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Abstract
Assessing the prognosis before treatment for metastatic spine tumor is extremely important in therapy selection. Therefore, we review some prognostic scoring systems and their outcomes. Articles with combinations of two keywords among “metastatic spine tumor” and “prognosis”, “score”, “scoring system”, “predicting”, or “life expectancy” were searched for in PubMed. As a result, 236 articles were extracted. Those referring to representative scoring systems about predicting the survival of patients with metastatic spine tumors were used. The significance and limits of these scoring systems, and the future perspectives were described. Tokuhashi score, Tomita score, Baur score, Linden score, Rades score, and Katagiri score were introduced. They are all scoring systems prepared by combining factors that affect prognosis. The primary site of cancer and visceral metastasis were common factors in all of these scoring systems. Other factors selected to influence the prognosis varied. They were useful to roughly predict the survival period, such as, “more than one year or not” or “more than six months or not". In particular, they were utilized for decision-making about operative indications and avoidance of excessive medical treatment. Because the function depended on the survival period in the patients with metastatic spine tumor, it was also utilized in assessing functional prognosis. However, no scoring system had more than 90% consistency between the predicted and actual survival periods. Future perspectives should adopt more oncological viewpoints with adjustment of the process of treatment for metastatic spine tumor.
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Core tip: Some representative scoring systems for the prediction of metastatic spine tumor outcome were reviewed. Tokuhashi score, Tomita score, and others were introduced. They were useful to roughly predict the survival period, and were utilized for the purpose of decision-making about operative indications and the avoidance of excessive medical treatment. While the function in the patients was associated with the survival period, it was also useful to assess functional prognosis. However, no scoring system had more than 90% consistency between the predicted and actual survival periods. They also need a stronger oncological perspective with adjustment of the process of treatment.
Tokuhashi Y, Uei H, Oshima M, Ajiro Y. Scoring system for prediction of metastatic spine tumor prognosis. World J Orthop 2014; In press
INTRODUCTION
The objectives of treatment for metastatic spinal tumors are to mitigate pain and paralysis and maximize the activities of daily living (ADL) and quality of life (QOL) during the rest of life. The most important point regarding the therapeutic strategy is to predict the survival period accurately before treatment.
In the classification of the stage of cancers, the malignant tumours (TNM) classification is used for primary lesions, and approximate prediction of the survival period after detection and treatment of the primary lesion has been considered possible in most cancers. However, prediction of the survival period after the appearance of symptoms of spinal metastasis has not been satisfactory, unlike that after the detection and treatment of primary cancer. 

Prediction of the survival period before treatment for spinal metastasis is extremely important for the selection of treatment. Naturally, the opinion of physicians of the department treating the primary lesion should be given priority, but their estimation of the survival period is not necessarily accurate, and the treatment should be determined by taking into consideration the estimations of orthopedists and radiologists, who are also directly involved in the treatment. For this purpose, some prognosis evaluation methods have also been developed by spine surgeons and radiologists, and scoring systems by which factors that affect the survival period are scored in an additive manner have been reported to be useful for assessing the prognosis.
Therefore, to evaluate the clinical significance and limitations in the prognostic scoring systems for metastatic spine tumors, we reviewed them and their validation studies that have been reported to date. Furthermore, it was verified which scoring system was the best. The review was conducted as follows; the literature was searched in PubMed using two-word combinations of “metastatic spine tumor” with “prognosis”, “score”, “scoring system”, “predicting”, and “life expectancy” as index terms. As a result, 236 papers were extracted. We checked their contents and describe representative scoring systems that correspond to “scoring systems for the prognosis of patients with metastatic spinal tumors” with comments on their significance and limitations. The representative prognostic scoring systems which we introduced were cited on PubMed more than at least five times. Also, as a result, it was considered the future of the prognostic scoring systems.
REPRESENTATIVE PROGNOSTIC SCORING SYSTEMS
Tokuhashi score[1-3]
This system was reported by Tokuhashi et al[1-3] in 1989 as a “scoring system for the preoperative evaluation of a patient’s prognosis with a metastatic spinal tumor”. These papers have become landmark articles concerning prognostic scoring systems for patients with metastatic spinal tumors. A revised version was published in 2005[4], and the results of a prospective study in which the treatment was selected using this revised version were reported in 2009[5].
This scoring system consists of 6 items considered to affect the outcome (general condition[6], number of bone metastases other than spinal metastases, number of spinal metastases, type of the primary lesion, presence or absence of metastases to major organs, and state of paralysis). The survival periods were predicted from the total score using prognostic criteria (Tables 1 and 2). According to the original version, the estimated survival period was ≤ 3 mo when the total score was 0-5, ≤ 12 mo when the total score was ≤ 8, and ≥ 12 mo when the total score was ≥ 9. In the revised version, the staging of the primary lesion was changed from 3 (0-2) to 6 (0-5) levels, and the survival period was predicted to be ≤ 6 mo when the total score was 0-8, ≥ 6 mo when the total score was 9-11, and ≥ 1 year when the total score was ≥ 12.
In the original version, each item was scored as 0-2, but the hazard ratio was not evaluated for the weighting of the factors. Statistically, the survival period was retrospectively shown to be correlated with the total score in 47 surgical cases[1,2]. With both the original and the revised versions, relatively broad prognostic criteria were prepared, and their clinical application was proposed.

While this scoring system was insufficient on statistical evaluation, the factors selected as affecting the survival period were relatively simple and easy to examine. In addition, it contained no factor concerning therapeutic intervention and was flexible on application. For this reason, it was applied for validation in various countries, and relatively favorable results have been reported[7-9].
Chen et al[10] reported that the revised Tokuhashi score was the most practical and provided the most accurate prognosis in 41 patients with spinal metastasis of hepatocellular carcinoma among 4 scoring systems: the revised score, Tomita score, Bauer score, and revised van der Linden score. Moreover, they suggested that the serum albumin and lactate dehydrogenase (LDH) levels are useful as prognostic factors. 

Tokuhashi et al[5] also prospectively evaluated 183 patients treated according to the revised version, and reported that the prediction was in agreement with the actual survival period in 87.9% of the patients. In the revised version, the survival period was classified into 3 levels with 6 mo and 1 year, which are clinically important points, as benchmarks. According to these broad criteria, the prognoses for the moderate and favorable prognosis groups partially overlapped, but a score of 9-11 was erroneously converted to a survival period of 6 mo to 1 year in some papers[11-14], in which the agreement rate between the prognosis and actual survival period was low. 
In addition, the rate of agreement between the predicted and actual survival periods differs depending on the type of primary lesion, and the usefulness of the criteria has been suggested to vary. Yamashita et al[15] (2011) reported that the predicted and actual survival periods agreed in 67 (79%) of 85 patients followed-up for 1 year or longer. In addition, they reported that the Tokuhashi score was useful regardless of the selected treatment. However, they observed that low scores were closely correlated with poor outcomes but that the outcome was more often poorer than predicted based on the score concerning the kidney, and suggested that the score allocation to the kidney was disproportionately heavy. On the other hand, Hessler et al[16] (2011) evaluated 76 patients who underwent surgery for spinal metastasis of lung cancer, and argued that the agreement rate between the survival period predicted according to the revised Tokuhashi score and the actual survival period was 67.1% and that the criteria did not reflect recent improvements in treatments for spinal metastases of cancer. They reported that some patients even with spinal metastasis of lung cancer survived for 1 year or longer and that the outcome was relatively favorable in those aged 50 years or less, those with metastasis in the lumbar spine, and those with no paralysis. Tokuhashi et al[5] basically agreed with Hessler et al[16], admitting that treatments had improved during the 13 years since the revised scoring system had been prepared and that some patients with spinal metastasis of lung cancer had survived for 2 years or longer.  However, they maintained that the prognosis of patients with spinal metastasis of lung cancer is basically poor and that the precision of the score should be evaluated by including patients who tolerated only conservative treatments as well as those who underwent surgery[17].
Some papers focused on the accuracy of differentiation of good-prognosis, poor-prognosis, and intermediate groups. Quraishi et al[18] (2013) reported that 201 surgical cases could be differentiated into poor-, moderate-, and good-prognosis groups, that the agreement rate with the actual survival period was 64% or higher in each group and 66% in all patients, and that the usefulness of the score was moderate. However, in the 142 surgical cases reported by Pointillart et al[19] (2011), the agreement rate between the predicted and actual survival rates was 60% or lower with either the original or the revised version.
There have also been studies comparing the original and revised versions. Wang et al[20] (2012) considered that the revised version was particularly useful for the prognosis of patients with metastases of prostate and breast cancers and that the original version was excellent for the prognosis of patients with metastases of colon cancer. In addition, their usefulness was insufficient concerning metastases of lung or kidney cancers, and the overall accuracy was higher for the revised than the original version. However, Liang et al[21] (2013) reported that the original version was more useful than the revised version or Tomita score. 
Kostuik[22] (1997) added 3 items: the radiographic appearance of the metastatic lesion, degree of kyphosis of the secondary lesion, and rate of canal compromise secondary to the metastatic lesion, to the original version and reported the usefulness of this partially modified scoring system with a full mark of 18.
Tomita score[23,24]
Tomita et al[23,24] retrospectively evaluated 67 patients including those treated conservatively and developed a new scoring system in 2001 (Table 3). 
Since the score of each item of the original Tokuhashi scoring system lacked weighting, each factor of each item was weighted by Cox hazard analysis in the new scoring system. Paralysis, which was considered not to affect the survival period, was excluded, and the new scoring system was simplified compared with Tokuhashi’s. In addition, the expected survival period and indicated treatment were 2 years or longer and en bloc excision, respectively, when the total score was 2-4, 1-2 years and debulking when it was 4-6, 6-12 mo and palliative decompression when it was 6-8, and 3 mo or less and terminal care when it was 8-10.

This scoring system is patient-centered and is often used along with Tokuhashi’s system for evaluation of the surgical indication, and its usefulness has been evaluated in many reports[25-32].

Baur[33] (2002) reported that this scoring system successfully differentiated poor- and good-prognosis groups but pointed out that it downplayed pain and paralysis, lacked specificity for impending paralysis, and disregarded indications for many conservative treatments and palliative surgery due to an excessive emphasis on aggressive surgical treatments.
Baur scoring system[34]
In 1995, Baur et al[34] developed a simple scoring system by studying 153 cases of limb bone metastases and 88 cases of spinal metastases by combining 3 influential items selected by univariate analysis and Cox regression analysis of prognostic factors: the site of the primary tumor, metastatic load, and pathologic fracture (Table 4). As a result, the 1-year survival rate was predicted to be 0% when the score was 0-1 (all patients die within 6 mo), 25% when it was 2-3, and 50% when it was 4-5.
Disadvantages of this scoring system are that the judgment of pathologic fracture is difficult in the spine and that it was developed based on a multi-center collaborative study restricted to surgical cases with large variations in the surgical indications and procedures among the facilities.

However, Leithner et al[35] (2008) and Wibmer et al[36] (2011) considered that, of the 7 scoring systems including the Tokuhashi, Tomita, and Linden scoring systems, those other than the Bauer scoring system were also useful until 4 years after treatment. However, they reported that the Bauer score and modified Bauer score (Table 5), in which the item concerning the presence or absence of pathologic fracture was excluded, were superior for the prognosis after 4 or more years and differentiation between the good- and moderate-prognosis groups[35,36]. According to the modified Bauer score, the median OS and indications for treatment are 4.8 mo and no surgical indication, respectively, when the score is 0-1, 18.3 mo and palliative surgery from a posterior approach when the score is 2, and 28.4 mo and control by a combination of anterior and posterior approaches when the score is 3-4. 
Van der Linden scoring system[37]
In 2005, van der Linden devised a scoring system consisting of 3 items: Karnofsky’s performance status, type of primary lesion (lung cancer, breast cancer, prostate cancer, others), and the presence or absence of visceral metastasis, by studying 342 cases of spinal metastasis (Table 6), and reported that it was effective in 73% of the patients [37].
Rades score[38]
Rades et al[38] prepared a few scoring systems on the basis of data obtained from patients who underwent radiation therapy for spinal cord compression by metastatic tumors, all by Cox proportional-hazards survival analysis. The first and largest of them was derived from 1852 cases (2008, Table 7)[38], followed by one derived from a prospective study of 439 cases (2010, Table 7)[39] and a scoring system based on the type of cancer. There is also a scoring system for metastases of prostate cancer (2012, Table 8)[40], one for metastases of breast cancer (2013, Table 9)[41], and one for unknown primary lesions by Douglas et al[42] (2012, Table 10).
All are for the evaluation of conditions that are indications of radiation therapy for spinal cord compression by metastatic tumors at an advanced stage and consist of other bone metastases at the time of RT, visceral metastases at the time of RT, the interval from tumor diagnosis to metastatic spinal cord compression (MSCC), ambulatory status before RT, and time of developing motor deficits before RT, but they vary in their combination and allocation of scores depending on the cancer type. Important points regarding this scoring system are that its application is restricted to an advanced stage of spine metastases of cancer with impending paralysis, and that the prediction of the outcome for patients with some cancer types is impossible with a single pattern.  In addition, the therapeutic options are restricted to radiation therapy, and the scoring systems cannot be applied to the selection of diversified treatments for spinal metastases of cancer. 
Katagiri score[43]
This is a scoring system prepared retrospectively by Cox proportional-hazards analysis of 350 cases of skeletal metastases (2005, Table 11)[43]. Its unique characteristics not observed in other scoring systems are that the history of chemotherapy before the crises of metastases is incorporated and bone metastases are captured as metastases of the entire skeleton rather than of the spine alone. For this reason, only 37 patients (10.6%) underwent surgery due to spinal metastases. 
The greatest demerit of this scoring system is that it includes the history of chemotherapy, a therapeutic intervention, and that the evaluation of the degree of intervention and sensitivity for each cancer is unclear. It is likely to be affected by individual variation in attending physicians and has major problems with versatility and objectivity.
SIGNIFICANCE OF, AND PROBLEMS WITH, SCORING SYSTEMS
All scoring systems for the prognosis of patients with metastatic spinal tumors are composed of combinations of factors that affect the survival periods. Among these prognostic factors, the type of primary lesion and visceral metastases are included in all scoring systems, and other factors are arbitrarily selected. Rades[38-42] attached importance to functional factors and reported a scoring system incorporating the ambulatory ability before treatment and speed of progression of paralysis, but many scoring systems, including one by Tomita et al[23,34,37,43], totally disregarded paralysis. This wide variation is considered to have been due to differences in the patients evaluated for the preparation of the scoring systems. The patients studied by Rades et al[38] consisted entirely of those who had progressive spinal cord paralysis and underwent radiation therapy, and included a high percentage of those with a poor prognosis in whom the surgical indication could not be evaluated from the beginning. Therefore, the prognosis of patients with progressive paralysis based on this system is considerably poorer than that by other scoring systems. As suggested by Kawai et al[44] (2013), reevaluation of prognostic factors is considered necessary based on the historical background that asymptomatic metastases detected in an early stage began to be treated as new metastases.
At any rate, it is certain that such additive scoring systems combining factors considered to affect the outcome are useful for rough estimation of the survival period in terms of “6 mo or longer or less than 6 mo” and “1 year or longer or less than 1 year”. At least, they are much more reliable than the prognosis based on a single prognostic factor. 

However, which of the scoring systems is the best remains unclear. There have been few validation studies concerning the prognostic accuracy of scoring systems other than Tokuhashi’s system and Tomita’s system, which succeeded it. At least, all scoring systems have limitations, and there is no system by which the agreement rate between the predicted and actual survival periods is 90% or higher.
Scoring systems are practically used most frequently for the evaluation of surgical indications[25-32,45-53]. Some scoring systems were prepared to avoid selecting excessive treatments for patients with a poor prognosis[54-56]. Rades et al[56] (2013) examined risk factors for dying within two months after radiotherapy. As a result, for those with 24 points or more, 96.0% died within two months after radiotherapy, and the specificity was 99.8% (Table 12)[56].  Scoring systems are often important for preventing the unnecessary widening of surgical indications in particular. As cost-effectiveness has recently begun to be demanded in medical care, evaluation in this regard has also become necessary.
Moreover, because of the nature of the disease, the functional prognosis depends on the survival period. Therefore, scoring systems have also begun to be used for assessing the functional prognosis. Tang et al[57] (2007) used the Tokuhashi score to determine the indications of rehabilitation by admission on the basis of its correlation with the functional independence measure (FIM). In addition, Yamashita et al[58] (2008) and Putz et al[59] (2008) reported that the Tokuhashi score can also be used for the prediction of functional recovery due to its correlation with neurological recovery. Rades et al[60-61] also reported that the ambulatory ability after treatment can be predicted using factors related to the survival period of prognostic scoring systems.
Under these circumstances, scoring systems have begun to be applied clinically as outcome measures[62,63], but no scoring system is satisfactory regarding the validity, reliability, or responsiveness.

On the other hand, there is criticism against limiting treatment alternatives based on simple numerical indices of such scoring systems[64-66]. Gasbarrini et al[64,65] attached importance to the evaluation of individual patients in consideration of the sensitivity, particularly to adjuvant therapies, and proposed a treatment algorithm emphasizing the multidisciplinary selection of treatments including scoring systems. Paton[67] also proposed a therapeutic strategy taking the location level (L), mechanical instability (M), neurology (N), oncology (O), patient fitness, prognosis, and prior therapy (P) into consideration.  
FUTURE SCORING SYSTEMS
Scoring systems for the prognosis of patients with metastatic spinal tumors have been prepared by frontline orthopedists and radiologists from clinical viewpoints. Many of these scoring systems were proposed when sufficient systematic treatments were not performed for metastatic spinal tumors and have been used as simple and excellent tools[68]. However, as metastatic tumors have also begun to be treated aggressively, the scoring systems have become unfit for the actual situation with the diversification of treatments. Therefore, challenges for future scoring systems need some discussion. 
First, oncological viewpoints, which conventional scoring systems lacked, should be incorporated with progress in cancer treatments. They include: (1) consideration of the stage and level of the disease; (2) evaluation according to the nature of the primary cancer; (3) introduction of serum levels of prognostic markers; and (4) multidisciplinary approaches, among others.
Regarding the disease stage, metastatic spinal tumors varying from those in the asymptomatic period, those in the period of progression of spinal paralysis, to those in the terminal period must be handled due to the improvement in the metastasis-detection power, but they cannot be evaluated uniformly with a single scoring system. At least, the disease stage should be specified, and scoring systems should be prepared and used accordingly. In addition, little attention has been paid to the level of involvement, and the lack of an appropriate scoring system for the cervical spine, which is infrequently affected, has been suggested as a problem to be addressed in the future[69].

Concerning evaluation according to the nature of the primary cancer, Hessler et al[10] and Morgen et al[51] (2013) reported that, in some cancer types, the prognosis of patients with spinal metastases was significantly improved during a period of 5 years due to rapid improvements in the treatment, and stressed that the improvements in the prognosis should be reflected in scoring systems.  The necessity of scoring systems for different types of cancer has been discussed for some time[70-72], and the development of those for different cancer types is expected to be promoted by the accumulation of cases and systematization of treatments. In this process, it is possible to incorporate specific markers of particular types of cancer as prognostic factors. Crnalic et al[73] reported a specialized scoring system for prostate cancer metastases including prostate-specific antigen (PSA) (Table 13).
Finally, attention to multidisciplinary approaches is necessary instead of preparing scoring systems on the basis of the results of, or for the selection of, a single treatment. Gregory et al[74] proposed that prognostic scoring systems should be changed by introducing anti-vascular endothelial growth factor (VEGF). The introducti ion of such new treatments may exert favorable effects on other conventional treatments[75]. Therefore, the importance of considering multidisciplinary treatments must be stressed.
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Table 1 Tokuhashi score original (1990)[1-3]
	Predictive factor
	Score (points)

	General condition (KPS)

     Poor (KPS 10%-40%)　　　　　　　　　　　　　　　　　　　　　　　　　

     Moderate (KPS 50%-70%)

     Good (KPS 80%-100%)
	0

1

2

	Number of extraspinal bone metastases foci

      ≥3

       1-2

       0
	0

1

2

	Number of metastases in the vertebral body

       ≥3

       2

       1
	0

1

2

	Metastases to the major internal organs

       Unremovable

       Removable

       No metastases
	0

1

2

	Primary site of the cancer

       Lung, stomach

       Kidney, liver, uterus, others, unidentified

       Thyroid, prostate, breast, rectum
	0

1

2

	Spinal cord palsy

       Complete (Frankel A, B)
       Incomplete (Frankel C, D)
       None (Frankel E)
Total points   
0-5     
6-8
9-12                                                                      
	0

1

2
     Mean survival periods
≤  3 mo
≤  12 mo
≤  12 mo


KPS: Karnofsky’s performance status. 

Table 2 Revised Tokuhashi score (2005)[4]
	Predictive factor
	Score (points)

	General condition (KPS)

     Poor (KPS 10%-40%)　　　　　　　　　　　　　　　　　　　　　　　　　

     Moderate (KPS 50%-70%)

     Good (KPS 80%-100%)
	0

1

2

	Number of extraspinal bone metastases foci

      ≥ 3

       1-2

       0
	0

1

2

	Number of metastases in the vertebral body

       ≥ 3

       2

       1
	0

1

2

	Metastases to the major internal organs

       Unremovable

       Removable

       No metastases
	0

1

2

	Primary site of the cancer

       Lung, osteosarcoma, stomach, bladder, esophagus, pancreas
       Liver, gallbladder, unidentified

       Others
       Kidney, uterus

       Rectum

       Thyroid, prostate, breast, carcinoid tumor
	0

1

2

3

4

5

	Spinal cord palsy

       Complete (Frankel A, B)
       Incomplete (Frankel C, D)
       None (Frankel E)
Total points
0-8
9-11
12-15
	0

1

2
Mean survival periods
<  6 mo
≥ 6 mo
≥ 12 mo


KPS: Karnofsky’s performance status. 

Table 3 Tomita score (2001)[23,24]
	Prognostic factors
	Points

	Primary tumor

  Slow growth (breast, thyroid, etc)

  Moderate growth (Kidney, uterus, etc)

   Rapid growth (Lung, stomach, etc)
	1

2

4

	Visceral metastases

   Treatable

   Untreatable
	2

4

	Bone metastases

    Solitary or isolated

Multiple
Total points
2-4
4-6
6-8
8-10
	1

2
Predicted prognosis
> 2 yr
1-2 yr
6-12 mo
< 3mo


Table 4 Baur score original
	Positive prognostic factors
	Score
(Points)

	No visceral metastases
	1

	Absence of pathologic fracture
	1

	solitary  skeletal metastasis
	1

	No lung cancer
	1

	Primary tumor = breast, kidney, lymphoma, multiple myeloma
Total score (points)
0-1
2-3
4-5
	1
1-yr survival rate (%)
0% (< 6mo survival)
25%
50%


Table 5 Modified Baur score
	Positive prognostic factors
	Points

	No visceral metastases
	1

	No lung cancer
	1

	Primary tumor = breast, kidney, lymphoma, multiple myeloma
	1

	One solitary  skeletal metastasis
Total points
0-1
2
3-4
	1
Median overall survival
4.8 mo
18.2 mo
28.4 mo


Table 6 Linden score

	Prognostic factors
	Points

	Karnofsky performance status

80-100

50-70

20-40
	2

1

0

	Primary tumor

Breast

Prostate

Lung

Other
	3

2

1

0

	Visceral metastases

No

Yes
Total points
0-3 (n = 116)
4-5 (n = 164)
6  (n = 62)
	1

0
Mean overall survival
4.8 mo
13.1 mo
18.3 mo


Table 7 Rades score
	Prognostic factor
	Score (points)

	Type of primary tumor

Breast cancer

Prostate cancer

Myeloma/lymphoma

Lung cancer

Other tumors
	8

7

9

3

4

	Other bone metastases at the time of RT

Yes

No
	5

7

	Visceral metastases at the time of RT

Yes

No
	2

8

	Interval from tumor diagnosis to MSCC

≤ 15 mo

· 15 mo
	4

7

	Ambulatory status before  RT

Ambulatory

Nonambulatory
	7
3

	Time of developing motor deficits before RT

1-7 d

8-14 d

>14 d
Total score
20-30 (n = 237)
31-35 (n = 162)
36-46 (n = 253)
	3

6

8
6-mo survival (%)
16
48
81


RT: Radiotherapy; MSCC: Metastatic spinal cord compression. 

Table 8 Rades score for prostate cancer metastases
	Prognostic factor
	Score (points)

	ECOG1 performance status

1-2

3-4
	9

4

	Ambulatory status prior to RT

Not ambulatory

Ambulatory  before RT
	4

8

	Other bone metastases

No

Yes
	7

5

	Visceral metastases

No

Yes
	8

2

	Interval from cancer diagnosis to RT

≤ 15 mo

≺15 mo
Score group
20-24 (n = 58)
25-34 (n = 189)
35-39 (n = 189)
	5

7
Survival at 6mo (%)
6.5-7.4
44.6-45.4
94.7-95.8


1ECOG : Eastern Cooperative Oncology Group. RT: Radiotherapy.
Table 9 Rades score for breast cancer metastases
	Prognostic factor
	Score (points)

	ECOG1 performance status

1-2

3-4
	9

5

	Ambulatory status prior to RT

Not ambulatory

Ambulatory  before RT
	4

8

	Other bone metastases

No

Yes
	8

7

	Visceral metastases

No

Yes
	9

4

	Interval from tumor diagnosis to radiotherapy of MSCC

≤ 15 mo

> 15 mo
	6

8

	Time of developing motor deficits

1-7 d

> 7 d
Total score
30-35
36-40
41-45
46-50
	4
8
Survival at 6 mo (%)
12-14
41-46
74-77
98-99


1ECOG: Eastern Cooperative Oncology Group. RT: Radiotherapy; MSCC: Metastatic spinal cord compression.

Table 10 Douglas score for unknown primary metastases
	Prognostic factor
	Score (points)

	ECOG1 performance status

1-2

3-4
	6

2

	Ambulatory status prior to RT

Not ambulatory

Ambulatory before RT
	2

4

	Visceral metastases

No

Yes
	5

0

	Time of developing motor deficits

1-7 d

> 7 d
Score group
< 14 (n = 112)
14-16 (n = 26)
> 16 (n = 24)
	1
5
Survival at 6mo (%)
5-7
38-41
91-92


1ECOG: Eastern Cooperative Oncology Group. RT: Radiotherapy. 

Table 11 Katagiri score
	Prognostic factor
	Score

	Primary lesion

Rapid growth( Hepatocellular carcinoma, gastric carcinoma, lung carcinoma)

Slow growth( Breast carcinoma, prostate carcinoma,  multiple myeloma, malignant lymphoma, thyroid carcinoma)

Moderate growth( Other carcinoma and sarcoma)
	3

0

2

	Visceral or cerebral metastases
	2

	Performance status (ECOG)13 or 4
	1

	Previous chemotherapy
	1

	Multiple skeletal metastases
Total score
(n =350)
0-2
3-5
6-8
	1
6 mo and 12 mo survival  rate
97.9%; 89.1%
70.6%; 48.8%
31.3%; 10.9%


1ECOG: Eastern Cooperative Oncology Group.
Table 12 Rades risk score for death within 2 mo after radiotherapy
	Characteristic
	Score( points)

	ECOG1 performance status

       2

       3-4
	0

4

	Tumor type 

       Breast cancer

       Prostate cancer

       Myeloma/lymphoma

        Lung cancer

        Other
	1

2

1

3

3

	Further bone metastases

        No

        Yes
	1

3

	Visceral metastases

        No

        Yes
	1

4

	Interval from cancer diagnosis to MSCC

      ≤ 15 mo

       > 15 mo
	3

1

	Ambulatory status prior to RT

       Not ambulatory

       Ambulatory before RT
	4

1

	Time of developing motor deficits

        1-7 d

         > 7 d
	4

1


1ECOG: Eastern Cooperative Oncology Group; MSCC: Metastatic spinal cord compression; RT: Radiotherapy.
Table 13 Crnalic score for prostate cancer metastases
	Prognostic factor
	Score (points)

	Hormone status

    Hormone native

    Hormone refractory
	2

0

	KPS: (%)

     80-100

     ≤ 70
	2

0

	Visceral metastasis

      Absent

      Present
	1

0

	PSA (ng/mL)

       Hormone native

       Hormone refractory

              < 200

              ≥ 200
Total points
0-1
2-4
5-6
	1

1

0
Median overall survival
3 mo
16 mo
61.7 mo


KPS: Karnofsky performance score; PSA: prostate-specific antigen.
1
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