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Introduction

Vertebrectomy and spinal stabilization is an accepted treat-
ment of isolated vertebral metastases, with favorable results
in published series.1,2 Usually performed in a single stage
through an anterior, posterior or posterolateral approach,
resection of the vertebral body requires reconstruction with
an interbody alloplastic cage, bone grafts, and spine stabili-
zation with posterior instrumentation. The bone union be-
tween the vertebrae above and below the resected one is the
goal, although nonunion rates of 16-50% have been
reported.>* If the bone union is not achieved, the posterior
hardware may fail in the long term due to elastic fatigue,
precipitating spinal instability.

Hardware infection after vertebrectomy is a devastating
complication, occurring in up to 30% of the cases in large
series.” Hardware removal is usually necessary for infection
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Isolated vertebral mestastases can be successfully treated by surgical removal of the
affected vertebral body and stabilization with alloplastic material. The bone union
between the upper and lower vertebra is expected, yet a relatively high rate of a non-
union has been reported. In case of infection, bone consolidation is altered, and
removal of alloplastic material is recommended, which decreases spinal stability and is
a devastating complication.

This case report of delayed infection and exposure of posterior hardware after thoracic
vertebrectomy without an interbody osseous union, authors present a successful
treatment with vascularized rib flaps through an anterior approach followed by

control, with spinal stability relaying on anterior solid bone
union. In the absence of anterior (interbody) bone union,
hardware infection is difficult to treat. The authors present a
case of delayed infection and exposure of posterior hardware
after thoracic vertebrectomy without the interbody bony
union, treated with vascularized rib flaps through anterior
approach followed by hardware removal. Although vascular-
ized ribs have been described (as a second choice after free
fibula) for vascularized bone reconstruction in the spine,®’
to the best of the authors’ knowledge, the use of vascularized
ribs for staged reconstruction in the setting of infected
hardware has not been reported in the English literature.

Case Report

A 49-year-old woman presented with infected and exposed
posterior hardware 10 months after thoracic Th8
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Fig. 1 Sagittal computed tomography (CT) of the spine showing the
intervertebral expandable cage without anterior bone union. The
posterior hardware was infected, exposed, and unstable.

vertebrectomy for bone metastasis of a breast ductal carcino-
ma. An expandable interbody cage loaded with autologous
iliac bone graft had been used in the previous surgery through
a posterior approach, and adjuvant radiation therapy had been
given (50 Gy). There were no signs of bone union between Th7
and Th9 vertebrae (=Fig. 1). Purulent discharge through the
back wound, severe pain, and septic signs were present. No
pedal pulses were palpable bilaterally. No surgical treatment
had been offered to the patient because of the high risk of
spinal destabilization should the posterior instrumentation be
removed.

The patient was treated with a staged procedure to
achieve bone union before hardware removal. Previous radi-
ation therapy discouraged the use of further standard bone
grafts and dictated the use of a vascularized bone transfer
(VBT). Because of absent pedal pulses, a free fibular flap was
not possible, and both iliac crests had been previously
harvested as bone grafts at the time of the vertebrectomy.

In the first stage, a VBT was performed through a right
lateral thoracotomy. The right thorax was entered between
ribs 5th and 6th. There was extensive scarring at the ana-
tomic site of the Th8 body, without draining sinuses or signs
of infection of the interbody cage. The scarred mediastinal
pleura and periosteum of the anterior and lateral aspect of
the vertebral bodies of Th7 and Th9 were resected, and the
cortical bone was drilled away to bleeding cancellous bone.
The right segmental intercostal vessels were preserved. No
attempt was made at exposing or removing the interbody
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Fig. 2 Drawing of the surgical procedure. Left: the ribs were
harvested based on the intercostal bundle. Two segments of bone
were removed subperiosteally. The posterior segment allowed pedi-
cle lengthening, and the anterior one allowed a double rib strut to be
folded. Right: the 6th and 7th ribs were used in the way depicted to
provide four struts of vascularized rib, fixed to the bodies of Th7 and
Th8 vertebrae with screws.

Fig. 3 Intraoperative image of the four segments of vascularized 6th
and 7th ribs inset and fixed with 3.5 mm screws to the anterolateral
aspect of the vertebral bodies Th8 and Th10.

cage.The 6th and 7th ribs were harvested vascularized on the
intercostal vessels. The two ribs were further divided into
two segments each, preserving intercostal pedicles and
providing four segments of approximately 7cm in length.
Enough rib bone was removed posteriorly to allow tension-
free in-setting of the four vascularized rib segments, with
maximum contact with the cancellous bone of Th7 and Th9
bodies. Fixation was performed with 3.5-mm screws
(=Fig. 2). Special care was taken to avoid compression of
the segmental vessels or kinking of the intercostal pedicles.
The resultant full-thickness defect of the chest wall was
reconstructed with a sandwich of polymethyl methacrylate
(with vancomycin and gentamycin) and a polypropylene
mesh. A pleural drain was placed, and the thoracotomy
wound was closed.

The patient was given oral rifampicin and cotrimoxazole
to suppress the dorsal infection. Three months later, after
bone healing was evident between Th7 and Th9 vertebral
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Fig. 4 3D computed tomography (CT) image of the healed rib
segments.

Partes

Fig. 5 3D computed tomography (CT) semitransparent image
showing the bone reconstruction before posterior instrumentation
removal.

bodies and the rib struts on the CT scan (~Figs. 3-8), the
posterior instrumentation was removed, and the dorsal
wound was primarily closed. The patient wore a removable
corset for added safety for 1 month and then was allowed
normal movement. No further kyphotic deformity or med-
ullary compression symptoms developed, and C-reactive
protein (CRP) levels normalized soon after hardware remov-
al. One year after the second procedure, the patient is
symptom-free with no evidence of further neoplastic
progression.

Discussion

With improvements in surgical technique and oncological
treatment, resection of isolated vertebral metastases may be
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Fig. 6 Computed tomography (CT) scan after posterior hardware
removal, showing bone healing at Th8 level (with metallic artifacts
from the crews).

Fig. 7 Computed tomography (CT) scan after posterior hardware
removal, showing rib bone cross-section at Th9 level. The sandwich
polymethyl methacrylate (PMMA) mesh is visible at the donor chest
wall.

Fig. 8 Computed tomography (CT) scan after posterior hardware
removal, showing bone healing at Th10 level (with metallic artifacts
from the crews).

beneficial to the patient$ survival and quality of life."
Achievement of interbody bone fusion is paramount for
mid- and long-term spinal stability>* The advantage of
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vascularized bone over conventional bone grafts has been
well-established in unfavorable situations (long defects,
irradiated or previously infected wounds) and also in spinal
reconstruction.>™® Despite ample experimental and clinical
evidence of this superiority, the use of vascularized bone for
primary reconstruction after en bloc vertebral resection is
anecdotal. Most of the time, particularly bone grafts, either
autograft or mixed auto and allograft, are used with inter-
body cages, with few series of free fibula VBT in this subset of
patients. In a recent series, the primary use of free fibula VBT
was predictive of the bone union after en bloc vertebrec-
tomy.'® The added complexity of a free flap to an already
lengthy and complex procedure probably explains the more
frequent use of standard bone grafts, even at the expense of
accepting an increased risk of nonunion.'°

Deep infection of the posterior instrumentation after ver-
tebrectomy is a serious complication that often requires
hardware removal."" If the bone union has not been achieved
(a not infrequent situation), hardware removal severely com-
promises spinal stability and can precipitate a disastrous
spinal cord compression. In the presence of active infection,
interbody bone fusion can only be achieved through a clean,
alternative approach. Hardware removal can safely be per-
formed in the second stage. In the case presented herein, the
vertebrectomy, interbody cage placement, and instrumenta-
tion was performed through a posterior approach. This was a
fortunate situation since it allowed an anterior approach
through a right lateral thoracotomy to achieve bone union in
a clean environment. Segmental branches of the thoracic
artery had not been ligated, although the vessels were encased
in a thick scar. This fact and the unavailability of more common
VBT (fibula or iliac crest) made the senior author decide on a
pedicle double rib flap. Vascularized ribs have been described
in spinal reconstruction, mainly as a second choice, the first
choice being free fibular flaps.>'? Pedicled ribs are faster and
easier to execute compared with free flaps at the expense of a
weaker construct. The ribs have a thinner bony structure
compared with the fibula, so in this case, four segments
were used to increase the fusion mass. In a normal adult, the
cross-section of the 6th and 7th ribs is approximately 0.5 cm?,
so a2 cm?-thick construct of vascularized bone was fixed to the
anterior surface of the vertebral bodies Th7 and Th9 with
screws, and the fusion mass proved to be enough to allow
hardware removal without spinal destabilization (~Fig. 6).

Alloplastic reconstruction of the resultant chest wall defect
had a theoretical risk of infection, although the remote location
from the infected dorsal wound and the use of antibiotic-
loaded cement allowed an uneventful postoperative.

The use of VBT, either free fibular or iliac crest or pedicled
vascularized ribs placed through a clean alternative ap-
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proach, should be considered as a means of achieving bone
fusion before infected posterior instrumentation can be
safely removed in patients with postvertebrectomy septic
complications.
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