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ABSTRACT

Vertebral involvement is no longer a contraindication for resection in superior sulcus tumors. 

We describe the reconstruction of thoracic vertebras 2 to 4 using a free vascularized fibular 

graft combined with dorsal and ventral stabilization using rods, screws, and hooks after 

resection of a superior sulcus tumor that invaded the thoracic spine. No complications have 

occurred after 7 years of follow-up, and the reconstruction has been durable and stable.
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INTRODUCTION

Vertebral involvement is no longer a contraindication for resection in superior sulcus 

tumors. Opinions still differ about the best method of spinal reconstruction: pieces of chest 

tube filled with bone cement, cages with bone marrow, and free (non-)vascularized bone 

grafts - all reinforced by spinal instrumentation - have been proposed. However, because 

all implants tend to fail over time, a free vascularized bone graft seems the best choice 

because it offers the quickest consolidation, has the potency to hypertrophy, and is resistant 

to infection. 

This case report describes a patient who underwent spinal reconstruction with a free 

vascularized fibular graft after removal of a Pancoast tumor with en bloc resection of 3 

vertebras. After more than 7 years of follow-up, there has been no recurrence and the 

thoracic spine reconstruction remains stable.

CASE REPORT

A 45-year-old man presented with back pain radiating to the right arm for 4 months. He had 

no significant medical history but was a heavy smoker (25 cigarettes daily). For 3 months the 

patient was treated with physiotherapy, without effect. Physical examination demonstrated 

no abnormalities, except for right-sided Horner syndrome (ptosis, miosis and anhidrosis).

A chest roentgenogram demonstrated a solid mass in the right upper lobe. Thoracic 

computed tomography and magnetic resonance imaging scanning demonstrated a right 

upper lobe tumor with invasion of the second, third, and fourth thoracic vertebral body, 

and the adjacent ribs (Figure 1). 

Positron emission tomography scanning demonstrated high 2-deoxy-2-18F-fluoro-D-glucose 

uptake in the apex of the right lung reaching into the mediastinum. In addition, 2 suspected 

lymph nodes were found, a right hilar lymph node (station 10R) and a paratracheal lymph 

node (station 4R). No distant metastases were found. A computed tomography-guided core 

biopsy specimen demonstrated a poorly differentiated adenocarcinoma. No tissue of the 

suspected lymph nodes was obtained because mediastinoscopy was postponed until after 

the chemoradiotherapy.

Clinical staging was cT4N2M0, stage IIIB, Pancoast tumor and he was treated with sequential 

chemoradiation induction therapy (gemcitabine and cisplatin; 3 cycles; radiotherapy dose, 

46 Gy).
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After this therapy the patient underwent extensive restaging: a computed tomography scan 

showed regression of the tumor but still invasion of Th4, cervical mediastinoscopy (lymph 

node station 2R, 4R, 7, 4L) showed no signs of metastasis, and technetium-99m radionuclide 

bone scanning showed hot spots at Th 3 and 4 and at the costo-vertebral junction. No 

distant metastases were found. Brain magnetic resonance imaging was not part of the 

staging procedure at that time, but would certainly be done today. The patient was restaged 

as cT4N0M0, stage IIIB Pancoast tumor and was scheduled for surgical resection. For logistic 

reasons, this operation took place 10 weeks after completion of radiotherapy with a team 

consisting of a surgeon, orthopedic surgeon, neurosurgeon, and plastic surgeon.

First, a laminectomy and foraminotomy on the level of Th2 to Th4 was performed through 

a dorsal midline incision. Stabilization of the spine was obtained with rods connected with 

Figure 1. A T2-weighted magnetic resonance image demonstrates 
the right upper lobe tumor with invasion of the second, third and 
fourth thoracic vertebras.

Figure 2. A postoperative lateral roentgenogram 
demonstrates the fibular graft accompanied by 
the dorsal and ventral stabilization.
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pedicle screws on the level of Th5 to Th7 and hooks on the level of C6 to C7 and Th1. The 

wound was closed over 2 low-suction drains. The patient was transferred to the intensive 

care unit and ventilated overnight.

On day 2, a right upper lobe lobectomy was performed together with a resection of the 

involved part of the thoracic wall, comprising the proximal part of ribs 1 to 4, using an 

extended right posterolateral thoracotomy (Shaw-Paulson). After reopening the dorsal 

midline incision, and using both incisions, the vertebra Th2 to Th4 were removed en bloc 

with the lung-thoracic wall specimen. The paratracheal lymph nodes were dissected, and 

the bronchial stump was reinforced with an intercostal muscle flap. Intraoperative frozen 

sections of resection margins showed no vital tumor tissue. A slot was prepared in the 

vertebral body of Th1 and Th5. A long fibular graft was taken from the right leg, osteomized, 

and wedged between Th1 and Th5 as a double-barrel free vascularized graft of 11 cm. 

Anastomosis were performed end-to-side to the thyrocervical trunk and the subclavian 

vein. Additional anterior stability was obtained using a rod and screws placed in Th1 and 

Th5. A spongiosaplasty was placed at the ventral side of the graft. The total operating time 

was 21 hours (11 hours plus 10 hours).

Postoperative recovery was complicated by pneumonia and thrombosis of the right internal 

jugular vein, treated with antibiotics and anticoagulant therapy, respectively. Further 

recovery was uneventful. A postoperative lateral roentgenogram of the cervicothoracic 

spine with an overview of the reconstruction is demonstrated in Figure 2. Histopathologic 

examination demonstrated no remaining vital tumor, and the final diagnosis was a ypT0N0M0 

Pancoast tumor.

Roentgenograms 6 months after the operation showed complete consolidation of the fibular 

graft into the spine. At 1 year after the operation, the patient resumed his work as a social 

worker, and up to the present, after more than 7 years of follow-up, no tumor recurrence or 

spinal instability has occurred.

COMMENT

Survival of patients with Pancoast tumors has improved due to the development of 

multimodality treatment strategies and improvement of surgical techniques that result in 

more patients amenable for curative treatment. So even patients with vertebral involvement 

or patients with N2 disease (if nodal downstaging occurs) are included.1-3 Our patient, who 

had both unfavorable factors on the basis of positron emission tomography, illustrates this 
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with a disease-free survival of 7 years. 

Several methods for spinal reconstruction after vertebral resection have been described. 

Defects can be bridged using titanium mesh cages or bone grafts. Titanium mesh cages 

can be packed with autograft or allograft bone tissue and can be precontoured, providing 

adequate correction of sagittal alignment. Effective reconstructions of up to 6 levels of 

vertebras after resection have been reporte.4 It can take up to several years for incorporation 

into surrounding bone to be achieved, however, and complications such as stress fractures 

or bone resorption can occur during this period. Furthermore, fusion can be more difficult 

to assess by plain roentgenograms because it might be obscured by the titanium cage.5

Bone grafts are used as a strut to replace the resected part of the spine and can be 

non-vascularized or vascularized. Advantages of vascularized bone grafts include faster 

consolidation, resistance to infection, hypertrophic reaction guided by mechanical load, 

tolerance of therapeutic levels of radiation, and absence of bone resorption.6,7 Owing to 

their own vascular supply, these grafts participate actively in bone union and periosteal 

growth; therefore, healing occurs similar to fracture healing under physiologic conditions.6 

Additional ventral or dorsal stabilization, or both is required before reconstruction with a 

graft to ensure stability of the spine. 

Selection of recipient vessels requires careful preoperative planning, especially at the 

level of the thoracic spine where this selection depends greatly on the approach chosen.7,8 

Reports on the use of free vascularized bone grafts for spinal reconstruction are limited6-8, 

which might be explained by these technical and logistic challenges. Therefore, high-level 

evidence to support a choice for the type of spinal reconstruction is lacking. 

We described the reconstruction of the resected thoracic vertebras 2 to 4 using a free 

vascularized fibular graft combined with dorsal and ventral stabilization using rods, screws, 

and hooks. The choice for this type of reconstruction was based on the size of the defect 

and the experience with free vascularized bone grafting.6 After 7 years of follow-up, no 

complications have occurred, and the osteosynthesis has provided a durable and stable 

reconstruction. It is, however, a very demanding procedure.
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