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Objective: Improvements in cancer treatment have resulted in an increased number of patients with metastatic spinal
cord compression (MSCC). Because patients with MSCC often have a limited expected survival time, maintenance of a high
functional level and quality of life are important. However, there is limited information about health-related quality of life
(HRQoL) in patients with MSCC. The aim of this study was to examine the feasibility of routine assessment of HRQoL based
on the Euroqol-5 dimensions (EQ-5D) questionnaire in a cohort of patients consecutively admitted for evaluation of acute
symptoms of MSCC.

Methods: From 1 January to 31 December 2011, 544 patients diagnosed with acute symptoms of MSCC were con-
secutively enrolled in a cohort study. All patients were evaluated through a centralized referral system at one treat-
ment facility. Data were prospectively registered, the variables age, sex, primary oncologic diagnosis, Tokuhashi Revised
score, EQ-5D score and treatment modality being recorded on admission. The study patients were treated conservatively
with radiotherapy alone or with surgery and subsequent radiotherapy. The EQ-5D questionnaire was administered on
admission (baseline) and 6, 12, 26 and 52 weeks after admission. Response rates, completion rates and HRQoL scores
were analyzed by relevant subgroups. Response rates were based on all questionnaires returned regardless of whether or
not they had been completed, whereas completion rates were based on fully completed questionnaires (i.e., containing
responses to all five questions.

Results: The mean age was 65 years (range, 20–95 years); 57% of the patients were men. The overall response rate
to the Euroqol-5 dimensions (EQ-5D) questionnaires was 84% and the overall completion rate 72%. At baseline, mean
EQ-5D scores were significantly lower for patients treated with surgery and subsequent radiotherapy 0.28 (95% CI,
0.19–0.36) than for those treated with radiotherapy alone 0.42 (95% CI, 0.38–0.46). At the one-year follow-up, the
mean EQ-5D scores had improved to 0.71 (95% CI, 0.64–0.77) for patients treated with surgery and subsequent radio-
therapy and 0.63 (95% CI, 0.56–0.70) for patients treated with radiotherapy alone.

Conclusions: Measurement of HRQoL in patients consecutively admitted for evaluation of acute symptoms of MSCC
is feasible and detects significant changes over time between treatment modalities and different strata of expected
survival.
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Introduction

Cancer treatment has continued to improve, resulting in an
increased survival among cancer patients1–3. Conse-

quently, there has been an increase in the prevalence of
patients with spinal metastases and hence with metastatic

spinal cord compression (MSCC). There are very limited data
regarding health-related quality of life (HRQoL) in such
patients; however, this is becoming increasingly relevant
because HRQoL is used for selecting optimal treatment and for
prioritization of treatment modalities by decision-makers4,5.
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Because a diagnosis of MSCC usually implies a life
expectancy of less than 6, the primary aim of treatment is
generally to improve the quality of life rather than to improve
survival. Most patients with MSCC are offered radiotherapy
only, or surgical treatment followed by radiotherapy with the
aim of reducing symptoms like pain and neurologic impair-
ment6. Previous randomized studies and systematic reviews
have predominantly estimated the effectiveness of the treat-
ment by examining neurologic status and pain7,8. Since the
goal of treatment is often to improve the quality of life, it is
important to assess HRQoL as a measure of the treatment
effect. Karnofsky and colleagues were the first to describe a
clinical evaluation with well-being as an endpoint; this was an
early version of what was later defined as quality of life9. The
precise definition of quality of life has been debated; however,
it can be defined as a person’s subjective, personal feeling and
experience of well-being, including physical, emotional, and
social well-being10. Quality of life measurements have many
potential applications in aiding routine clinical practice,
including facilitating communication between the practitioner
and patient, help in prioritizing within the healthcare system,
identifying patients’ preferences and monitoring changes or
responses to a given treatment.

The economic evaluation of new healthcare technolo-
gies is a critical element in allocation of health resources.
These economic evaluations are based on analyses of costs
and outcomes attributable to the treatment. Generic health
profile classifications like the Euroqol-5 dimensions (EQ-5D)
allow determination of a single index of health status11. The
EQ-5D comprises five dimensions (mobility, self-care, usual
activities, pain/discomfort and anxiety/depression), each with
three levels (no problems, some problems, extreme problems/
unable), thus generating 243 possible health states (Fig. 1).

A single index score can be derived for each of these
health states by applying preference weights obtained from
the general population. Danish EQ-5D preference weights
have previously been generated using the Time Trade-Off
valuation technique in a large sample from the Danish gen-
eral population11.

Such scores provides an opportunity for measurement
of the benefits of treatment (utility) and can act as a single
“currency” for assessing the value for money generated by
treatments both across and within the same disease. Mea-
sures of HRQoL could be valuable in cost utility analyses
examining the cost of both surgical and non-surgical treat-
ment of patients with MSCC; for this reason, measures of
HRQoL are sometimes requested4,12.

The EQ-5D is a brief and easy-to-use patient-based
questionnaire developed for reporting generic outcomes
across different health problems. Previous studies have
shown that the EQ-5D questionnaire is better able to capture
relevant changes at a disease-specific level than measures
such as the Oswestry Disability Index13. This questionnaire
may therefore also be suitable for assessing HRQoL of
patients with MSCC treated with or without surgery. How-
ever, it could be speculated that late-stage cancer patients
may be unable to complete such questionnaires because of
their general health. The feasibility of obtaining routine mea-
sures of HRQoL with the EQ-5D in this group of patients
therefore remains to be clarified14–16.

To our knowledge, only few studies have reported
HRQoL and utility scores when assessing effects of treatment
in patients with MSCC or with solely spinal metastases15–18.

Therefore, the overall aim of this study was to measure
HRQoL in a large consecutive cohort of patients with acute
symptoms of MSCC admitted to one center for evaluation.

Specifically we aimed: (i) to examine whether it is fea-
sible to obtain routine measurements of HRQoL based on
the EQ-5D in a cohort of consecutive patients with acute
symptoms of MSCC admitted for evaluation; (ii) to assess
the HRQoL in such a cohort; and (iii) to use HRQoL to
assess effects of treatment.

Materials and Methods

All patients from Eastern Denmark with acute symptoms
of MSCC are evaluated at the university hospital of

Copenhagen (Rigshospitalet) through a centralized referral
system. From 1 January to 31 December 2011, 622 patients
with acute symptoms of MSCC were admitted for evaluation.
Of these, 78 patients did not have MSCC; accordingly,
544 patients were enrolled in this study. Patients entered the
cohort on the day of admission and were followed until
1 year after admission or the time of death; whichever
came first.

The on-call oncologist evaluated all patients on admis-
sion and a treatment strategy was decided within 24 h. Diag-
noses were based on MRI combined with clinical symptoms
of back pain and/or neurologic impairment.Fig. 1 The EuroQol EQ-5D questionnaire.
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Treatment Regimens
Patients were offered surgical treatment in combination
with radiotherapy or radiotherapy alone in those with
short estimated survival. Patients with an expected survival
of less than 3 months were generally not offered surgical
treatment. The indications for surgical treatment weres
severe pain and/or neurological impairment caused by spi-
nal cord compression or spinal instability. Most surgically
treated patients were offered posterior decompression/lami-
nectomy on relevant spinal levels depending on neurologi-
cal symptoms. If spinal stabilization was needed after
decompression, patients underwent posterior instrumenta-
tion with pedicle screws and titanium rods. Instrumenta-
tion was performed two or three levels above and below
each level with metastatic disease. Postoperative radiother-
apy commenced between 10 and 21 days after decompres-
sive surgery. The radiation target included the entire
affected vertebral body and the vertebral arch at the oper-
ated level of the vertebral column. Patients receiving post-
operative radiotherapy were planned to receive 30 Gy in
10 fractions (i.e., 3 Gy/fraction). Patients who were not
candidates for surgical treatment received short-course
radiotherapy regimes with less than 10 fractions (in most
cases five or fewer fractions).

Data Analysis
Data were prospectively registered and the variables age,
sex, primary oncologic diagnosis, Tokuhashi Revised score19

and treatment modality recorded on admission (baseline).
Patients were asked to self-report their HRQoL using the
Danish version of the EQ-5D 3-level questionnaire on
admission and after 6, 12, 26 and 52 weeks20. The EQ-5D
questionnaire was sent to the patients by regular mail
1 week before the time of follow-up. Patients who did not
return the questionnaire at the time of follow-up were con-
tacted until 2 weeks after follow-up for an assisted
interview.

Response and completion rates and HRQoL scores
were analyzed for relevant subgroups, patients being grouped
according to treatment and survival. Division into survival
groups was in accordance with the Tokuhashi Revised score
prognostic groups; <6 months survival, 6–12 months sur-
vival and ≥12 months survival. Response rates were based on
all questionnaires returned regardless of whether or not they
had been completed. Completion rates were based on fully
completed questionnaires, that is, responses to all five ques-
tions. HRQoL scores were based on an EQ-5D scoring algo-
rithm derived from a Danish national valuation study using
the Time Trade-Off technique11,21.

Parametric statistics were applied for the reporting of
means and confidence intervals (CIs). Delta scores were cal-
culated as the difference between baseline and a given
follow-up score. Probability values less than 0.05 were con-
sidered statistically significant. All analyses were performed
using the STATA software package version 12.1.

Ethics and Data Protection
This study was conducted in accordance with the ethical
principles for medical research published by the World Med-
ical Association in the Helsinki Declaration. According to
the National Committee on Health Research Ethics, this
study did not require ethical approval but only approval for
data collection. Permission to register the variables in this
study has been obtained through the Danish Data Protection
Agency22. Official approval was obtained for usinge the EQ-
5D for research purposes23.

Results

There were 544 patients eligible for inclusion; 94 were
excluded in the final analysis. The reasons for exclusion

included residence outside Denmark, dementia, language
problems and refusal to fill out the questionnaire. These
patients were registered with all study variables except for
EQ-5D scores.

Significantly more men than women were enrolled.
The average age at referral was 65 years (SD, 11; range,
20–95 years). The most frequent primary oncologic diag-
noses were lung, breast and prostate cancer. Tokuhashi
Revised scores were significantly higher in the 19% of
patients who underwent surgery than in those treated with
radiotherapy alone (9.7 vs. 8.8; P = 0.014). The patients
excluded in the study (94 cases) did not differ from the
included patients regarding subsequent treatment and sex,
but did differ significantly regarding mean age, mean survival
and mean Tokuhashi score (Table 1).

The overall average response rate for all included
patients was 84% with no significant difference in response
rates between surgically treated (81%) and non-surgically
treated patients (85%). The overall average completion rate
for the included patients was 72%. There was no significant
difference in completion rate between surgically (73%) and
non-surgically treated (71%) patients. Throughout the study
period there were no significant differences in response or
completion rates (Tables 2–3).

The mean EQ-5D score increased at each follow-up
(Table 4). Patients who underwent surgery had significantly
lower EQ-5D scores at baseline (0.28; 95% CI, 0.19–0.36)
than patients treated with radiotherapy alone (0.42; 95% CI,
0.38–0.46). However; on follow-up patients who underwent
surgery had a considerably higher EQ-5D score (0.71; 95%
CI, 0.64–0.71) than patients treated with radiotherapy alone
(0.63; 95% CI, 0.56–0.70; Table 4 and Fig. 2).

Patients who underwent surgery were grouped accord-
ing to survival. Those who survived at least 52 weeks had a
lower mean EQ-5D score at baseline (0.32; 95% CI,
0.20–0.44) than those with shorter survival, in whom the
EQ-5D was 0.71 (95% CI, 0.64–0.77) at the last follow-up.
Patients who underwent surgery and survived less than
6 months had the lowest mean EQ-5D score at baseline
(0.21; 95% CI, 0.08–0.35); however, the mean EQ-5D score
in this group declined at each follow-up and was 0.12 (95%
CI, −0.09 to 0.34) at 12 weeks follow-up (Fig. 3).
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Patients treated with radiotherapy alone were also
grouped according to survival status. Those who survived
more than 1 year had the highest mean EQ-5D score at
baseline (0.54; 95% CI, 0.48–0.61). The mean EQ-5D score
increased at 6, 12 and 26 weeks follow-up and then
decreased towards the end of follow-up. At 52 weeks follow-
up the mean EQ-5D score was 0.64 (95% CI, 0.56–0.71) for
patients who were still alive (Fig. 4). Patients treated with

radiotherapy alone who survived less than 26 weeks had a
mean EQ-5D score at baseline of 0.36 (95% CI, 0.32–0.41).
The mean EQ-5D score increased to 0.40 (95% CI,
0.32–0.49) at 12 weeks follow-up; however, this difference
was not statistically significant (Fig. 4).

The “gain” in mean EQ-5D score from baseline to each
follow-up was statistically significant for patients who under-
went surgery. Patients treated with radiotherapy alone

TABLE 1 Characteristics of consecutive patients diagnosed with metastatic spinal cord compression

Treatment groups Subgroups Cases
Men

(cases [%])
Age (years,
mean [SD])

Tokuhashi score
(mean [CI])

Survival days
(median [CI])

Patients who agreed to participate
(450 cases)

SR 69 36 (52) 64 (10) 9.7 (8.9–10.2) 323 (145–365)
RA 381 224 (59) 66 (11) 8.8 (8.5–9.1) 124 (102–145)

Patients who did not agree to
participate (94 cases)

SR 18 12 (67) 62 (11) 9.4 (7.9–11.0) 150 (52–365)
RA 76 45 (59) 70 (12) 7.7 (7.0–8.3) 25 (18–31)

All patients (544 cases) 544 317 (58) 66 (10) 9.0 (8.7–9.2) 108 (90–127)
Statistic value P = 0.953 P = 0.262 P = 0.031 P = 0.009 P < 0.000

RA, subgroup of patients treated with radiotherapy alone; SR, subgroup of patients treated with surgery and radiotherapy. P values are for differences between
patients who did and patients who did not agree to participate in the survey

TABLE 2 Response and completion rates for patients responding at individual time points (cases [%])

Response at individual time points Patients alive

Subgroup treated with surgery Subgroup treated with radiotherapy alone

Response Completion Response Completion

Baseline 544 74 (86) 59 (69) 406 (89) 311 (68)
6 weeks 380 49 (75) 47 (72) 261 (86) 215 (70)
12 weeks 305 42 (78) 41 (76) 201 (84) 182 (76)
26 weeks 200 32 (86) 29 (78) 127 (83) 118 (77)
52 weeks 131 23 (77) 23 (77) 65 (70) 64 (69)
Average rates (81) (73) (85) (71)

TABLE 3 Response and completion rates for patients both responding at baseline and follow-up (cases [%])

Subgroup treated with surgery Subgroup treated with radiotherapy alone

Patients both responding at baseline and follow up Patients alive Response Completion Response Completion

Baseline & 6 weeks 380 47 (72) 41 (61) 234 (61) 171 (56)
Baseline &12 weeks 305 41 (76) 33 (61) 180 (75) 142 (59)
Baseline & 26 weeks 200 30 (81) 25 (67) 115 (75) 91 (59)
Baseline & 52 weeks 131 21 (70) 20 (67) 56 (58) 50 (54)
Average rates (73) (63) (74) (57)

TABLE 4 Mean EQ-5D scores at baseline and follow-up with 95% confidence intervals

Subgroups Baseline 6 weeks 12 weeks 26 weeks 52 weeks

SR 0.28 (0.19–0.36) 0.44 (0.34–0.55) 0.55 (0.45–0.64) 0.60 (0.49–0.71) 0.71 (0.64–0.77)
RA 0.42 (0.38–0.46) 0.51 (0.47–0.55) 0.56 (0.52–0.64) 0.60 (0.56–0.70) 0.63 (0.56–0.70)
All patients 0.40 (0.36–0.43) 0.50 (0.46–0.53) 0.56 (0.52–0.60) 0.61 (0.55–0.64) 0.65 (0.60–0.71)

RA, subgroup of patients treated with radiotherapy alone; SR, subgroup of patients treated with surgery and radiotherapy
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showed no statistically significant “gain” in mean EQ-5D
score from baseline to each follow-up (Fig. 5).

Discussion

The present study, based on 544 consecutive patients
admitted with MSCC, shows that it is feasible to rou-

tinely measure HRQoL using the EQ-5D questionnaire.
Furthermore, the study shows that both surgical and
non-surgical treatment of MSCC results in significant
improvements in HRQoL. Patients who underwent surgery
had a low mean EQ-5D score at baseline, which increased at
each follow-up if they survived more than 6 months and
decreased at each follow-up if they survived less than
6 months. Patients treated with radiotherapy alone had a
more moderate increase in mean EQ-5D score for all sur-
vival states.

HRQoL in Patients with MSCC
It has been stated that HRQoL can be difficult to measure in
this group of patients and that generic health profiles would
be valuable4,5,12,14–16,24. The present study suggests that an
assessment of HRQoL can be achieved with the EQ-5D and
that the response and completion rates are acceptable. In
previous studies, the response rates have been between 65%
and 79%, these percentages having been calculated as per-
centage participants among the patients who had already
agreed to participate in the studies17,18,25. Given that both
cancer treatment in general and surgical techniques are con-
stantly improving, the present study contributes valuable
data, being based on a large, consecutive, prospective, 1-year
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cohort from a major spine center and accordingly reflecting
current HRQoL in patients with acute symptoms of MSCC.

It is important to recognize certain issues when mea-
suring utility scores and using them to calculate QALY’s in
terminal cancer patients26. One such issue is that a person’s
evaluation of their state of health tends to depend on its cur-
rent level. A very slight improvement in mobility may seem
negligible to a fully functioning and healthy individual, but
may be very important and meaningful for a late-stage can-
cer patient who is mostly bedridden27. There are also impor-
tant differences in the ways in which patients adjust their
activities to adapt to states of ill health over time and lessen
the impact of their disability. Thus, some of the improve-
ment in HRQoL reported by patients with the longest sur-
vival may have been influenced by the degree of
adaptation28. However, this did not seem to have a great
impact on our findings because the utility scores of patients
treated with radiotherapy declined towards the end of
follow-up (Fig. 3).

Few other studies have reported the quality of life
among patients with MSCC undergoing surgery15,18. Falicov
et al. showed that HRQoL improved after surgery at each
follow-up from 6 weeks to 1 year17. In the present study,
HRQoL improved significantly at each follow up in patients
undergoing surgery (Fig. 3). However, when we analyzed
mean HRQoL at each follow up in the individual survival
groups, their mean HRQoL only improved in patients who
lived longer than 6 months after surgery (Fig. 4).

Clinical guidelines do generally not recommend sur-
gery for patients with an expected survival of less than
3 months because the associated benefit is not always com-
mensurate with the risk of complications8,29. The results of
the present study provide no evidence against treating sur-
vival as a crucial element when evaluating patients with spi-
nal metastases. However, our results may indicate that
clinical guidelines should specify that patients should an even
longer expected survival before offering surgery: we identi-
fied no overall improvement in HRQoL in patients with
observed survivals of less than six months treated surgi-
cally (Fig. 5).

The HRQoL, measured with the EQ-5D questionnaire,
has been assessed in a study comparing a single fraction ver-
sus multiple fractions of radiotherapy in patients with symp-
tomatic spinal metastases18. In line with the results of the
present study, those authors found that radiotherapy

improves quality of life after treatment, but that the improve-
ment subsequently declines18.

Limitations of the Present Study
A limitation of this study is the response rate at baseline and
during follow-up that was not caused by death. This means
that at baseline the mean EQ-5D scores would likely have been
lower if all patients had completed the EQ-5D questionnaires:
patients treated with radiotherapy who were not willing to par-
ticipate in the study had a significantly shorter survival and sig-
nificantly lower Tokuhashi score than those who did
participate (Table 1). In contrast, patients who underwent sur-
gery had a significantly lower mean EQ-5D score at baseline
than patients treated with radiotherapy; however, the response
rates did not differ significantly between these two groups
(Tables 2–3). It is thus unclear whether the patients’ health
state may have affected their overall response rates at baseline.
We consider it likely that most of the loss to follow-up was
attributable to the mortality and morbidity associated with
late-stage cancer. However, we have no firm data to support
the contention that the patients with the worst health state
were the ones who were unwilling or unable to complete the
questionnaire14,16. This could have biased the results such that
the EQ-5D scores presented in this study are higher than they
would have been if no patients had been lost to follow-up. Fur-
thermore, it should be noted that when patients with poor
health die during a study, the average HRQoL of the remaining
patients increases, other things being equal. Thus, the EQ-5D
scores gradually improve as the patients with the worst health
die. We have tried to make this clear by dividing the patients
into survival groups, but we cannot rule out bias due to differ-
ent health states within the groups.

Conclusions

Despite these limitations, this study shows that it is feasible
to routinely measure HRQoL with the EQ-5D in patients

with acute symptoms of MSCC admitted for evaluation. Fur-
ther, HRQoL varies substantially over time among patients
treated for acute symptoms of MSCC. We recommend that the
utility scores from the present study be included in future
health economic analysis on patients treated for MSCC.
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