Management Series

Surgical Management of Metastatic Disease of the Spine

ing with rising cancer incidence and improved

treatment. 5-10% of patients with cancer develop
spinal metastases and 10% of these develop cord com-
pression.' Treatment options for metastatic spinal dis-
ease include radiotherapy, surgery, hormone therapy and
chemotherapy.

The objectives of management are to treat the
patient’s pain and disability. To best do this, the nature of
the patient’s spinal problem must be thoroughly
assessed. Once this assessment has been made, potential
surgical solutions can be considered. These need to be
evaluated in the context of the individual patient's cir-
cumstances: how fit are they, what is the likely course of
their disease and what other options for intervention are
available? These complex decisions are best made within
a multi-disciplinary team.

The incidence of metastatic spine disease is increas-

Pathology
Primary tumours of the prostate, lung and breast most
commonly metastasise to the spine, accounting for about
50% of epidural compression cases. Other common pri-
mary cancers include lymphoma, melanoma, renal cell
carcinoma, sarcoma and multiple myeloma.” The most
frequently affected part of the vertebra is the body (see
Figures la and 1c), followed by the pedicles and posterior
elements. More than 90% of spinal metastases are
extradural, 5% are intradural and <1% intramedullary.’
Metastatic tumour growing into the spinal canal can
cause spinal cord damage by direct compression resulting
in oedema, venous congestion and demyelination. With
prolonged compression, secondary vascular injury occurs
with capillary or venous occlusion and/or infiltration fol-
lowed by infarction of the spinal cord. The metastatic
infiltration of bone can cause pain with or without frank
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instability. Destruction of the vertebral body can lead to a
pathological fracture and progressive kyphotic deformity.
Such deformity further threatens a spinal cord that may
already be compromised by tumour within the spinal
canal (see Figure 1¢). Radiculopathy may ensue as a result
of exiting nerve roots being compressed.

Presentation

History

Patients at increased risk of spinal metastases are those

with known malignancy and those aged over 50. Spinal

pain is the main presenting symptom in 85% of spinal
tumours. However, back pain is a common complaint

and malignant disease will only be responsible for a

minority of all back pain.

Red flag features of pain that increase the likelihood of
serious spinal disease are:-

+ Gradual onset, progressive, constant, night-time or
recumbency pain and axial pain exacerbated by
movement in all planes.*

The pain may be accompanied by a progressive neuro-

logical deficit, deformity or unexplained constitutional

symptoms. These symptoms are important to elicit as
they may have a bearing on subsequent decision making.

Examination

The neurological findings depend on the site and level of
the lesion. As most spinal metastases begin in the vertebral
body, anterior cord compression involving the corti-
cospinal tracts causing spastic paraparesis, is the most com-
mon initial neurological deficit. It is important to establish
whether the patient can walk. Examination of the supine
patient may reveal good lower limb power but the patient
may be unable to weight bear. Whilst the patient is upright,
check for any visible kyphotic deformity secondary to ver-
tebral body collapse or localised bony tenderness. Sensory
and sphincter disturbances tend to present later.

Investigations
Laboratory tests are helpful in assessing the patient’s fit-
ness for surgery but infrequently aid the diagnostic
process, haematological malignancy being the notable
exception. However, if metastatic spinal disease is sus-
pected, FOB, PSA, CEA and urine and serum elec-
trophoresis may be helpful in determining the primary
lesion. A raised transaminase in the LFTs raises the sus-
picion of liver metastases.

An MRI scan is crucial to aid diagnosis and delineate the
extent of the spinal disease. The initial scan may focus on the
part of the spine from where the patient’s symptoms seem to

Figure 1b.
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be arising. However, if metastatic disease is discov-
ered, the whole spine must be imaged. If the MRI
cannot be tolerated or is contraindicated, a myelo-
gram can be used to establish the level of compres-
sion. Although the T2 weighted image is generally
the most sensitive sequence to detect pathological
change, the T1 sequence is often best to identify
metastases. If contrast is given, the metastases may
be rendered isointense and thus not seen on a T1
+ gadolinium image. Similarly, the increased T2
signal of pathological tissue may be isointense with
the fatty bone marrow masking the appearance of
metastases on a T2 sequence. A fat suppressed T2
scan is therefore often useful.

Plain x-rays often serve as the initial screening
test as they are readily available. They are poor at
detecting lytic metastases, since up to 50% of
the bone must be destroyed. However, they are
the best modality for assessing and monitoring
deformity and for identifying sclerotic lesions.

CT scanning may be helpful to determine
the amount of bony destruction that has
occurred, and for the assessment of potential
bony fixation points if reconstruction is being
considered.

Bone scans are sensitive for detecting early
stage bone pathology. However they lack
specificity and are largely restricted to assess-
ing the extra-axial skeleton and cases where
diagnostic doubt prevails.

Management Options

The therapeutic objectives in the management
of metastatic disease of the spine are to:-

1. Maintain and restore neurological function
2. Treat pain

Surgery can obtain these therapeutic objec-

tives by:

1. Decompression of neural elements

2. Restoration and maintenance of the align-
ment and integrity of the spinal column

Surgical strategies

Instrumentation and fusion
Traditionally a decompressive laminectomy
was the surgical option in metastatic spinal

Figure 1d.

disease. This may satisfy some of the therapeu-
tic objectives by indirectly decompressing the
cord or cauda equina but deformity will devel-
op without surgical stabilisation, increasing
pain and neurological deficit. The use of
instrumentation allows realignment and sta-

bilisation of the spine and consequently a

more aggressive decompression and tumour

resection (see Figure 1b, 1c and le). Those
patients with neurology secondary to deformi-
ty will not improve without realignment.’

Instrumentation includes:

1. Fixation using rods and screws. In the cer-
vical spine, screws are placed in the lateral
masses. In the thoracolumbar spine pedicle
screws are normally used.

2. Vertebral body reconstruction. This may be
with a metal cage, cement, ceramic spacer
or iliac crest graft.

Implants have a finite life span, and will even-
tually fail. Since this is palliative surgery, the
life expectancy of the instrumentation may
well be longer than that of the patient. With
increased longevity, measures must be taken to
achieve bony union, to avoid instrument fail-
ure. The extent of instrumentation depends
on the extent of metastasis, condition of the
bone and the extent of the deformity.

Surgical Approach

Most spinal pathology can be managed using an
anterior or a posterior approach. Sometimes a
combined anterior and posterior approach is
required (Figure 1b, 1c and le). The factors to
consider are 1) the part of the spine affected, 2)
the anatomy of the cord compression, 3) any
deformity and 4) the general condition of the
patient. In the thoracolumbar spine, posterior
instrumentation involves the insertion of pedi-
cle screws providing good bone purchase and
allowing the correction of deformity. Whilst
vertebral body reconstruction can be performed
from a posterior approach,’ it is easier if the ver-
tebral body is accessed anteriorly. However,
anterior fixation is not as reliable as pedicle
screw fixation, particularly in patients with poor

Figure le.

bone quality. In addition, the patient’s respirato-
ry function may preclude a thoracotomy or
retroperitoneal approach to the vertebral body.

Extent of resection

Surgery for metastatic disease cannot be cura-
tive. The main aim is to provide a direct
decompression of the spinal cord, removing as
much tumour as feasible to reduce the risk of
local recurrence, particularly when a chemo
and radioresistant tumour is being treated,
such as renal cell carcinoma.

Adjuvant therapy

All but emergency cases should be discussed in
the context of a multidisciplinary team. A
decision to proceed with initial radiation ther-
apy should be made in the knowledge that this
will increase the risk of wound infection by as
much as a factor of three’ should the patient
come to surgery. Surgery should not be under-
taken during the post-chemotherapy period of
immune and haemopoietic compromise.

Embolisation

Metastatic tumours of thyroid and renal cell ori-
gin are notoriously vascular. Preoperative emboli-
sation reduces the intraoperative blood loss.

Surgery versus radiotherapy

The relative roles of surgery and radiotherapy
have been the subject of much debate. There is
now class 1 evidence that appropriate surgery,
followed by radiotherapy, is the treatment of
choice in selected patients with symptomatic
spinal metastases. Patchell et al® included 101
‘acceptable surgical candidates’ with a single level
of metastatic epidural spinal cord compression,
at least one associated sign or symptom includ-
ing pain and at least three months life expectan-
cy. Patients with very radiosensitive tumours and
those that had been paraplegic for at least 48
hours were excluded. All patients were given dex-
amethasone and were randomised to radiother-
apy or surgery followed by radiotherapy. The
two groups were evenly matched in terms of pri-
mary tumour types, neurology, tumour loca-
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tions and spinal instability. The most common
primary tumours were lung (26 patients) and
prostate (19 patients). The thoracic spine (88
patients) was the commonest site of disease. The
vertebral body was involved in 61 patients. No
lumbar lesions were included. 32 patients were
unable to walk and 39 patients were incontinent
preoperatively. Surgery with radiotherapy result-
ed in better neurological function, better pain
control and increased longevity compared with
radiotherapy alone. The post treatment ambula-
tion rate was 84% in the surgery group and 57%
in the radiation group. Of those unable to walk
preoperatively, 62% regained the ability to walk
following surgery compared with 19% of the
radiation group. Those patients receiving sur-
gery remained ambulant for longer, in most
cases for the remainder of their lives. The major
disadvantages of surgery are that the patient
must be fit enough to tolerate it and their life
expectancy must be sufficient to justify the
extent of the proposed surgery.

Factors contributing to the decision making
process include:

Attitude of patient

This is ultimately the most important factor. The
risks and benefits of surgery and conservative
treatment must be discussed frankly with the
patient. Having been fully informed, most indi-
viduals are able to make their own decision as to
which treatment strategy they would prefer.

Neurological status

If the neurology is rapidly progressing, a com-
plete irreversible cord lesion may supervene
before radiotherapy has any effect. Surgery is
the most expedient means of decompressing
the neural elements. Whilst it is well docu-
mented that the preoperative Frankel grade is
a strong predictor of functional outcome,” our
experience is that surgical decompression and
reconstruction of the spinal column is very
effective in restoring spinal cord function
despite the severity of the lesion. In our series
of 14 immobile patients (Frankel grades A, B
and C) treated surgically for spinal cord com-
pression, 12 became mobile (Frankel grades D
and E) and two remained unchanged.’ In a ret-
rospective review of patients receiving surgery
for solitary spinal lesions, Sundaresan et al."
included 19 patients with Frankel grade B
(incomplete spinal cord lesion with preserved
sensation only). All improved post operatively,
18 to a functional/mobile Frankel grade
(Frankel D or E).

However surgical stabilisation is an excel-
lent treatment for painful spinal metastases in
the absence of neurology or nerve root com-
pression.

Tumour type

Characteristics of the primary tumour influ-
ence treatment decisions. Radiation is recom-
mended as first line in highly radiosensitive
tumours e.g. lymphomas, leukaemia, multiple
myeloma and germ cell tumours where there is
no significant malalignment. Life expectancy
varies with tumour type. Once metastases are
detected, the median survival for breast carci-
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noma is 18-24 months,"” whereas the median
survival for metastatic lung disease and
melanoma® is six months. Surgical treatment is
considered and discussed with the patient in
the context of their estimated life expectancy.

Extent of metastases

Multiple spinal metastases do not preclude
surgery; however, the more extensive the bony
involvement, the more difficult the surgery.

General medical condition of the patient

Is the patient in a general condition that safely
allows surgery? This is a subjective clinical
decision and depends on the surgical proce-
dure proposed. For example, a patient with
metastatic lung cancer may not tolerate an
anterior vertebral column reconstruction via a
thoracotomy or retroperitoneal approach, but
may be fit enough for an entirely posterior
approach. Deranged LFTs not only raise the
suspicion of metastases but also have implica-
tions for surgery. Consequent clotting abnor-
malities increase intra-operative blood loss
and low albumin compromises post-operative
recovery and wound healing.”

Spinal location

The location of the metastatic cord compres-
sion determines the approach e.g. in the cervi-
cal spine, an anterior approach and column
reconstruction is most effective with low mor-
bidity (see box). In the thoracic spine, nerve
roots can be sacrificed facilitating decompres-
sion of the vertebral bodies and anterior
reconstruction via a posterolateral/transpedic-
ular route.®

Deformity

When cord compression is a consequence of
kyphosis, the only way to achieve decompres-
sion is to restore and maintain alignment.’ It is
not clear from the Patchell trial® whether
patients with kyphotic deformity were ran-
domised to treatment or not. However, it is
clear that radiotherapy alone will not decom-
press the cord in this group of patients. Any
patients that are treated with radiotherapy
alone should be monitored for the develop-
ment of kpyhotic deformity.

Bone quality
The adjacent bone must be of sufficient quali-
ty to allow successful instrumentation.

Scoring systems

Various scoring systems have been proposed
to aid objective management decisions e.g.
those of De Wald,” Harrington” and
Tokuhashi et al.'* These criteria and scoring
systems are useful for cohorts and research but
their utility in making decisions for individual
patients is questionable. In reality, all of the
factors discussed must be considered by a
multidisciplinary team and with the patient.

Summary

Despite there being class 1 evidence support-
ing the role of surgery in the context of spinal
metastases, the management decision is often
not clear cut. Many different factors, such as

life expectancy, fitness for surgery, symptoms,
deformity, site and extent of metastases, must
be taken into account and discussed with the
patient and amongst the multi-disciplinary
team. The accompanying case history and fig-
ures illustrate this decision making process.
(see Box 1).

Key points

« There have been considerable advances in spinal
surgery for metastatic disease

* A randomised controlled trial has shown clear
benefits of surgery

« All patients with symptomatic metastatic spinal
disease should be discussed with an appropriately
trained spinal surgeon

« Surgery is the only means of decompressing the
spinal cord when compression is secondary to
deformity
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FOB Faecal occult blood

PSA Prostate specific antigen
CEA Carcinoembryonic antigen
LFTs Liver function tests








