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Abstract

The spinal column is the most common site of skeletal secondary tumours. Metastatic tumours spreading to
spine cause growing problem to the aging population. Patients suffer from immobilizing pain, instability of the spine
and secondary neurologic deficits. In most patients treatment is palliative. By improving therapy of tumour-induced
instability of the spine and tumour-induced pain, patients’ quality of life can be significantly improved and medical costs
significantly lowered. In the past, the traditional therapy of metastatic spinal tumours was based on fractionated external
beam radiotherapy. Surgical approach was limited to laminectomy (decompression). Nowadays, surgery focuses on
preservation and restoration of neurologic function and stability of the spine by marginal resection, and immediate
posterior and anterior stabilization. In addition, development of new surgical techniques such as radiofrequency
thermoablation and kyphoplasty allowed surgeons address some of the problems related to lytic destruction of the
vertebra without increasing morbidity and mortality of the patients associated with open surgery. However, proper
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treatment of the cervical spine metastases can be achieved only by multidisciplinary team work.
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Introduction

Autopsy studies demonstrated that about 70% of cancer patients
have spinal metastases at the time of their death [1]. Most of the spinal
metastases cause tumour-induced bone pain by release of cytokines;
however, not all of them produce neurologic deficits. Only about 10%
of spinal metastases occur in cervical spine [2]. Metastatic spread to
spinal column is initially located mostly to posterior half of vertebral
body, with later involvement of posterior elements and anterior half of
the vertebrae [3].

Only about 50% of patients with metastatic cancer to bone
experience temporary pain relief with current treatment regimens [4].
Treatment focuses on reducing cancer induced osteolysis, decreasing
cancer proliferation, addressing cancer-induced instability of the
spine and application of powerful opioid pain killers. Reduction of
cancer proliferation is achieved with chemotherapy and external beam
radiation. Nowadays, local irradiation is considered the most effective
therapy for cancer-induced bone pain, with about 50 % of patients
experiencing complete pain relief after irradiation. However, most of
the patients will have pain relapse to the level before irradiation [5].
It is not known, how local irradiation decreases cancer-induced pain.
Some reports suggested that radiation decreased viable tumour mass,
and secondary reduced amount of cytokines and growth factors which
activated osteoclasts in tumour-bone microenvironment [6,7].

Lung, prostate, breast, and renal malignancies are the most
common diagnosed secondary tumours in spinal column [8,9].
Surgical treatment is indicated for patients with acute neurological
deficits, cancer-induced instability of spinal column, immobilizing
pain despite radiotherapy, and life expectancy of at least 3 months
[10,11]. However, in most cases, it is very difficult to predict accurately
life expectancy of patient. In the past, posterior decompression was a
standard surgery offered patients with spinal cord compression caused
by metastatic tumours. This procedure can effectively increase space for
spinal cord, however, with limited impact on neurologic dysfunction
and limited value in terms of pain control [9]. Recently, a minimally
invasive alternative to open surgery - kyphoplasty has gained greater
attention because of good pain control and limited complications rate
[3]. The metastatic spread may occur through arterial of venous blood
vessels, direct infiltration, and through cerebrospinal fluid. Metastatic
tumours mostly affect thoracic and lumbar spine, and relatively rarely
migrate to cervical or sacral spine [1]. In contrary to inflammatory

entities metastatic cancer do not infiltrate intervertebral discs and do
not spread directly to adjacent vertebrae.

Clinical Presentation and Imaging

Patients with metastatic tumours in cervical spine present with
constant insidiously occurring pain. In general pain experienced by the
patients can be caused by growth of the metastases (cancer -induced
pain), radicular pain - caused by compression of metastatic mass on
nerve roots, and mechanical pain produced by instability of cervical
spine secondary to metastatic tumour burden [4]. Cancer-induced pain
occurs mostly at night, and is not aggravated by ambulation or changing
of the position. It is produced by cytokines released from tumour mass
in low pH tumour-environment. These cytokines stimulate osteoklasts
to osteolysis, and afferent nerve fibers [6,7,12]. This type of pain may be
successfully treated with anti-inflammatory drugs. On the other hand
the radicular pain is caused by direct compression of tumour mass on
nerve roots, and results in pain presenting as a burning or shooting pain
in a dermatomal distribution. This pain is treated in most cases with
surgical decompression and external beam radiation if the metastatic
tumour is radiosensitive.

The mechanical pain is produced by secondary instability caused by
tumour burden and loss of structural stability and can be reproduced
by ambulation or changing of position (e.g., standing or sitting). It can
only be treated with surgery. Growing metastatic tumour may compress
directly on spinal cord and cause myelopathy with ataxia, hyperreflexia,
clonus, Babinski sign and gait instability. To allow accurate evaluation
of tumour extension in cervical spine, it is of great importance to
perform proper imaging. Currently, magnetic resonance imaging
(MRI) provides excellent information to assess tumour extension in
soft tissue [13,14]. Moreover, it provides images which allow surgeon to
differentiate whether intra-spinal or nerve root compression is caused
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by tumour itself or edema. Computed tomography (CT) is an excellent
modality to evaluate bony burden caused by the metastatic tumour
[15]. However, evaluation of exact soft tissue extension of the tumour
and relation to spinal cord may be very limited. On the other hand, CT
scan provides very fast information allowing evaluation of the cervical
spine stability. In addition, currently used CTs allow 3D-reconstruction
and a very good distinction between bony involvements of the posterior
cortex vs. soft tissue tumour extension. In patients with posterior
instrumentation a CT myelography can provide sufficient information
regarding extension of the tumour and compression within spinal canal
on spinal cord and nerve roots [16,17]. In this patients population MRI
or CT scans does not allow exact tumour identification because of
artifacts created by screws and rods.

Surgical Treatment

Surgical approach has changed over last two decades allowing
improvement of patients’ quality of life as well as improved social
functionality. Similarly, as in the past current surgical treatment is
mostly palliative. Only patients with solitary metastases, life expectancy
more than 1 year, and with slowly growing metastases (e.g. breast,
renal cell carcinoma, prostate metastases) [18] may be considered for
more radical therapy with wide or marginal resection. In the past,
patients with metastatic disease in cervical spine were treated with
external beam radiation or posterior decompression [9]. The goal of
the surgery was to provide simple procedure to decompress spinal
cord and to improve neurologic function [2,9]. However, this type of
surgery did not improve pain or local tumour control. Moreover, it
did not address the spinal instability and mechanical pain [19]. Some
reports demonstrated no benefit of posterior decompression with
radiation compared to radiation alone [9]. Current, surgical approach
focuses not only on posterior laminectomy for decompression , the
goal is to remove the tumour at the compression site to improve local
control and neurologic deficits, and to reconstruct the spinal column
biomechanics using internal fixation for immediate stabilization [20-
22]. Of course, level of neurologic recovery depends on duration of
neurologic deficits, and progression rate of neurologic decline [19].
Moreover, application of external beam radiation for radiosensitive
metastases after surgery may additionally improve neurologic status
and ambulatory function of these patients [5]. Treatment with local
irradiation is associated with some major complications e.g., wound
infections. Risk of developing wound infection is increased because
of malnutrition, compromised immunological status in cancer
patients as well as preoperative irradiation [23]. New minimally
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invasive spinal techniques allow us faster recovery after surgery and
reduction of postoperative complications related to immobilization
(e.g., pneumonia, pulmonary embolism, deep venous thrombosis
and wound breakdowns). Vertebroplasty and kyphoplasty have been
increasingly used for treatment of cancer induced pain and to reduce
the risk of vertebral body collapse [24-29]. Furthermore, addition of
radiofrequency ablation to kyphoplasty may improve local control and
postpone pain relapse. Cement augmentation with internal fixation can
successfully improve atlanto-axial stability after pathologic fracture
involving odontoid process [21]. Cement extrusion and embolism
are the most common complications associated with kyphoplasty
and vertebroplasty, however, they are mostly clinically insignificant.
In solitary metastases and slowly growing secondary tumours a
corpectomy with cage — (augmented with cement) implantation with
plate fixation may offer a curative surgery.

Kyphoplasty with radiofrequency ablation provide excellent
alternative to open procedures in local control of the metastatic
tumour, and biological, and axial pain control. The patients can be very
fast mobilized on the word and can early start palliative chemotherapy
or postoperative local irradiation.

Conclusion

The aging population and increasing number of patients with
metastatic spine disease is a challenging medical problem in many
industrialized countries. With new medical developments it was possible
to improve survival of cancer patients and quality of life. However,
symptomatic patients with metastatic spread to cervical spine often
require complex multidisciplinary approach. Precise clinical history
and imaging are the clue to proper and rash diagnosis, and treatment
of these patients before neurological deficits occurred. Because of that,
it is of great importance to involve in this complex multidisciplinary
treatment, also general practitioners, referring orthopaedic specialists
and trained nurses. These primary care managers have an important
role in initial selection of patients based of their clinical history and
symptoms, and their further referral to specialized spine centers.
Ciccone et al. published very interesting results using Leonardo project
to show the feasibility of cooperation between; specially trained nurses,
general practitioners and referring specialists in the management of
patients with heart failure and diabetes [30]. These results suggest that
similar cooperation of primary care managers with specialized spine
centres could improve the management of patients with metastatic
tumours to the cervical spine (Figure 1). These patients population
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Figure 1: Algorithm for care management of patients with metastatic tumors to the cervical spine.
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could be faster diagnosed and referred to specialized spine centres
for the treatment. In addition, it would improve the quality of care of
patients after discharge from hospital.

Surgical treatment is mostly palliative and does not prolong survival.

However, it improves neurological deficits, stability of the spine and
improves cancer-induced bone pain, radicular and mechanical pain.
These surgical goals have major impact on patients’ social functionality
and quality of life.
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