. Induction Chemoradiation and Surgical Resection
for Superior Sulcus Non-Small-Cell Lung Carcinomas: Long-
-Term Results of Southwest Oncology Group Trial 9416 (Inter-
group Trial 0160).J Clin Oncol. 2007, 25:313-318.
Grunenwaldet al. Radical en bloc resection for lung cancer
invading the spine. J Thorac Cardiovasc Surg 2002;123:271-9.
Albertucciet al. Management of tumor adherent to the verte-
bral column. J Thorac Cardiovasc Surg. 1989;97:373-378.
Grunenwaldet al. Total vertebrectomy for en bloc resec-
tion of lung cancer invading the spine. Ann Thorac Surg.
1996;61:723-25.

Jain et al. Posterior midline approach for single-stage en bloc
resection and circumferential spinal stabilization for locally
advanced Pancoast tumors. J Neurosurg Spine 2008; 9:71-82.




