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Surgery improves pain, function and quality of life in patients
with spinal metastases: a prospective study on 118 patients
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Abstract

Purpose There are few prospective studies on surgical
outcomes and survival in patients with metastatic disease to
the spine. The magnitude and duration of effect of surgery
on pain relief and quality of life remains uncertain.
Therefore, the aim of this clinical study was to prospec-
tively evaluate clinical, functional, quality of life and
survival outcomes after palliative surgery for vertebral
metastases.

Methods 118 consecutive patients who underwent spinal
surgery for symptomatic vertebral metastases were pro-
spectively followed up for 12 months or until death.
Clinical data and data from the European Organization for
Research and Treatment of Cancer (EORTC) QLQ-C30
questionnaire were obtained pre- and post-operatively and
at regular follow-up intervals.

Results Surgery was effective in achieving rapid
improvement in axial and radicular pain, neurological
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deficit, sphincteric dysfunction and ambulatory status, with
a complication rate of 26% and a 12 month mortality rate
of 48%. Almost 50% of patients had complete resolution of
back pain, radiculopathy and neurological deficit. Of the
patients who were non-ambulant and incontinent, over 50%
regained ambulatory ability and recovered urinary conti-
nence. The overall incidence of wound infection or
breakdown was 6.8% and the local recurrence rate was
8.5%. There was a highly significant improvement in
physical, role, cognitive and emotional functioning and
global health status post-operatively. Greatest improve-
ment in pain, function and overall quality of life occurred
in the early post-operative period and was maintained until
death or during the 12 month prospective follow-up period.
Conclusion The potential for immediate and prolonged
improvement in pain, function and quality of life in
patients with symptomatic vertebral metastases should be
considered during the decision-making process when
selecting and counselling patients for surgery.

Keywords Vertebral metastases - Cancer -
Spinal tumour - Surgery - Quality of life

Introduction

The spine is the commonest site of skeletal metastatic dis-
ease and symptomatic spinal metastasis is the initial pre-
sentation of malignancy in up to 30% of patients, with
breast, prostate and lung being the most common primary
cancer sources [1-6]. The vertebral column has structural
load-bearing as well as spinal cord and nerve-protecting
functions; thus metastatic involvement often leads to one or
a combination of severe pain, paralysis and urinary or faecal
incontinence. This in turn adversely affects ambulatory
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ability, function and quality of life. The past decade has
seen substantial improvements in the multidisciplinary
diagnosis and management of patients with primary and
metastatic disease. This has resulted in patients presenting
earlier with metastases and with the potential to live longer
[6, 7]. Furthermore, advances in surgical techniques and
newer generation spinal instrumentation have resulted in
surgery being more effective in circumferentially decom-
pressing the spinal cord, with the ability to immediately
reconstruct and stabilize the spine in patients with bony
destruction and spinal cord, cauda equina or nerve root
compression by metastatic cancer [8—13].

Conceding that surgery in spinal metastases cannot be
curative, the goals of surgery are to provide symptomatic
pain relief, restore structural stability to the spine and pre-
vent or reverse neurological compromise without causing
excessive morbidity. However, whether to undergo opera-
tive treatment still remains controversial, depending on
several factors which influence the patient’s length of
survival as well as their potential to benefit from surgery [ 14—
18]. Surgery should be considered only if the anticipated
improvement in pain, function and quality of life outweighs
the risks of surgery. To date, there are few prospective
studies on surgical outcomes and survival in patients with
metastatic disease to the spine [11-13]. The magnitude and
duration of effect of surgery on pain relief function and
quality of life remains uncertain. Furthermore, post-opera-
tive quality of life outcomes are not currently considered in
prognostic scoring systems in this group of patients [16—18].
For this reason, we conducted a prospective study investi-
gating clinical, functional and quality of life outcomes and
length of survival on a consecutive series of patients who
underwent palliative surgery for vertebral metastases.

Methods
Patients

118 patients who had symptomatic vertebral metastases
requiring surgery between September 2005 and November
2007 were prospectively enrolled in this study. There were
65 male and 53 female patients. Average age at time of
surgery was 61.6 years (range 28-89 years). Primary
lesions are summarized in Table 1. The commonest origin of
the primary tumour was lung in 20%, followed by breast and
renal in 17% of cases each. 77 patients had multimetastatic
disease to visceral organs and/or other bones at time of
surgery. 96% of patients had back pain, 58% had radicular
pain and 44% had a motor or sensory deficit pre-operatively
due to spinal cord, cauda equina or nerve root compression
by tumour, 23% of patients had paraparesis or paraplegia,
20% had urinary sphincteric dysfunction and 22% of

1971
Table 1 Primary tumour type
Tumour Number %

of patients

Lung 23 20
Breast 20 17
Renal 20 17
Prostate 11
Haematological 11
Gastrointestinal 8
Unknown 10 8
Other 15 13

patients were non-ambulatory. The Frankel grading of motor
and sensory neurological deficit pre-operatively was as
follows: Frankel A 0% (complete paraplegia), B 2% (no
motor function), C 20% (motor function useless), D 11%
(slight motor function deficit) and E 67% (no motor deficit).

Surgery

Surgical indications were for intractable pain resistant to
non-operative measures and pain and/or paralysis due to
bony instability or spinal cord or cauda equina compression
by tumour. Spinal instability was defined as kyphotic
deformity and/or subluxation, pathologic fracture, or neu-
rologic deficit. Goals of surgery were to provide pain relief,
restore stability and reverse neurological compromise.
Vertebroplasty or non-operative treatment was preferably
performed in patients without bony instability and with
metastases sensitive to chemotherapy, radiotherapy or hor-
mone therapy and symptoms controlled by medication or in
patients with poor general medical condition and life
expectancy <3 months; these patients were not included in
the present study. The selection of surgical approach was
done on an individualized basis and generally depended on
the topography of the metastasis. If the anterior column
predominantly was involved, an anterior approach was
usually performed with corpectomy and reconstruction using
either poly-methyl methacrylate cement or a reconstruction
cage and a supplementary anterior plate. If the posterior
column predominantly was involved, posterior decompres-
sion and stabilization with pedicle screws and rods was
usually performed. In patients with multiple metastases,
limited life expectancy and unable to tolerate major surgery,
limited posterior decompression usually with stabilization
was performed for pain relief and ease of nursing.

Follow-up

Patients were prospectively followed up for 1 year or until
death. The post-operative follow-up was at 1, 3, 6 months
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and 1 year. Pre- and post-operative data were obtained on
pain, radiculopathy, neurological status, walking ability,
Frankel grade, urinary sphincter function, Karnofsky
functional status and the European Organization for
Research and Treatment of Cancer (EORTC) QLQ-C30
questionnaire. The EORTC QLQ-C30 questionnaire is a
validated cancer-specific, self-administered, structured
questionnaire designed for use in clinical trials to assess
cancer patients’ physical, psychological and social func-
tioning [19, 20]. It contains 30 questions which examine
functional, symptom and global quality of life domains. Of
these, we examined the following multi-item scales:
physical functioning, role functioning, social functioning,
cognitive functioning, emotional functioning, pain and
global health status. Data from the EORTC QLQ-C30
questionnaire were obtained at all follow-up appointments,
scored and linearly transformed according to the EORTC
scoring manual to yield scores from 0 to 100 [21]. A high
score for the functional scales represents a better level of
functioning whereas a high score for the pain symptom
scale represents a high level of symptomatology.

Statistical analysis

The distribution of the variables is given as the mean,
standard deviation and range. The 2-tailed independent
t test was used to compare parametric data and the Kruskal—
Wallis test used to compare non-parametric data. The
Chi-square test was used to compare categorical variables.
Survival rate was analysed according to Kaplan—Meier
method. The date of surgery was considered as the starting
date, and death or the 12-month follow-up appointment was
the end point. The Cox regression analysis model was used
to analyse univariate and multivariate predictors of survival.
Variables significant at a probability value <0.05 in the
univariate analysis were tested through a backward stepwise
selection process for their independent impact on survival.
Data were analyzed with SAS Statistical software (version
8.1, SAS Institute Inc., Carey, NC, USA). A P value of
<0.05 was considered as being statistically significant.

Results

The location and approach of surgery is summarized in
Table 2. The metastases requiring operative intervention
were most commonly located in the thoracic spine,
followed by the lumbar, then cervical spine. Sixteen
patients (13.6%) received pre-operative radiotherapy and
25 patients (21.2%) had pre-operative chemotherapy. 82
patients underwent posterior decompression and stabiliza-
tion. 32 patients underwent anterior decompression with
reconstruction of the anterior column. 4 patients underwent
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Table 2 Location and approach of surgery

Location of surgery Posterior Anterior Posterior then  Total
anterior
Cervical 6 8 - 14
Cervical + thoracic 1 5 1 7
Thoracic 39 16 2 57
Thoracic + lumbar 4 - - 4
Lumbar 21 3 1 25
Lumbar + sacral 11 - - 11
Total 82 32 4 118

a two-stage posterior followed by anterior procedure. 53%
of operations took <2 h, 42% took between 2 and 3 h and
5% took between 3 and 4 h. Average blood loss was
718 ml (range 0—4,945 ml). 47% of patients received an
intra-operative blood transfusion. There was no significant
difference in blood loss or operation duration between
anterior versus posterior surgery. Patients were discharged
from hospital after an average of 9.7 days (range
2-44 days).

Following surgery, at the time of discharge from hos-
pital all patients except one had either improvement or no
change in back pain and in the patients with radiculopathy,
all except one had either improved or unchanged radicular
pain. The early results of surgery (at the time of discharge
from hospital) are summarized in Table 3. 53 patients had
complete resolution of their radicular symptoms and 22 out
of 49 (45%) patients with a neurological deficit pre-oper-
atively fully recovered post-operatively. 13 out of 22 (59%)
patients who were incontinent pre-operatively recovered
urinary sphincter function; however, three patients became

Table 3 Clinical features of patients before and after surgery (at time
of discharge)

Symptom/feature Pre-op (%) Post-op (%)
Back pain 96 57
Radiculopathy 56 11
Neurological deficit 44 27
Urinary incontinence 20 11
Paraparesis or paraplegia 24 18
Ambulatory 78 89
Frankel grade E 68 79
Frankel grade D 10 12
Frankel grade C 20 8
Frankel grade B 2

Frankel grade A 0 0
Karnofsky score 80—100 17 17
Karnofsky 50-70 66 78
Karnofsky 1040 17 5
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incontinent. 12 out of 26 (46%) patients with paralysis or
paraparesis recovered, although four patients became
paraplegic or paraparetic. 96% of patients had either better
Frankel grades or showed no signs of deterioration after
surgery. Post-operatively, 90% of all patients had func-
tionally useful Frankel Grade D or E compared with 78%
pre-operatively. 62% of patients who were not already
Frankel grade E improved by one or more grades.

From a functional standpoint, 17 out of 25 (68%)
patients who were unable to walk pre-operatively regained
mobility. Of those patients who were ambulant pre-oper-
atively, 93% maintained mobility. The median Karnofsky
score changed from to 60 pre-operatively to 70 post-
operatively. 41% of patients functionally improved by one
or more Karnofsky functional scale; 21% remained the
same and 28% were worse.

Complications

A total of 45 complications were recorded in 31 (26%) of
the 118 patients (Table 4). Of these, 14 patients developed
19 complications during their inpatient admission, and 18
patients reported 26 delayed complications during the
outpatient follow-up period, at an average of 2 months
post-surgery. The overall incidence of wound infection or
breakdown was 6.8%. 8 out of 19 patients (42%) who had
pre-operative radiotherapy to the metastasis developed
complications, with wound infection or breakdown occur-
ring in three patients (15.8%). All cases of wound infection
or breakdown occurred in posterior surgery. 33% of
patients who had a posterior procedure developed com-
plications, compared with 13% of patients who underwent
an anterior procedure. The incidence of complications was
otherwise not influenced by age, sex, presence of medical
co-morbidities, smoking, Karnofsky performance status, or

Table 4 Complications that occurred during the 12-month follow-up
period

Complication Total no.
Dural tear 2
Haematoma/collection 10
Wound infection/breakdown 8
Neurological aggravation (acute) 4
Respiratory 3
Cardiovascular 2
Local tumour recurrence 7
Local recurrence causing paraplegia 3
Instrumentation failure 1
Neurological deterioration (delayed) 5
Total 45

operative location or duration. The 30-day mortality rate
was 7.6% (9 patients out of 118), which included three
patients who died as inpatients. Six patients (5%) required
further operative intervention within the 12-month follow-
up period; three for washout or debridement of haematoma
or infection and three because of tumour recurrence. The
overall local recurrence rate was 8.5%, with three of the ten
cases causing paraplegia. The local recurrence rate for
posterior surgery was 9.8% and slightly higher than the
6.3% recurrence rate for anterior surgery. The 12-month
mortality rate was higher in patients who developed com-
plications compared with those who did not (67 vs. 41%,
P = 0.02).

Survival and follow-up

Of the 118 patients, 57 (48.3%) died within 1 year of sur-
gery. Fourteen (11.9%) patients were lost to follow-up after
an average of 2 months post-surgery (range 0-9 months).
47 (39.8%) patients were alive at 1 year post-surgery. The
rate of survival up to 12 months is shown in Fig. 1. On
univariate analysis, the lung cancer as the primary tumour
(P = 0.03), vascular disease as a co-morbidity (P = 0.03),
lower ASA score (P = 0.04), receiving chemotherapy
before surgery (P = 0.03), weight loss (P = 0.0004), lower
Tokuhashi score (P = 0.005) and lower Karnofsky perfor-
mance status (P = 0.001) were associated with lower
survival rates. Sex (P = 0.2), age (P = 0.3), neurological
deficit (P = 0.2), sphincteric dysfunction (P = 0.9) and
number of vertebrae affected (P = 0.4) did not affect
survival. On subsequent multivariate regression analysis,
lung cancer as the primary tumour, lower Karnofsky per-
formance status, associated vascular disease and receiving
chemotherapy before surgery were confirmed as significant
negative survival prognostic factors (Table 5).
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Fig. 1 Kaplan-Meier survival curve showing overall survival of all
patients following surgery, with 95% confidence intervals
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Table 5 Multivariate analysis of survival prognostic factors

Variables Hazards  95% P value
ratio Confidence
interval

Primary tumour
Breast 0.009
Lung 3.84 1.48-10.00
Renal 3.94 1.39-11.18
Other 1.76 0.70-4.43

Karnofsky performance status  0.97 0.95-0.99 0.0004
(score from 0 to 100)

Associated vascular disease
Absent 2.56 1.34-4.89 0.005
Present

Chemotherapy before surgery
Absent 2.39 1.27-4.47 0.007
Present

Functional outcomes and quality of life

From pre- to post-operatively at time of discharge from
hospital, there was a statistically significant improvement
in physical functioning (P = 0.01), role functioning
(P =0.02), cognitive functioning (P = 0.002) and
emotional functioning (P = 0.0003) scales (Fig. 2). This
improvement was maintained during the 12-month follow-
up period and there was a trend for further improvement
with increasing survival. Each of these functional scales
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Fig. 2 Average EORTC QLQ-C30 scores of all patients for global
health status and cognitive, emotional, physical, social and role
functioning are illustrated at pre-operative, 1-, 3-, 6- and 12-month
post-operative time points
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was significantly improved compared with pre-operative
averages at the 1, 3, 6 and 12 month follow-up periods.
There was no significant improvement in social functioning
from pre- to post-operatively (P = 0.17), but there was
significant improvement at 12 months (P = 0.006). There
was a highly significant improvement in the global health
status/quality of life scale from the pre-operative to all
post-operative time points (P < 0.0001 for all time points).
The pre-operative baseline functional, quality of life and
pain scores were all slightly superior in the one-year sur-
vivors compared with the rest of the patients; however,
only the role, social and cognitive functional scales were
significantly different. When patients who survived
12 months were analyzed separately, there was a statisti-
cally significant difference from pre- to post-operatively in
emotional functioning (P = 0.01), physical functioning
(P = 0.03) and global health status (P = 0.001), but not
cognitive functioning (P = 0.06), role functioning
(P = 0.15) or social functioning (P = 0.56). By 12 months
there was a significant difference in cognitive (P = 0.02)
and role (P < 0.0001) functioning (Fig. 3).

Pain

The QLQ-C30 pain symptom scale measures pain based on
two questions. It is scored from 0 to 100 with larger
numbers having increased pain. There was marked
improvement in the pain symptom scale from pre- to post-
operatively and at all follow-up time points (Fig. 4,
P < 0.0001 for all time points). When the 47 patients who
survived 12 months were analyzed separately, there was a
similar magnitude and maintenance of pain relief post-
operatively (Fig. 5).

Discussion

There are few prospective studies on treatment indications
and surgical outcomes in patients with metastatic disease to
the spine. The majority of the current literature is based on
retrospective data, which suggest that in well-selected
patients, surgery can provide significant improvement in
overall quality of life and function [15, 17, 22-31]. How-
ever, patient selection for surgery is still controversial and
depends on balancing the patient’s estimated survival with
the anticipated risks and benefits of surgery. Furthermore,
it remains uncertain as to how long the beneficial effect of
surgery lasts. In the present study of a consecutive series of
patients who underwent palliative surgery for vertebral
metastases, surgery was effective in achieving rapid overall
improvement in axial and radicular pain, neurological
deficit and ambulatory status, with acceptable complication
rates and morbidity. Importantly, this major improvement
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Fig. 3 Average EORTC QLQ-C30 scores of the 47 patients who
were known 12-month survivors at the end of the prospective study
period for global health status and cognitive, emotional, physical,
social and role functioning are illustrated at pre-operative, 1-, 3-,
6- and 12-month post-operative time points. Baseline pre-operative
scores were all slightly higher than the average scores for all patients
but the magnitude and maintenance of improvement was similar to
that seen in Fig. 2

in pain, function and overall quality of life occurred in the
early post-operative period prior to discharge from hospital
and was maintained for the 12-month prospective follow-
up period or until death.

Post-operatively, by the time of discharge from hospital
all patients except one had either improved or unchanged
back and/or radicular pain, and >30% of patients had
complete resolution of their pain. The neurological and
functional improvement in our patients following surgery
was similar to those previously reported in the literature
[8, 11-13, 15, 17, 22-33]. That is, almost half of all
patients who had a neurological deficit or who were para-
plegic or paraparetic recovered. More than 50% of patients
who were immobile regained mobility, and a similar pro-
portion of patients who had urinary sphincteric dysfunction
regained continence. 62% of patients who were not Frankel
grades E pre-operatively improved by one or more grades
and ambulatory status was maintained in 93% of patients.
We did not compare our results of surgery with non-
operative management and radiotherapy. However, a meta-
analysis of the literature performed in 2005 showed that
surgery was superior to radiotherapy at relieving pain,
preserving and regaining ambulatory ability and recovering
sphincteric function [32]. Patchell et al. [10] performed the
only prospective randomized trial to date investigating this
topic and found that in patients presenting with incomplete

or progressive paraplegia of <48-h duration, decompres-
sive surgery and stabilization plus radiotherapy resulted in
regaining and retention of ambulatory function more than
radiotherapy alone, with no increased hospitalization time
or morbidity or mortality rates. The beneficial effects
following surgery observed in this study were similar to
ours; ambulatory status was maintained in 94% of patients
who underwent surgery compared with 74% of patients who
underwent radiotherapy alone, and 62% of patients
regained the ability to walk following surgery compared
with 19% in the radiotherapy-only treated group.

The potential beneficial effect of surgery on pain and
neurological and functional outcome must be weighed
against surgery-related morbidity and survival prognosis.
The overall rate of complications from surgical procedures
for metastatic spine disease has been reported as being as
high as 20-30%, with wound infection being the most
frequent complication and ranging from 5 to 30% [8, 13,
22, 25, 27, 28, 31, 33-38]. The complication rate in our
series was 26%, with the wound infection or breakdown
rate being 7% and all occurring in posterior procedures.
Like others, we observed a threefold increase in wound
infection in patients who had received pre-operative
radiotherapy compared with those who had not [24, 34,
39]. 58% of complications occurred after discharge from
hospital, at an average of 2 months post-surgery. Local
tumour recurrence was the most common problem, with an
overall incidence of 8.5%. 30% of patients who had local
recurrence developed paraplegia and 30% required revision
surgery. The development of complications was higher in
posterior compared with anterior procedures, but otherwise
not influenced by age, presence of medical co-morbidities,
smoking, or duration or location of surgery. However, the
12-month mortality rate was significantly higher in patients
who developed complications compared with those who
did not (67 vs. 41%). The 30-day mortality rate was 7.6%,
which is within the 4-13% range reported in the literature
[8, 25, 32, 37, 38]. The 12-month survival rate of 40-50%
in the present study is also consistent with that observed by
others [11, 22, 24, 25, 32, 36, 40]. In univariate and mul-
tivariate regression analysis, a statistically significant
prognostic influence was observed for primary tumour
type, vascular disease as a co-morbidity, pre-operative
chemotherapy and Karnofsky performance status. This
supports the findings of others that tumour type and the
patient’s general medical condition influence survival
prognosis in patients undergoing surgery for vertebral
metastases [41-43].

Physical, role, cognitive, emotional and social functional
improvement is important to the palliative patient [44].
These factors should also be considered when selecting
patients with vertebral metastases for surgery, rather than
basing decisions solely on various apparent survival
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Fig. 5 Average EORTC QLQ-C30 score for pain for the 47 patients
who were known 12-month survivors at the end of the prospective
study period are illustrated at pre-operative, 1-, 3-, 6- and 12-month
post-operative time points. The magnitude and maintenance of
improvement was similar to the average scores for all patients as
illustrated in Fig. 4

prognostic factors which comprise current scoring systems.
Using the EORTC-QLQ-C30 questionnaire, these multidi-
mensional functional domains were assessed and monitored
prospectively at regular pre- and post-operative intervals.
Importantly, we observed a significant improvement in all
functional domains; physical, role, cognitive, social and
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emotional functioning, as well in global health status and
quality of life following surgery (Fig. 2). The degree of
improvement was greatest between the immediate pre- to
post-operative time points. There was a trend for continual
improvement in role and physical functioning and quality of
life in patients who continued to survive during the pro-
spective 12-month follow-up period. Interestingly, of all the
functional scales the largest improvement after surgery was
in the emotional functioning. According to the questions
which evaluate the emotional functioning domain, surgery
significantly alleviates tension, worry, irritability and
depression, perhaps because it gives these patients hope for
the future. The pain symptom scale also showed a consid-
erable improvement in pain between the pre- and post-
operative time points (Fig. 4). This improvement was
maintained throughout the 12-month follow-up period. Our
findings not only confirm the short-term efficacy of surgery
in improving pain, function and quality of life in patients
with symptomatic vertebral metastases, but also suggest
that the beneficial effect of surgery is maintained for at least
12 months. Furthermore, the trend for continual improve-
ment in all scales with time suggests that long survivors
(patients surviving for more than 12 months following
surgery) will continue to benefit from surgery, highlighting
the importance of patient selection and the ability to esti-
mate favourable survival prognosis.

Limitations of this paper include the total patient num-
ber of 118 and the heterogeneity of tumour types, resulting
in low patient numbers of each tumour type. This precludes
valid analysis of individual patient survival. Furthermore,
advances in chemo- immuno- and radiotherapies may
greatly influence the prognosis and outcome of patients
with specific tumours. However, non-operative measures
have limited impact on intractable pain or paralysis due to
bony instability, pathological fracture or metastatic epidu-
ral spinal cord compression, which were the criteria for
patient selection for surgery in the present study, since they
cannot restore stability to the weakened spine or rapidly
relieve neural compression. Moreover, to our knowledge
this is currently the largest single institution consecutive
series of patients undergoing surgery for spinal metastases
to have function and quality of life outcomes assessed and
prospectively followed up for 1 year. A prospective mul-
ticentre study with strict patient inclusion criteria and
defined surgical indications is required in order to deter-
mine definitive treatment guidelines for patients with
symptomatic spinal metastases from specific cancer types.

Conclusion

In this single-institution, prospective study of a consecutive
series of patients who underwent palliative surgery for
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vertebral metastases, surgery was effective in achieving
rapid improvement in axial and radicular pain, neurological
deficit and ambulatory status, with acceptable complication
rates and morbidity. Greatest improvement in pain, func-
tion and overall quality of life occurred in the early post-
operative period and was maintained until death or during
the 12-month prospective follow-up period. The potential
for immediate and prolonged improvement in pain, func-
tion and quality of life in patients with symptomatic
vertebral metastases should be considered during the decision-
making process when selecting patients for surgery.
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