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Outcome of Treatment for Spinal Metastases Using
Scoring System for Preoperative Evaluation of Prognosis

Yasuaki Tokuhashi, MD, Yasumitsu Ajiro, MD, and Natsuki Umezawa, MD

Study Design. Prospective study.
Objective. To evaluate our treatment outcome for spi-

nal metastases using our treatment strategy based on
prognostic scoring system.

Summary of Background Data. In the treatment of
spinal metastases, life expectancy is most important, and
our scoring system for metastatic spine tumor prognosis
has been useful for such prognostic evaluation.

Methods. Conservative treatment or palliative surgery
was indicated in patients with a predicted prognosis of
less than 6 months or in those with multiple vertebral me-
tastases, whereas excisional surgery was performed in pa-
tients with a predicated prognosis of 1 year or more, or with
a predicted prognosis of 6 months or more, and with me-
tastasis in a single vertebra. One hundred eighty-three
patients were prospectively treated according to this
principle using our prognostic scoring system, and the
outcome was evaluated.

Results. The consistency rate between the predicted
prognosis from the criteria of the scoring system and the
actual survival period was high in patients within each
score range (0–8, 9–11, or 12–15), 87.9% in the 183 pa-
tients. Only the palliative surgery group (n � 55) showed
a significant improvement of the Barthel index between
before and after treatment (P � 0.01). The mean maxi-
mum Barthel index after treatment in any modality ran
parallel to the total scores of our scoring system.

Conclusion. The prognostic criteria using our scoring
system were useful for the pretreatment evaluation of
prognosis irrespective of the treatment modality. In any
treatment, the survival period of the patients affected the
functional prognosis; therefore, it may be appropriate and
realistic to select treatment methods by giving first prior-
ity to the life expectancy of patients.

Key words: prognosis evaluation system, metastatic
spine tumor, treatment modality, ADL (activity of daily
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There are limits to the treatment of metastatic spine tu-
mors as a systemic disease. The selection of treatment
methods that efficiently relieve pain and improve QOL
under restricted conditions is the most important. In par-
ticular, because the life expectancy of patients most
markedly reflects the treatment limitations, prognostic
evaluation is most important.

Therefore, since 1987, we have evaluated life ex-
pectancy using our original prognostic scoring system
(Table 1)1–5 and then selected treatment methods, giving
first priority to the predicted prognosis (Figure 1).4,5 This
scoring system for the preoperative evaluation of meta-
static spine tumor prognosis has been useful to predict
prognosis.2,5–8

The effects of treatment for metastatic spinal tumors
cannot be generalized because the survival periods and
functional prognoses vary; therefore, we prospectively
evaluated the effects and rationality of our treatment
strategy, in which treatment methods are selected based
primarily on the predicted prognosis determined using
our prognostic scoring system, in terms of clinical out-
come and achieved activity of daily life (ADL) according
to treatment methods.

Materials and Methods

Patient and Clinical Characteristics
The subjects were 183 patients [122 men and 61 women, aged
20–83 years (mean, 66.5 years)] who died after treatment in
our department after 1998. The affected level was the cervical
spine in 46 patients, thoracic spine in 111, and lumbar and
sacral spine in 59. The primary lesion was located in the lung in
46 patients, kidney in 22, prostate in 20, breast in 14, liver in
13, stomach in 6, rectum in 6, colon in 5, pancreas in 5, thyroid
gland in 4, ovary in 4, esophagus in 3, bladder in 3, and others
in 16; the location of the primary lesion was unknown in the
other 16. The severity of paralysis before treatment according
to the Frankel classification was A in 3 patients, B in 20, C in
60, D in 52, and E in 48.

Treatment Methods
The surgical indications were: (1) pain/paralysis due to collapse
of the spine, (2) pain/paralysis due to tumor invasion to the
spinal cord, (3) pain due to radio-resistant cancers, and (4)
persistent pain resistant to conservative treatment. Conserva-
tive treatment was preferably performed in patients: (1) highly
sensitive to hormonotherapy or radiotherapy and with less
than 6 months’ life expectancy, (2) with a poor general condi-
tion, (3) without the will to live, and (4) who did not consent to
surgery.

Excisional surgery (total excision of the vertebral bodies or
total spondylectomy followed by spinal reconstruction) was
performed in 13 patients, palliative surgery (spinal stabilization
with curettage/decompression) in 55, and conservative treat-
ment in 115. In the excisional surgery group, total excision of
the vertebral bodies from the anterior approach was performed
in 3 patients, and en-bloc total spondylectomy (5 from the
posterior approach and 5 from the combined approach) in 10.
The surgical margins were marginal in 8 and intralesional in 2.
Ten received adjuvant therapy (chemotherapy, radiation, or
both) after surgery. In the palliative surgery group (all surgical
margins were intralesional), posterior decompression and pos-
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terior spinal stabilization were performed in 50 patients, and an-
terior curettage and stabilization in 5. After surgery, 47 patients
received adjuvant therapy (chemotherapy, radiation, or both).

In the conservative treatment group, radiation therapy was
performed in 69 of the 115 patients, chemotherapy in 40, and
hormonotherapy in 5, but only pain relief by analgesic medi-
cation in 20.

In all study patients, pain relief, such as the administration
of narcotic analgesics, was administered without restriction,
and adjustments were made with the first priority being given
to patient requests regardless of the treatment modality.

Preoperative Evaluation System for the Prognosis of
Metastatic Spine Tumors and Treatment Strategy

Treatment methods were selected with first priority being given
to the predicted prognosis determined using our prognostic

scoring system (Table 1),1–5 and final adjustments were made
based on the opinions of oncologists and patient requests. The
evaluation system for the prognosis of metastatic spinal tumors
(Table 1)1–5 consisted of the following 6 items (total score, 15):
general condition,3 number of extraspinal bone metastases,
number of metastases in the vertebral body, presence or ab-
sence of metastases to major internal organs, site of the primary
lesion, and the severity of palsy.

On the basis of our retrospective data,1–4 conservative or
palliative procedures were selected for patients with a total
score of 8 or less (predicted survival period, less than 6 months)
(Figure 1). In patients with a total score of 12 or more and a
single lesion (predicted survival period, 1 year or more), exci-
sional procedures were selected. In patients with a total score of 9
to 11, excisional procedures were rarely indicated in a single lesion
without metastases to the major internal organs (Figure 1).

Patient Outcome
The survival period after treatment, pain relief, improvement
of paralysis, and ADL (Barthel index9) were evaluated in this
prospective study.

Pain relief was graded into 3 categories: “no pain/absence of
pain” (VAS less than 10, no ADL limitations due to pain irre-
spective of the use of analgesic medication), “mild pain” (VAS
10–30, improvement of pain compared with the pretreatment
state but slight ADL limitations due to pain), and “no change”
(VAS more than 40, similar to the pretreatment state and
marked ADL limitations due to pain). Pain relief was evaluated
4 weeks after the initiation of treatment. The pain recurrence
rate until 1 month before death was also investigated.

Concerning the degree of improvement, “improvement of
paralysis” was defined as improvement by 1 grade or more
according to the Frankel classification 4 weeks after treatment
in patients with motor paralysis, and the subsequent condition
was classified as “maintenance of improvement,” which was
maintenance of improvement of paralysis until 1 month before
death, and “recurrence,” which was recurrence/aggravation of
paralysis. The absence of aggravation or improvement of pa-
ralysis by 1 grade or more according to the Frankel classifica-
tion was regarded as “no change,” and aggravation by 1 grade
or more was regarded as “aggravation.”

To evaluate ADL improvement, the Barthel index (9) before
treatment, the maximum Barthel index acquired after treat-
ment, and the period with maintenance of improvement after
treatment (effective period after treatment/survival period after
treatment) were investigated.

Statistical Analysis
The variables measured in the study were investigated for as-
sociation using Fisher exact test when 2 categories existed for a
variable and Pearson �2 test when 3 or more categories existed
for a variable. Statistical significance was determined by
2-tailed P � 0.05. All statistical analyses were performed using
StatMate III (ATMS Co., Ltd., Tokyo, Japan).

Results

Total Scores in the Preoperative Evaluation System
for the Prognosis of Metastatic Spine Tumors and the
Survival Period After Treatment

Although we explained our treatment strategy to all pa-
tients and their families, treatment methods beyond the
principle of our strategy were selected at their request in 27
patients. Overall, 156 of 183 patients (85.2%) were treated

Table 1. Evaluation System for the Prognosis of
Metastatic Spine Tumors (1999)4,5

General condition (performance status) Score
Poor (PS 10%–40%) 0
Moderate (PS 50%–70%) 1
Good (PS80%–100%) 2

No. extraspinal bone metastases foci
�3 0
1–2 1
0 2

No. metastases in the vertebral body
�3 0
2 1
1 2

Metastases to the major internal organs
Unremovable 0
Removable 1
No metastases 2

Primary site of the cancer
Lung, osteosarcoma, stomach 0
bladder, esophagus, pancreas
Liver, gall bladder, unidentified 1
Others 2
Kidney, uterus 3
Rectum 4
Thyroid, breast, prostate, carcinoid tumor 5

Palsy
Complete (Frankel A, B) 0
Incomplete (Frankel C, D) 1
None (Frankel E) 2

Total 15

Criteria of predicted prognosis: total score (TS) 0–8 3 �6 months, TS 9–11 3
�6, TS 12–15 3 �1 year.

00 -- 88

99 -- 1111

1212 -- 1515

Palliative surgeryPalliative surgery

ExcisionalExcisional surgerysurgery

Conservative treatmentConservative treatment

Predicted prognosis Predicted prognosis 
6 months6 months

Predicted prognosisPredicted prognosis
6 months 6 months 

Predicted prognosisPredicted prognosis
1 year 1 year 

••Single lesionSingle lesion
••No metastases to the major internal organsNo metastases to the major internal organs

Total Score

Figure 1. Strategy of treatment for spinal metastases.
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using the scoring system to predict prognosis (Table 2).
The survival period after treatment was less than 6
months in 87.1% of patients with a total score of 0 to 8
(n � 124), 6 months or more in 87.2% of those with a
total score of 9 to 11 (n � 39), and 1 year or more in
95.0% of those with a total score of 12 to 15 (n � 20).
The rate of consistency between each prognostic crite-
rion and the survival period was more than 87%, and the
overall consistency rate was 88.0% (Table 3).

Pain-Relieving Effects
We administered narcotic analgesics without restriction as
much as possible, regardless of the treatment modality;
therefore, although the results are not pure effects of an
independent treatment modality, pain relief was the first pri-
ority in symptomatic treatment in our treatment strategy.

Four weeks after beginning treatment, “no pain/
absence of pain” and “mild pain” were observed in 88.9%
and 7.4%, respectively, in the excisional surgery group, and
79.2% and 14.4%, respectively, in the palliative surgery
group, showing no significant difference between the 2
groups (�2 test, P � 0.51) (Figure 2). In the conservative
treatment group, “no pain/absence of pain” was observed
in 37.8%, and “mild pain” in 39.6%. Although these per-
centages in the conservative treatment group significantly
differed from those in the surgery groups (�2 test, P �
0.001), the total percentage for “no pain/absence of pain”
and “mild pain,” so-called “effective,” was 77.4%, show-
ing generally good results. “Recurrence of pain” during the
course was observed in about 10% in each group.

Improvement of Paralysis
Paralysis developed in 76.9% in the excisional surgery
group, 89.1% in the palliative surgery group, and 66.1%
in the conservative treatment group. Improvement of pa-
ralysis (“maintenance of improvement” and “recurrence
of paralysis”) was observed in 70.0% in the excisional
surgery group and 81.6% in the palliative surgery group,
but only 3.9% in the conservative treatment group.

“Maintenance of improvement” was observed in 60.0%
in the excisional surgery group and in 48.9% in the pal-
liative surgery group (Figure 3). As the preoperative dis-
tribution of the Frankel classification was also signifi-
cantly different between the 2 surgery groups (�2 test;
P � 0.0017), we could not discuss the difference in post-
operative improvement between them.

Paralysis was newly developed during the course in 2
of 3 patients without paralysis in the excisional surgery
group and 2 of 6 patients without paralysis in the pallia-
tive surgery group. In the conservative group, 14 of 39
patients without paralysis also developed new paralysis
during the course.

Activity of Daily Life (Barthel Index)
In the palliative surgery group, the mean Barthel index
before treatment was 54.8, lowest among the 3 groups,
but the maximum mean index after treatment was 69.6,
and the mean improvement in the index after treatment
was 14.8, having significant difference between before
and after (t test, P � 0.01) among the 3 treatment
groups. The mean duration of positive effects was 53.7%
of the survival period. In the excisional surgery group,
the mean maximum Barthel index after treatment was
86.4, highest among the 3 groups, and the mean duration
of positive effects was 72.6% of the survival period, also
highest among the 3 groups (49.7% in the conservative
treatment group), but no significant improvement of the
index was observed between before and after. The con-
servative treatment group showed a mean improvement
of only 0.5 after treatment.

In patients with a total score of 12 to 15 in the preop-
erative evaluation system for the prognosis of metastatic
spine tumors (predicted survival: 1 year or more), the
mean maximum Barthel index after treatment was more
than 88 in each treatment modality group. In patients
with a total prognostic score of 9 to 11 (predicted sur-
vival: 6 months or more), results similar to in those with
a total score of 12 to 15 were observed, excluding a
Barthel index after treatment of slightly lower than 80 in
the palliative surgery group.

Table 2. Treatment Modalities

Total Score Group 0–8 9–11 12–15

Excisional surgery (n � 13) 2 5 6
Palliative surgery (n � 55) 32 14 9
Conservative treatment (n � 115) 90 20 5

The patients displayed with italic selected the treatment of modalities beyond
the principle of our strategy at their own requests.

Table 3. Distribution of the Total Score and the
Survival Period

Total Score (pts)

Survival Period

�6 mo 6 mo to 1 yr �1 yr

0–8 (n � 124) 108 (87.1%) 10 6
9–11 (n � 39) 5 20 (87.2%) 14
12–15 (n � 20) 1 19 (95.0%)

Figure 2. Pain-relieving effects. Conservative indicates conserva-
tive treatment; palliative, palliative surgery; excisional, excisional
surgery.
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However, in patients with a total prognostic score of 0
to 8 (predicted survival: less than 6 months), the mean
maximum Barthel index after treatment was low in each
treatment modality group. In particular, in the excisional
surgery group, the Barthel index before treatment was
higher than that in the palliative surgery group, but the
mean maximum index after treatment was lower than the
preoperative index (Figure 4). Concerning mean changes of
the Barthel index between before and after treatment, only
the palliative surgery group with a total score of 12 to 15
had a significant difference (t test; P � 0.01).

Discussion

In the treatment of spinal metastases, the importance
of selecting treatment methods according to life ex-
pectancy has been suggested. The prognosis from the
primary site of cancer can be predicted quite accu-
rately according to the TNM classification of primary
cancer; however, because the prognostic evaluation of

spinal metastases is not always adequate, various
prognostic evaluation methods have been devel-
oped.1,2,4 –7,10 –14 Our scoring system for the preopera-
tive evaluation of metastatic spine tumor prognosis was
also useful to predict life expectancy at the time of select-
ing treatment methods.

There have been many studies on the treatment out-
comes for metastatic spinal tumors,15–20 but only a few
prospective studies have shown clear treatment indica-
tions21,22; therefore, few studies of evidence-based med-
icine (EBM) have been performed for most treatment
methods because absolute indication criteria could not
be established to select treatment methods due to the
variety of symptoms, survival prognoses, and social
backgrounds. Although we also attempted prospective
treatment, giving first priority to the predicted prognosis
according to the prognostic criteria shown in Figure 1,
156 of 183 patients (85.2%) could be completely treated
along our treatment strategy.

Figure 3. Improvement of paral-
ysis. Conservative indicates con-
servative treatment; palliative,
palliative surgery; excisional, ex-
cisional surgery.

Figure 4. Changes in the Bar-
thel index after treatment ac-
cording to the total score in the
scoring system for the preoper-
ative evaluation of metastatic
spine tumor prognosis. Before tr
indicates before treatment; max
after tr, maximum after treat-
ment; conservative, conservative
treatment; palliative, palliative
surgery; excisional, excisional
surgery.
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As a result, mostly satisfactory results could be obtained
for pain relief for each treatment modality. Both surgical
treatment methods had limitations in the maintenance of
improved paralysis, but it was shown that the palliative
surgery group significantly improved their Barthel index
between before and after treatment. Although 2 other treat-
ment methods also improved their Barthel index between
before and after treatment, there was no significant differ-
ence between them. The simplicity, validity, and reliability
of the Barthel index as an ADL evaluation method have
been confirmed. Discharge to home is considered impossi-
ble in 90% of patients with a Barthel index of 60 or less.
Based on changes in the Barthel index in our study, the
mean maximum Barthel index after any treatment ran par-
allel to the total scores of the preoperative evaluation sys-
tem for the prognosis of metastatic spine tumors. This
means that the functional prognosis depended on the sur-
vival period irrespective of the treatment modality; there-
fore, if selection of the treatment modality is appropriate
and there are no accidental phenomena, functional out-
comes are determined by the survival period.

At present, it may be appropriate and realistic to select
treatment methods by giving first priority to the predicted
prognosis, considering the advantages and limitations of
each treatment option. Recent advances in the treatment of
metastatic cancer in various fields have been remarkable;
however, because radical surgery is still difficult in most
patients with spinal metastases, treatment methods should
be selected with first priority being given to the life expect-
ancy of the patients. At present, our scoring system for the
preoperative evaluation of metastatic spine tumor
prognosis is useful to evaluate life expectancy when
selecting treatment methods; however, flexible revi-
sions are also necessary for an improved prognostic
evaluation system based on the effects of new treat-
ment methods in various fields.

Key Points

● We prospectively selected treatment methods to
183 patients with spinal metastases, giving first pri-
ority to the life expectancy determined using a
prognostic scoring system.
● The consistency rate between the predicted prog-
nosis from the criteria of the scoring system and the
actual survival period was 87.9% in them.
● The mean maximum Barthel index after treat-
ment in any modality ran parallel to the total scores
of our scoring system.

● Irrespective of the modality of treatment, the
survival periods of the patients have affected the
functional prognosis such as Barthel index.
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