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Abstract

Background: Spine is a common site of metastasis of many primary tumors (such as, breast, prostate and lung cancer) with metastatic
spinal cord compression being one of the most common sequels of this. Many management options that can be used to alleviate symptoms of
spinal cord compression and/or achieve stability of the spinal cord. However, there is no consensus in the literature regarding the best treatment
strategies. The purpose of this essay is to discuss the available evidence for management of metastatic spinal cord compression, including initial
protection of spine stability, corticosteroids treatment, surgery and radiotherapy.

Methods and Results: A comprehensive literature search conducted to retrieve the most relevant articles that were published between
1994 and 2019. The search involved multiple search engines including PubMed, ScienceDirect, Google Scholar, Web of Science, and Cochrane
library. There is some evidence supports the administration of corticosteroids to alleviate the symptoms of cord compression, however side
effects had been reported as an important issue. Surgery was considered the first management options for metastatic spinal cord compression
in the carefully selected patients and could result in better outcomes than the other management options. Radiotherapy was associated with
positive results. However, the best results were recorded when applying radiotherapy as adjunct after surgery.

Conclusion: Many factors should be considered when dealing with metastatic spinal cord compression, including symptoms, spinal stability,
comorbidities, and patients’ preference. There was an evidence to suggest that surgery, in a carefully selected patient, may provide a better
outcome compared to conservative measures.
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Introduction
shown that the diagnosis of spinal cord compression frequently

Spinal metastasis is a frequently reported complication ) i R o
occurs late in the progress of spine metastasis since the initial

of malignant diseases [1]. It is one of the most devastating
presentations including pain may not be well recognized [7].

However, Currently, there is no superior method in predicting
survival [8]. The aims of management of spinal metastasis is
to control pain, maintain stability of the spine, and prevent the
development of neurological deficit [9,10]. According to Levack
et al,, it may be important to realize that the patient’s functional
state after treatment is directly related to their functional state
before treatment, which means when the patients lose their
ability to walk prior to treatment, they are unlikely to recover
post treatment [11].

complications of malignancy [2]. The majority of symptomatic
spinal metastasis are caused by breast, prostate or lung cancer
[1]. The most common source of spinal metastasis in women is
breast cancer, which accounts for approximately 21% of all cases
of spinal metastasis [3]. Simultaneously, up to 75% of patients
with advanced Breast cancer may have skeletal metastasis [4].
Spinal metastasis may cause vertebral pathological fracture
causing pain, instability or compress the spinal cord or its
dura covers [5]. Pain is usually the initial presentation, which
is persistent and does not respond to treatment. Pain may be

accompanied by neurological symptoms, such as sensory or
motor neurological deficit [3,6]. Nevertheless, studies have

Optimal treatment requires a multidisciplinary approach
by the general practitioner, internist/oncologist/haematologist,
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radiotherapist, radiologist, neurologist and the spinal surgeon
[12]. It's concluded by Yang et al. that a better overall survival
outcome might be achieved by a series of comprehensive and
individualized treatments and personalized treatment [13].
The objective of this essay is to critically discuss the relevant
evidence for management of MSCC. Different management
options will be discussed including initial protection of spine
integrity, corticosteroids treatment, surgery and radiotherapy.
The search for the relevant evidence included several databases,
which are PubMed, ScienceDirect, Google Scholar, Web of
Science, and Cochrane library. Different keywords are used to
find the relevant literature including breast cancer, spinal cord
compression, spine metastasis, management, radiotherapy,
surgery and corticosteroids.

Conservative Management

Initial management maintain stability of the spine

According to the National Institute for Health and Care
Excellence NICE (2008) [14], it may be important to protect the
spine and spinal cord stability when managing a patient with
Metastatic Spinal Cord Compression (MSCC). Consequently,
any patient presented with a history of malignancy and new

symptoms suggestive of MSCC including severe unremitting back
pain should be managed initially by bed rest including lying flat
till spinal integrity is ensured. Nevertheless, as the prolonged
bed rest may be associated with increased risk of complications
such as thrombotic events and chest infection, a Care Pathway
was introduced by Pease et al. to facilitate management of
patients with MSCC [15]. The aim of the application of care
pathway is to allow early mobilization of patients with MSCC, it
can help to improve early survival rate and preserve patient’s
mobility [15]. However, the long-term survival time (after 78
weeks) reported by Pease et al. to be approximately the same
(Figure 1) [15]. Even though [15] included a significant number
of patients (148), which could increase the study reliability,
however, the author reported that his study mainly involved
comparison between two previous audits, which mainly involved
retrospective analysis of patients’ data, thus providing a low
level of evidence. In these patients, the spinal stability may need
to be protected, and proper relevant history should be obtained
to exclude any mechanical pain or neurological symptoms. Also,
spine stability needs to be assessed by performing some relevant
investigations such as x-ray or computed tomography (CT), as
magnetic resonance imaging (MRI) alone could not be enough to
assess spinal stability [14].
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Figure 1: survival time after the application of the care pathway [15].
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Corticosteroids spine were involved in around 58% of patients. However, the
small sample size may decrease the study’s external validity.
Corticosteroids is one of the options used for the p Y Y ¥

management of MSCC. Corticosteroids can minimise the
oedema around metastasis, reduce pressure on the spinal cord
and it may help to relieve pain [16]. The effectiveness of high
dose dexamethasone (96mg) as an adjunct to radiotherapy in
the management of the patients with MSCC was evaluated in
a randomised single-blinded trial conducted by [17]. In their
study, the patients were randomised into dexamethasone plus
radiotherapy (27 patients), and radiotherapy-only groups (30
patients). Improvement in ambulatory ability was observed in
81% of patients in the dexamethasone plus radiotherapy group,
compared to 63% of patients in the radiotherapy-only group
(Figure 2). Importantly, in this study, breast cancer was the
primary source of tumors in 34 out of 57 patients, and thoracic

Finally, while this study is considered relatively outdated, it was
included as there was a limited body of evidence assessing the
role of corticosteroids in the management of MSCC. Likewise,
Klimo et al. [18] performed a systemic review of the literature
to review the efficacy of the different management options of
MSCC [18]. The result stated that there was good evidence to
support the use of corticosteroids in the management of MSCC
patients. However, the study did not address clear inclusion and
exclusion criteria regarding the patients’ initial presentation or
previous history. Also, no information was available regarding
steroids dose, duration or side effects, thus, the accuracy of
the results might be affected. In a more recent evidence, a
randomised trial performed by Graham et al. [19] compared
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high dose of dexamethasone (96mg) and radiotherapy versus
low dose (16mg) with radiotherapy for the management of
patients with MSCC [19]. However, the study was ended early
due to inadequate recruitment of patients (only 20 participants

were eligible for inclusion). The result showed that there was
no significant difference in both outcomes and side effects, and
their study could not yield statistically significant data.
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Figure 2: Analysis of patients surviving with gait and ambulatory function in dexamethasone plus radiotherapy group and radiotherapy-only
group [17].
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As a summary of the main findings of the three studies
mentioned above, it can be suggested that corticosteroids could
be used for symptomatic relief in the management of MSCC.
However, with the absence of high-level evidence studies,
steroids side effects including gastrointestinal symptoms could

Scoring system - patients’ classification
Table 1: Revised Tokuhashi Scoring System (RTSS) [20].

be one of the limitations of corticosteroid treatment, although
prophylactic measures such as proton pump inhibitors can be
considered in conjunction with corticosteroids to protect gastric
mucosa [19].

Characteristic Scope
1 General condition (Performance status)
Poor 0
Moderate 1
Good 2
2 No. of extra spinal bone metastases foci
>3 0
1-2 1
0 2
3 No. of metastases in the vertebral body
>3 0
2 1
1 2
4 Metastases of the major internal organs
Unremovable 0
Removable 1
No metastases 2
5 Primary site of the cancer
Lung, osteosarcoma, stomach, bladder, esophagus, pancreas 0
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Liver, gallbladder, unidentified

Others

Kidney, uterus

Rectum

Thyroid, breast, prostate, carcinoid tumor

Ul W N

6 Palsy

Complete (Frankel A, B) 0

Incomplete (Frankel C, D) 1

None (Frankel E) 2

Criteria of predicted prognosis: Total score (TS) 0-8 =>6 mo; TS 9-11= <6 mo; TS 12-15=<1yr.

Before proceeding to discuss the role of surgery and
radiotherapy in the management of MSCC, it would be necessary
to examine the scoring systems, which help to choose the best
management options. According to Levack et al. [11] severe back
pain, with or without a characteristics of nerve root compression
could be present for approximately 90 days before the diagnosis
of cord compression in patients with MSCC [11]. As a result, any
patient with a history of malignancy who develop spinal nerve
root pain or severe back pain should be assessed urgently, as
signs of metastasis may only occur in late stages of disease. Many
scoring systems had developed to help predict the prognosis

of spinal tumours and the appropriateness of the available
management strategies. The Revised Tokuhashi Scoring System
(RTSS) is one of the most commonly used for this objective.
Tokuhashi et al. [20] performed a semi-prospective clinical
study on 246 patients to assess the reliability of their revised
scoring system in predicting prognosis of patients with MSCC
[20]. The RTSS composed of six criteria with a total score of 15,
(Table 1 & Figure 3). The rate of consistency between predicted
prognostic and the survival rate after treatment was reported to
be high (82.5%).
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Figure 3: Treatment strategy for spinal metastasis [20].
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However, the main weakness of Tokuhashi et al. [20] study
20 is that asymptomatic patients were excluded from the study,
which may cause a selection bias. Nevertheless, subsequent
studies showed that the RTSS was useful to predict the patients’
prognosis and risks. For instance, two studies performed by
[21,22] stated that the RTSS could have a significant high
predictive value in predicting the prognosis of patients with
MSCC. In their retrospective study, Ulmar et al. [21] found that
there is a significant high predictive value in predicting the
prognosis of 55 patients with breast cancer and spinal metastasis
(p<0.0001) [21]. The use of a retrospective design could be
considered as the main limitation of this study, consequently, the

internal validity of the study could be reduced. On the other hand,
Yamashita et al. performed a prospective observational cohort
study (85 patients). Their study showed that the RTSS could
be useful to predict survival of patients with spinal metastasis
[22]. Nonetheless, to be able to apply the RTSS for patients with
MSCC and back pain, other investigations may be requested to
assess the presence or absence of extra-spinal bone metastasis
and internal organ metastasis. However, depending on the RTSS
and the evidence related to it, the surgical management may be
considered first to relieve back pain of MSCC. The management
option, however, should also consider the patient’s preference
and surgeon opinion.
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Surgery

A prospective study by Bouthors et al. [23] concluded that
Surgical treatments helped to maintain reasonable condition
for patients with spinal metastases and intervention should
be offered before patients’ condition worsen to ensure better
outcomes [23]. Additionally, a study conducted by Christoph etal.
[24] discussed that surgery for spinal metastases (laminectomy,
tumour removal, and mass reduction) significantly reduced
pain as well as sensory and motor deficits [24]. So, for the
management of MSCC, surgical option might be the best option
thatleads to actual relief of spinal cord compression and provides
straightforward mechanical stabilisation of the affected part of
the spine [25]. The indication for surgery in the management
of MSCC is considered when there is a mechanical instability in
the form of mechanical pain, impending or actual spinal cord
compression in the form of relevant neurological symptoms, and
if the pain fails to respond to conservative management [26].

Based on the results reported by a prospective cohort study
performed by Mannion et al. careful selection of patients with
MSCC for surgical management can achieve good quality of life
and long-term survival [27]. The study assessed 62 patients
with actual or imminent MSCC or cauda equina compression
caused by different primary malignancies. The mean age of
the participants was 62 years old and the thoracic spine was
affected in 58% of patients. Median survival rate was around

13 months, ambulatory rate was increased from 68% before
surgery to 80% after surgery, and patients’ quality of life was
improved significantly. In fact, the different sources of primary
metastasis could be the main issue with this study, because
patients’ outcomes could be affected by the type of the primary
disease.

The effectiveness of surgery in the management of MSCC
secondary to breast cancer was assessed by two studies:
Shehadi et al. [28] conducted a retrospective study (87
patients) to evaluate the clinical outcomes after spinal surgery
for patients with spinal metastasis secondary to breast cancer
[28]. The median Visual Analogue Score (VAS) improved from
6 pre-operatively, to around 2 post-operatively with P value of
less than 0.001, and the pre-operative median pain medication
score was declined from 4 to 3 postoperatively (Figure 4). In
approximately 50% of the patients, thoracic spine was the
affected part by metastasis, and patients’ median age was
around 53 years. Similar retrospective study assessing patients’
outcome after surgery for spinal metastasis from breast cancer
was performed by [29]. In two-thirds of patients, the thoracic
spine was the main affected part. The median survival rate was
1025 days, with best results recorded for patients who were
able to mobilise early and who have not any complications post-
operatively. Importantly, the small number of patients and the
retrospective design of the study could be the main limitations
of this study.
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Figure 4: Pre- and postoperative median VAS and pain medication scores during 1 year of follow-up [28].
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Excisional surgery

Excisional surgeries, including Debulking Vertebrectomy
(DV) and En-block Vertebrectomy (EV), are among the surgical
option used for the management of MSCC. The outcomes after
excisional surgery for spinal metastasis were appraised by
Li et al. [30] where 131 patients with spinal metastasis were
grouped into 2 groups (32 patients were treated with EV and
99 patients were treated with DV) [30]. With a follow-up of at
least 6 months impending, the patients’ survival period after EV
was slightly higher than their survival period after DV. Although
the study included a significantly large number of patients, the
retrospective study design may limit the study internal validity.

Additionally, the inclusion and exclusion criteria were not
stated clearly. For instance, it was not clear whether patients
with previous management were included or excluded, which
could also affect the accuracy of the results. Finally, regarding
the timing of surgery, it had been reported by Fiirstenberg et al.
[31] that the outcomes could be better if surgery was conducted
within 48 hours of symptoms development [31].

To conclude, it can be assumed from the studies above that, it
may be useful to perform the surgery when possible for carefully
selected patients to manage MSCC before the development of
any neurological signs, as once it develops, it may be difficult
(if not unlikely) to repair. However, most of the studies above
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are retrospective studies with low evidence level, but there
were only a few prospective studies assessing the surgical
management for MSCC.

Radiotherapy

For patients with painful bone metastases, radiotherapy is an
effective treatment, with a pain response rate of more than 60%
[32]. Radiotherapy could be one of the treatment choices when
the diagnosis of MSCC is made [33]. A meta-analysis by Klimo
et al. [34] reported that ambulatory status was more improved
after surgical management of spine metastasis than after
radiotherapy (RT) [34]. However, Klimo's analysis results could
be of low level of evidence, as it depends mainly on a prospective
or retrospective cohort studies. Moreover, in a randomised
controlled trial by Patchell et al. [35] to determine the efficacy
of surgery followed by RT versus RT alone for the patients with
MSCC was conducted [35]. Participants were grouped into
surgery followed by RT (group 1 of 50 patients), and RT alone
(group 2 of 51 patients). It was reported that 84% of patients
in group 1 were able to walk compared to 57% of patients in
group 2 (P value of 0-01). Additionally, group 1 patients retained
walking ability longer and consumed less analgesics than group
2 patients. Importantly, the main weakness of Patchell’s paper
might be that the patients’ recruitment was highly selective. For
instance, only patients with good prognosis and patients with
a single area of spine metastasis were chosen, and this could
be significantly different from patients who presented daily to
spine clinics, which may affect the study reliability. In the same
context, Kim et al. conducted a systemic review comparing the
results of surgery with and without radiotherapy [36]. 64% of
patients in the surgery group recover their ambulatory status
compared to 29% in RT alone group, (p<0.001). Moreover, pain
alleviation was more in patients received combined therapy
than RT-only group (88% compared to 74%, respectively, p<
0.001). In fact, this systemic review assessed 34 studies with
total number of patients equal to (2495), which is a significant
number, but the main limitation could be that it included only 1
randomised controlled trial (RCT), while the others were case
series, which might affect its evidence level. The summary of
the main findings from the three studies mentioned above can
suggest that RT may have a role in the management of MSCC.
However, its effectiveness may be better noticed if it was given
as adjunct with other management modalities (such as surgery),
rather than given as a standalone option.

Regarding the effectiveness of RT doses and schedules,
it was reported by Maranzano et al. [33] in their randomised
multicentre trial, that there was no significant difference in
response, the survival rate or the side effects between short-
course RT (8 GY X 2) and long course RT (5 GY X 3; 3GY X 5)
[33]. In another randomised, multicentre trial conducted by
Maranzano etal. [37] it was reported that there was no significant
difference between short-course RT (8 GY X 2), and single-dose
radiotherapy (8GY) in terms of survival or radiotherapy side

effects [37]. Based on the finding of these studies, it could be
suggested that single-dose radiotherapy may be as effective
as short course or long course RT for management of MSCC.
However, Maranzano and his colleagues in both of their studies
have included only patients with poor prognosis in their studies,
which could affect the reliability of the study. Radiotherapy has
remained the primary treatment modality for the management
of metastatic spinal disease for the past three decades. Given
its non-invasive nature, growing precision with advanced
technology, and relatively rare adverse effects, radiotherapy will
continue to play a large role for the foreseeable future [38].

Conclusion

The management options for MSCC depend on many factors,
including spinal stability, presence of other morbidities, Clinical
symptoms, and patient’s preference. Initial management can
consider bed rest and corticosteroids. Many studies assessed
the role of corticosteroids as a palliative management in patients
with MSCC, and there was some evidence suggest its use in
patients with spinal metastasis, but corticosteroids side effect
should be considered as an important issue, especially with the
absence of high-level evidence studies evaluating its role. On the
other hand, with respect to the scoring systems, surgery could
be considered as the first management option, as there was
some evidence, although of low level, to suggest that surgical
management for MSCC in carefully selected patients could be
associated with better results. Furthermore, evidence showed
that RT was associated with positive results for the management
of spinal metastasis, however, the best results were recorded
when RT was given as adjunct after surgery.
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