
Abstract. Background/Aim: An increasing number of patients
undergo surgical treatment for metastatic spinal cord
compression (MSCC). However, the possible role of sex as an
independent predictor of long-term survival has not been
studied. This study aimed to examine whether sex is associated
with long-term survival after surgical treatment in patients with
MSCC. Patients and Methods: A total of 110 patients were
operated on for MSCC from 2005 through 2006. The relation
between sex and overall survival was investigated. The follow-
up period was 10 years. Results: Survival time was
significantly longer for women compared to men (mean±SD:
29±5.2 vs. 14±3.6 month (p=0.01). With adjusted analysis, this
difference remained statistically significant. After adjusting for
specific primary tumor type and time since surgery, the hazard-
ratio of 10-year survival for men compared to women was 1.47
(95% confidence intervaI=1.01-2.18, p=0.048). Conclusion:
These findings indicate that sex is associated with long-term
survival in patients treated for MSCC.

Survival time among patients with cancer has increased
within the past decades. As a result, patients suffering from
spinal metastasis have also experienced an improved survival
duration (1-3). With prolonged survival, the risk of severe
complications follows, such as metastatic spinal cord
compression (MSCC). Patients with MSCC are often acutely
referred with neurological impairment and pain, and the
condition has a severe negative impact on the quality of life.
Yet the majority of patients are not recommended as

candidates for surgery because of their general condition and
the short expected survival (4, 5).  

Several pre-operative prognostic scoring systems for
patients with MSCC have been developed (6-10). The
conclusions from evaluations are mixed (11-14) and there is
a need for continuously adapting these scoring systems as
survival time increases. Based on the collection of data for
a decade, we had the unique possibility to study long-term
survival among patients with MSCC. 

In many areas of cancer research, it has been shown that sex
and survival are correlated. Women tend to live longer, and in
many conditions, sex is viewed as an independent predictive
factor for increased survival time (15-17). Few clinical studies
have completed long-term survival analysis of patients with
MSCC. The majority of long-term studies have focused on
relatively specific types of primary cancer or have only
included patients undergoing complex procedures (18-20).

In a prospective study with 10 years of follow-up, we
aimed to examine whether sex is associated with long-term
survival after surgical treatment in patients with MSCC.

Patients and Methods

Study design and population. This was a prospective consecutive
cohort study. The study population included all patients with a
diagnosis of MSCC referred to a single tertiary Spine Unit from
January 1, 2005 to December 31, 2006. The population was
previously part of a published study with a different purpose (3).

Data collection. At the time of admission, basic demographic and
clinical data were prospectively registered in the Department’s
clinical database. At the time of follow-up, the database was
reviewed and survival status was retrieved from the patient files.
For the patients who underwent more than one procedure in the
study period, the date of the first operation was used as the index
surgery date. Corresponding to 10 years after the index surgery date,
survival status was retrieved from the Department’s clinical
database. Five patients were excluded from the study due to
osteoporosis (n=1), tuberculosis spondylitis (n=1) and loss to
follow-up (n=3). According to the National Committee on Health
Research Ethics, this study did not require ethical approval nor
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patient consent but only approval for data collection. Permission to
register the variables in this study was obtained through the Danish
Data Protection Agency (2008-41-2128 and 2014-41-2820).

Treatment modality. All patients underwent posterior decompression
and pedicle screw fixation two levels above and two levels below
the level of the metastatic lesion in the spine. Postoperative
radiation therapy was initiated 2 weeks later for all patients.

Statistical analysis. The hazard ratio (HR) and 95% confidence
interval (CI) of change in accumulated survival time according to
cancer type and sex were estimated using Cox regression. Survival
in months was used as the underlying time and the follow-up ended
10 years after admission or at death, whichever came first. Kaplan–
Meier survival curves were used to compare survival between
groups. A p-value of less than 0.05 was considered statistically
significant. All statistical calculations were made using the Stata
12.0 (Stata Corporation, TX, USA).

Results

Participants and descriptive data. A total of 110 patients were
included: 59 men and 51 women. The age at surgery
(mean±SD) was 63±11.3 years, and the mean survival time
was 21±3.1 months. When stratified by sex, the mean survival
was 29±5.2 months and 14±3.6 months for women and men,
respectively. This difference was statistically significant
(p<0.01). The corresponding Kaplan–Meier survival curves
are depicted in Figure 1. Four women and one man survived
the follow-up period of 10 years. Three of these patients were
diagnosed with an unknown primary tumor, one with diffuse
large-cell lymphoma and one with myeloma. 

Main results. The HR of 10-year survival for men compared
to women was 1.79 (95% CI=1.20-2.66, p=0.01). After
adjusting for primary tumor site and age at surgery the HR was
1.47 (95% CI=1.01-2.18, p=0.048). The distribution of primary
tumor sites is shown in Table I. A total of 16 sites of primary
tumors were registered. The largest subgroup was that of
unknown primary tumor, followed by those of the prostate and
breast, as the largest groups with known primary tumor types. 

Discussion

In this prospective cohort study, there was a significantly higher
10-year survival rate in women compared to men operated for
MSCC. This difference remained statistically significant after
adjustments for primary tumor site and age at operation.

It is well-documented that the longevity of women is superior
to that of men. It is not clear why but the survival rates women
are higher for virtually all primary causes of death (21). The
same pattern is not as clear among patients with MSCC. Morgen
et al. assessed 1-year survival for patients with MSCC in a
period of 6 years without identifying a sex-related difference (3).
The largest groups in the present study with a known primary

tumor were patients with prostate and breast cancer. Obviously,
prostate and breast cancer are sex-specific primary tumor sites.
Comparing data of the two tumor sites from The Association of
Nordic Cancer registries (NORDCAN) showed similar relative
survival rates for patients with prostate and those with breast
cancer, including 5-year relative survival rates (1). Lung and
renal cancer were also among the main primary tumors in this
study. Only one woman had lung cancer as primary tumor. The
relatively small sample size in the present study might explain
why only one woman with lung cancer was seen. In a study by
Rades et al. of a cohort of 356 patients with MSCC of non-
small-cell lung cancer (NSCLC) the male:female ratio was 3:1
(19). Park et al. prospectively included 50 patients with MSCC
derived from NSCLC who underwent surgical treatment with a
follow-up of 4 years, and found no association between sex and
survival (22). Lei et al. retrospectively assessed 73 patients with
surgically treated MSCC with a follow-up of 3 years, and sex
was not associated with survival (23). Rades et al. conducted a
retrospective study assessing patients with MSCC derived from
renal cell carcinoma with nearly 5-year follow-up for survivors.
Sex was also not associated with survival. It should be noted,
however, that the treatment modality was radiotherapy (24). It
seems that studies with short-term follow-up do not find any
association of sex with survival. 

National, epidemiological data have shown increased
incidence and mortality of cancer with age (25-29). In the
present study, the relation between sex and survival duration was
still statistically significant after adjusting for age. Currently, the
survival duration is predicted by established scoring systems
assessing a different number of predictive factors (6-8,30). The
most commonly used scoring systems are the revised Tokuhashi
(8) and the Tomita (11) scoring systems. However, the precision
in predicting survival is not optimal (11, 12, 31, 32). Some of
the scoring systems were developed one or two decades ago,
when surgical treatments were controversial, and radiotherapy
and chemotherapy have been improved markedly since then,
resulting in improved overall survival (33-35). 

Limitations

Our study has some strengths and limitations that need to be
considered in order to qualify the conclusion. The primary
strength of the present study was its 10-year follow-up, which
allowed for analysis of long-term survival. The follow-up
methods via the Department’s computerized clinical database
enabled easy extraction of data, thus securing minimal loss to
follow-up, thereby increasing the internal validity. Furthermore,
an important strength was the one-center prospective,
consecutive design combined with a relatively short period of
enrollment. These factors ensured low variability in treatment
modality and number of surgeons treating the patients.
However, it could be argued that one limitation of long-term
follow-up studies of patients with spinal metastasis was that
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the treatment of the underlying condition as well as the
postoperative radiotherapy has developed considerably over the
past 10 years (35, 36). Our treatment facility corresponds to a
population of 2.2 million and the cohort is most likely
representative for the entire country and probably most Western
countries. In the present study, the largest group consisted of
patients with unknown primary tumor, accounting for one-third
of the population. This is more than previously reported in
patients with spinal metastasis and may be considered as a
weakness (3, 37). This may reflect the fact that a centralized
referral system increases the number of patients with spinal
metastasis as the first symptom of an oncological condition.
Despite this, a similar distribution of primary tumor types has
been found in other comparable studies, supporting the notion
that the present cohort is representative of patients with MSCC
(35, 38). Another limitation is that the study size only allowed
for limited analysis of subgroup survival. We also acknowledge
the fact that the studies conducted to develop the preoperative
scoring systems in patients with spinal metastasis were based
on a slightly larger sample sizes (6-8). 

An increasing number of patients can be expected as long-
term survivors due to earlier diagnosis, new and more
effective cancer drugs, and improved surgical methods. This
corroborates the need to focus on longer survival times in
patients with MSCC, since these patients may be offered a
more radical surgical treatment. Additional large, well-
conducted prospective studies with a consistent treatment
modality and a focused follow-up design regarding primary
oncological diagnosis are needed.

Conclusion

This study indicates that sex is associated with long-term
survival for patients undergoing surgical treatment for
MSCC. Including sex as a prognostic variable may improve
the selection of patients suitable for radical surgery.  
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Figure 1. Kaplan–Meier curves estimated for each sex. F: Female; M: male.
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