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Advances in scolioma metastatic tumor scoring and classification systems"
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[ Abstract] Spine is one of the commonest sites of bone metastasis in malignant tumors. The symptoms
of vertebral instability, pain and neurological dysfunction caused by spinal metastasis of malignant tumors se-
riously affect the quality of life and prognosis of patients. At present,there are many scoring systems for me-
tastatic spine tumors. The evaluation factors generally include the general situation,primary tumor,number of
vertebral metastasis,number of extraspinal bone metastasis, metastasis of important organ, paralysis of spinal
cord and pathological fracture. How to use the scoring system to correctly formulate individualized treatment
plan for patients is very important. This article reviews the scoring and classification systems of spinal meta-
static tumors and its guiding significance for treatment.

[Key words] spine;neoplasm metastasis;scoring systems

I PR 5 B 5 AL B B 1 b g Y F 0 2R 48 ) 4 Sk
TEE WS BPE I R GE L TR AR E VA 2 T g
AIIE I e 2R RGN T R A S 45 B 7 2 R 5 .

MLZEAIRIT . K B HE A S RE AR
FARBW I . HEIE R B R 0 A 5 S EHEFEZ:’
HTF 4> 2 48 & 18 1F 19 Tokuhashi ¥4 & 48 #1 Tomita
WarRg ., (0 LRI RE 8 — 20 r 2
L BEE I iR T R R, B E AR IA TR
KIS EFERAEER D T Rades S0 R4,
BRI WA — BN 1.1 14128 Tokuhashi #4542 %

1 ETEEWRHNTN RE

TEIRYT I 58 A TT 0 20 LB I UG M R AR A G
FOF LA AT A AR SR R B SN RHR T E &
Iz H 2 I U T B BT AL AE TR GE B IE Y A
Wi FARBS AL, T AR 7 B A A i, X T IEAR
I PE VIR AT RE B9 b R A AR 5 B AR e A B A AL

» EEWHE.HEARFFESIHE 81772495, EEE N
1# {5 1€& . E-mail : Dongwang64 @ hotmail. com,

I FF (1983 —)

TOKUHASHI %™ F 1989 4E#£ 1 T Toku-
hashi 4 R 48, IF T 2005 4E#E4T TEIE . 34 m 1 B
AR AR RCE, ZE S RS R E R
(KPS) P43 B HE A 7% B i B0 HEIR 3% 35 1 B30 i
T AR NG L R 1 R R A B 5 1 L 6

Bl E AR B, A, 32BN DNA 5495 48 52 5 T e A G Ak



144

AR ZEM R, W 1, BB 6 A E TR,
T R A B A AT T R SR T T BT
0~8 M BENW AEFM/NTHET 6 1~ H,9~11
R E WA >6~<<12 M A 12~15 S
EFMAEFYRTFEETFT 12408, XFESH 9 4
K UL b g d i T F ARG s R /N 5 4
M RBE WU AT F RIGIT, 84 Tlr . 259 1k
i OISR SR L BRYY . KR R G UK R S
BB EE NS E BRI ZMEER R,
MR B R R BRI T RNEBAR KIS E N
. AOUDE %" §F 52 7 H Wi A9 43 % . KU-
MAR 25 1F5E T 87 (1) B W 93 6 AR 55 B9 10 R 3 L &5
BIRBIER Tokuhashi ¥4 R 45 H A PE 4> R G HH
o B A B B AN . TOKUHASHI B A X F
2019 4F L T —Fl BT A0 TN A 77 R vk, 1
FALHG B gRs 2T 36 Sl A LU R A O L 9 [ JRR
iR I Ui 2 25 40 A R 2 B8 5L B 4 0 s Ak T L P R
MR SiMES M MEZ RO TIZE R AT 1A
TR D) KU T AR L 5 L 56 E Y T A &R
S AT HE RS il 3 AR AL B 5

1.2 Tomita 5 2 %

4k TOKUHASHI Z J5, TOMITA F 2001 4F 4%
T HCONRIAE B Tomita PE4 R GE, WK 2. Bk
2~3 M HE U AR Ta% T 2 47, J#E U
bl g s ool A~5 A3 R U AR AE R
1~2 4 AT R F AR ; Bk 6~7 7 3, T
AAE R 6~12 A~ A L BT I B PR IR T s B
H8~10 4y W . WM AW/ T 8% T 3 A,
HIL Tl & e, ¥ Tokuhashi 34 & %5l To-
mita PEA; R G AT X L, BE £E 22 & A AE A TR A9 W A
761 T VA R B 000 A A7 0 0 1, KIML 2559 90 R
Tomita ¥ 4F & 4 0 Ry i, 1 AOUDE 230 K
Tokuhashi iF4> R % ¥ H U . YANG 217 5 5% 10
HAETE R Tokuhashi 343 & 48 fil Tomita PE/ R 48
X T A A A A R R A ORI A 4y
RE AN, BG N, UL B8 o DAl R B
RO T FE SR YT 0K
1.3 Van der Linden 7% 2 %

VAN DER LINDEN %" F 2005 4£42& 1 T Van
der Linden PF4r 240, 3£ 3, B4 0~3 pyEEH
PN 4.8 AN H VB 4~5 B TP A A A7
Wi 13,1 AL 6 arr e P fF ol 18,3
NH . AHZ RGN AW R A B2 B E R 1

FTREF 20205 1 A% 49 6% 14

RS RS VE Mg 8, HL X R AT T ARG T il R FR 1k
B,
1.4 Bauer #4524 AKX B ¥ Bauer 79 2 4

BAUER T 1995 442 i T Bauer ¥F4r 248, i%1F
O RGN RS ST 2 D A AE L A ) 3 B TR YT
FHMAFTER R 2% 5%, H LEITHNER 4 fl WIB-
MER Z£" i 58 A K Bauer ¥4 2 48 REF T 1FA 42
ZIRIT A UL B B I, 35T Bauer P R4
B TR Baver W 24, W3R 4, KRR Bauer
PR RGN B B 0~1 - A P A A7
MR 4.8 N EFRIBIE; BN 2 R EE P A7
AR 18,2 M H VWA T S TR B0k
3~4 IR A 28,4 AN LS T
5 S T ARWEIF . CASSIDY 2"V BF58EIA N, 75 6
KRG, i B i) Bauer 14> R 4%} 4 s B
o B 1 I BE T

x1 BB B Tokuhashi ¥4 &%

i H W5 (43
KPS ##43 (41
2 (10~40) 0
H1(50~70) 1
- (80~100) 2
RSB RO KRB ()
=3 0
1~2 1
0 2
HE AL B BOhE ()
=3 0
2 1
1 2
I R A
ok Yl BR 0
Al LAY R 1
T %
938 i % ke
il T AR BRI L AR 0
I IR K B 1
HoAib 2
5.7 3
‘W 4
FER R 7 570 R LR | B e 5
B
54 (Frankel A.B) 0
R 5E 4 (Frankel C.D) 1
FEHERE (Frankel E) 2

*2 HEHEBEN Tomita 453

it [

T4 (43

Ji i 98 14 0 Ao o e At A
A b P TR < LR TR TSR L S LA




FTHRESF 202051 A% 4955 18 145
gk 2 HHEEBEH Tomita ESH
iH A0
P A A R B RT B UE LTOLL5 2
P A R R T B B VT B B L PR R PR SO TR PR LA R ) R R L I 4
i RSB R W
A U2 5 50
T P 5 S A 0
W it TR A A7 AT I 1A 5 R 9 2
P U B S T 3R 9T % 4
B 1 L (L 4 T i 22 B 048 S o)

B S ST AR Rk 1
LR RS (LS 2 05 RE B P R P LA 1386 B 0 5 45 A 5 B AL PR LA 5 56 75 2
%3  Vander Linden 5 R % RIALIT R IRNA TV R G, W% 6.,

HiH B x5 Rades 1E4> &%
KPS P-4 (49 WA LZAC:
5% I o 5
80~100 2 it 3
20170 1 o .
20~40 0 Tl 51) Ji 7
P FLIR g
. B o
LI 3 TEHOPT I 5 2R FUA e
R 91 it 2 = 5
A % 7
i ! TE RO I 2 2 I E R B
Hofly 0 2 2
A U 4 1 K 8
A2 T8 25 1 5 B 0 1 3605 B8 A 1 4 I D)
JC 1 <15
=15 4
H 0 >15 7
O F 7 52 R
X ToATE 3
I
x4 MR Bauer iE9 &4 TR ;
WH SO HOPT T 5 1 18 30 W R ] ()
T P 26 75 1 1~<8 3
S ! s 6
SR ~14 8
e T 1
B2 I o LRI A B ELRE L % R R 1 1.7 Sioutos i 4 % %

1.5 Rades #4932 %

RADES 4% F 2015 442 11 T Rades 14+ &
G5, MAr20~30 WEHE 6 MPHEHERN
16% . 45 31~35 fUEE 6 N H RN 48%, 4
36~46 MBH 6 MHAAEGFRN 1Y . ZRGEMFTA
TN & A B B 32 O AT 0T 1 8 48 8 B A B
g 2B U BE T O AR R R R ok A e R R
A5 407 I 2 32 0T 10 R A B M R 1 BB A
1.6 Katagiri #5 4 %

KATAGIRI 2% F 2005 4E 48 1} T Katagiri ¥
YRS AT ERE 6 A M 12 AR, I
T 2014 4EJEAT THBIT % R G0 B KA HE 2 6 iR 3

SIOUTOS F 1995 4 LU iy #E 7 7% 14 i 9 18 34 1E
SRR SE X G WF ST R AR RTBUT BEAL T R 0~ 3 44 il
i 2 MR R R A TS 2519 3 418
Fr BT 1 4%, B 0~1 Zr By s, @ U7 s 1)
Bis B4R 2~3 AR E . BT I B YRR YT . (Hix
Wor R IR N D
1.8 JSI £ Fi54

WET % BB 43 #1777 013 % FRIEIT B
FEFE 1 R B O 5 e BRI A AR R R R B
iR o N O ) W 7 N i N S B B Al i
SRR SFEE T JST AEAFHEE . TST A A7 F5 550 PH % 150 U
{BH 92. 0%, 1fi Tokuhashi 1 Tomita & 3 4 9 K
54.1%#156.9%.



146 FREF 202051 A% 49 45% 14
*x6 &iTH Katagiri ¥ 9 & %
il W)
JE R P 38 i L
A SR Y TR - A 3 3R A0S T B R 98 R L R LR R L R ODR IR R £ K B R R 0
I 5 A 1 9 A U R A0S M 2 R 9 R L R R L B S e N L PR R R A 2
TC ARG AL (1 Il 3 . 45 BT R LB R S TR Sk S R A U PR AR G AE L R € SR A L R R R LR U 3
A B J5 S ek R 1 1 o
A 78
S5 745 1 P9 O A 78 1
I JEE B s i S 4% 2
SR A R A
¥ (CRP=4 mg/L,LDH=250 1U/L.,ALB<(37 g/L) 1
Il F i/ /N T 100107 /L 4% K F 80 % T 2. 57 mmol/L. ML Z @ R Tl % T 1.4 5 2
KPS #-45 30~40 43 1
WE A A7 s 1
ZRBHR 1

1.9  Oswestry # 4 W & 35 4 Coswestry spinal risk
index, OSRD

BALAIN £ 7 Tokuhashi, Tomita Fl 2k B 1
Bauer 143 i 2 Ak 1, $2 1 T OSRI. OSRI & J5 & #
Jih 968 95 B 2 (PTP) A1 — 15 B0 (GC) 2 A~ 2L 3 1Y 1) B
M4 OSRI=PTP+ (2—GC), XA B 7 43 A LA
YHE Ay b 000 A AR % B BB B B T AR AF . CASSIDY
AUUEFSE I H S Bauer W4 R G0 F BUE BA
o E 1 0 B8 T, HOH A S AR
1.10 Bartels 4 2 %

BARTELS 2" F 2007 4EXF 219 134 #: %5 B 1
i 96 £ 35 A [l JE A3 B, 3 1 T Bartels TR R4GE, %
WOy RGAHE 5 A )RR MR Rk R G
J7 I [R] 8] B A e BiME R B (KPS P43, i 0F o R G0
I AR R D
1.11 Ghori # o 2 %

GHORI 27 F 2015 45 38 3 [9] 85 4 43 1 318 4]
BZFARGITE LB EMNEEE 2 T Ghori
WY R 5, I 5 R 1) Bauer P4 R S b A7 L 58, 45
BB R Ghori PE4F R GEXF 1 AF A A7 2 H000 M A T ol
K% Bauer "5 R4 .

2 ETEHBEUMMAENENTS FXRE

2.1 HAEPM BRI ZIFEH & 4 (the spine instability
neoplastic system,SINS)

TS AT 9 O 55 /N AR i 51 B AR R 1Y
HH 5 R 38 X A e PR R AT 40 260 IRIE T SINS, WL
7. RIS R G0 W R E B R PR R A AL L R AR
I IGO0 BV TR BE R AR D0 e HE AR B B B AR R R
MG MU A2 FAHBL 6 DRIFRA M, S5 0~6.7~12,
13~18 7343 Bl ke B TEA R E AR E . X T A
FaE M ANFRE B (T~18 49, @ UG o F A
T AR EN . CA MR R EIE T X

VEA ZR G0 10 O RV S BE R L AR RS
DUPFAL 5 AL 5 B P A Jmy ¥ A R 1 AL RE T T 4% = o
WRTIRIT TR R IR E N 2 S0 AN &
HWE B AT VE AL AR BB E A A RO A

=y [21]
BT

x7 SINS

i H W43 (43
g

LR BE BB .C,~T, . T, ~L, . L;~S)) 3

WA B (C,~Cy Ly ~L ) 2

A REE BT, ~T,) 1

& 5 T BE (S, ~S5) 0
KA

A 3

AR 1 Bl R 1

J 0
HZR

wE 2

RA M 1

B P 0
HH LRI

JE AL /2 B Asr 4

JE K W TE O™ /2

E# 0
A 155 4

>50% 3

<50% 2

Mefh 32 RKT 50 % MH T B 1

J 0
J& AN 4 by 32 2

XA 3

LA fu) 1

o 0

2.2 Harrington 5% 2 %

HARRINGTON F 1986 4F R #f & H: Fa & 7 0
TR B Fpp 28 0y R R 00 %0 6 A 5 7% 1 g a2k A7 o 2%
2 T Harrington 7R RE .50 05 %, 1 ~1T94H
B AR BAT S ETF RGBT, NV~ V &
Wetd AT F RGBT, 90y 835 v 17 AL 8 A BHIA



FTHRESF 202051 A% 4955 18

7. ARG TR N RHE T BRI R 5 b
BHA T AT S AN U A g b B AR, ooy 26 ad 1
A7 R, B 2 Il R A S S AR AR

3 ETRMMEIEHNSE

BE T Jey T Aot 7 45 A8 1 3 2 T DV R M S O Ry S
i AR A AL AR R TS S A G, 8 HE I PR Rz H A2
FI PR
3.1 Ennecking 5#

ENNEKING F 1980 4F#& i T Enneking 43 #.
YRGB Rm = ARG EMES, S5 FHR
P A 50 445 K AR KT b R R AT 43 300 P L O S
PRI = 2870 B 22 4 A Bl i B, 32 B X I 1
JiRg S X AT 2 B M R IR T B AR R,

3.2 Weinstein-Boriani-Biagini( WBB) 4~ 44

WBB 70 1T 1977 4251 %A IR A 1 i eg 4 57
HErdv] 1T A A 7% R v Mg . WBB 43 IR 45 f# 1)
SRR K HEAR S AHE S5 2150 A~E JZ 5 HE /YA K
T AR B 5 18 R 40 o 12 DS X, 8 F ARIGIT 1R
b AR L 15 B AT AR 58 A U R B U BR
[l 28 /DB HE MR 1A B DX, AR i R 4R 20 3 B DT AN
[AFRTE.

4 I “®

T A 5 7% 1 Wb R R BT PE 4 B LA R R g AR
2 AEXT R AT T ARG T 07 BT I N kR A S
P R or 28 R G0 . 56 % IR R H W BUG LA AEJR 38
R a8 PE L Jm F AR G O L TR S A AT TR TT L ORI
IEEMFARAT R EKBEEFWAEFN . EEREN
AETE B RL . TERITTIRIT 7 S i I DR B8 A 0 3% 7% & AR
HH P E AR AR SR

CHOT %55 X 1 469 {5 5 1 % B o 80 18 3 19
Ay bE I E bR 2 0 BF R 45 R R, Tomita, Toku-
hashi,Bauer,Van der Linden,Rades Fl Bollen 6 # fiii
JE VRO RGN B R AF 00 100 A B . Rl B A R
TESIT W R R, e B3 Y A A IS B B R B s
REAE P R IRERC R . S8 TR TRl 28 1k,
BT MR 28 Y Y DY 4 AR S8 A RE S A 3R S5 IR AROKS
WEIRIT o BT XTSRS AR O S bR
TG PE o3 2R G A s . il R A A e A T R A
B UL R R I 2 — . ARk Bl A iR 12 T SR
T e e s AR 48 4H R 73 B 48 5 1 9 Ak T . BAR 4
ST B EIR YT TR, BRI R TT L WIEH AT
It 958 K VYA T 00 AL O T B R R T R X
AN 3 KRB BB TS 45 A AR TR R i B KR
SR CEGFR) - ¥ 0 Y T8 410 74 77) CTRDD | [ 22 P8 9 12
T R CALKO-TKI 1F 32 W 8 il 98 5 16 Ry 12 P, %o

147

PEWRIT EIE 8 T AR @M i 7 32, BT LU B SR
[l 5> 437  PD-L1 RS MY i i B & A AR B
PEMIRE G VR IT M SR N %A AR EE £ . YANG
L Xt 376 (51 AR /0N 41 i i R A B RS R b AT
WS S T 1 B PE A &R G0, AL 35 M L N I 5%
% MEARTE R 50 Frankel 3743 . D-— B K fl EGFR Ak
56NN ZE.® Tomita, Tokuhashi W REG HA
B 4 O o

HAEr &Aoo 254 B EW PD-L1, I &£ H
2 AR 1 o7 5 G BE IR U7 A S HE AR A A TEAS TS 1 R
LR REIR YT UG R MY SRS LR L SRR
Wi I 7 3R 7 O SR RE R AN R R S . S I A A Lk
Jiti 9 A0 A B 1 BB B 1 TS R R IR AT A AT L T OB
Il AR EEN T ARG UE RS
1HIT .

2% 3k

[1] TOKUHASHI Y, MATSUZAKI H,ODA H,
et al. A revised scoring system for preoperative
evaluation of metastatic spine tumor prognosis
[J7. Spine (Phila Pa 1976),2005,30(19) :2186-
2191.

[2] AOUDE A,FORTIN M, ALDEBEYAN S, et
al. The revised Tokuhashi score;analysis of pa-
rameters and assessment of its accuracy in de-
termining survival in patients afflicted with
spinal metastasis[ ] ]. Eur Spine J,2018,27(4);
835-840.

[3] KUMAR N, TAN J J,ZAW A S,et al. Evalua-
tion of scoring systems and prognostic factors
in patients with spinal metastases from naso-
pharyngeal carcinoma [ ]J]. Spine J, 2014, 14
(12):2946-2953.

[4] CHOID,PAVLOU M,OMAR R,et al. A novel
risk calculator to predict outcome after surgery
for symptomatic spinal metastases; use of a
large prospective patient database to person-
alise surgical management[]]. Eur J Cancer,
2019,107:28-36.

[5] KIM J,LEE S H,PARK S J,et al. Analysis of
the predictive role and new proposal for surgical
strategies based on the modified Tomita and
Tokuhashi scoring systems for spinal metasta-
sis[J]. World J Surg Oncol,2014,12:245.

[6] AOUDE A,AMIOT L P. A comparison of the
modified Tokuhashi and Tomita scores in de-
termining prognosis for patients afflicted with
spinal metastasis[ J]. Can J Surg,2014,57(3):



148

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

188-193.

YANG X G,WANG F,FENG J T,et al. Recur-
sive partitioning analysis (RPA) of prognostic
factors for overall survival in patients with spi-
nal metastasis: a new system for stratified
treatment [ ] ]. World Neurosurg, 2019, 127
el24-e131.

VAN DER LINDEN Y M,DIJKSTRA S P, VONK
E J, et al. Prediction of survival in patients with
metastases in the spinal column:results based on a
randomized trial of radiotherapy[]]. Cancer, 2005,
103(2) :320-328.

LEITHNER A,RADL R,GRUBER G,et al. Predic-
tive value of seven preoperative prognostic scoring
systems for spinal metastases[ ] ]. Eur Spine J,2008,
17(11) :1488-1495.

WIBMER C,LEITHNER A,HOFMANN G,et
al. Survival analysis of 254 patients after mani-
festation of spinal metastases: evaluation of
seven preoperative scoring systems[]]. Spine
(Phila Pa 1976),2011,36(23):1977-1986.
CASSIDY J T.BAKER J F,LENEHAN B. The
role of prognostic scoring systems in assessing
surgical candidacy for patients with vertebral
metastasis:a narrative review[ ] |. Global Spine
J,2018,8(6):638-651.

RADES D, HUTTENLOCHER S,BAJROVIC
A, et al. A new instrument for estimating the
survival of patients with metastatic epidural
spinal cord compression from esophageal cancer
[J7. Radiol Oncol,2015,49(1) :86-90.
KATAGIRI H,OKADA R, TAKAGI T,et al.
New prognostic factors and scoring system for
patients with skeletal metastasis [ J ]. Cancer
Med,2014,3(5):1359-1367.

WEI D,NISTAL D A,SOBOTKA S,et al. New
predictive index for survival in symptomatic
spinal metastases[ ] ]. World Neurosurg, 2019,
123:e133-el140.

BALAIN B,JAISWAL A, TRIVEDI ] M,et al.
The oswestry risk index: an aid in the treat-
ment of metastatic disease of the spine[ ] ].
Bone Joint J,2013,95(2) :210-216.

BARTELS R H,FEUTH T.,VAN DER MAAZEN
R,et al. Development of a model with which to pre-
dict the life expectancy of patients with spinal epi-
dural metastasis [ J]. Cancer, 2007, 110 (9) . 2042-

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

FTREF 20205 1 A% 49 6% 14

2049.

GHORI A K,LEONARD D A,SCHOENFELD A
J,et al. Modeling 1-year survival after surgery on
the metastatic spine[ ] ]. Spine J, 2015, 15 (11):
2345-2350.

FISHER C G,DIPAOLA C P,RYKEN T C,et
al. A novel classification system for spinal in-
stability in neoplastic disease:an evidence-based
approach and expert consensus from the spine
oncology study group [J]. Spine (Phila Pa
1976),2010,35(22) :1221-1229.

FISHER C G, VERSTEEG A L,SCHOUTEN
R, et al. Reliability of the spinal instability neo-
plastic scale among radiologists:an assessment
of instability secondary to spinal metastases
[J]. AJR Am J Roentgenol, 2014,203(4) :869-
874.

FISHER C G,SCHOUTEN R, VERSTEEG A
L,et al. Reliability of the spinal instability neo-
plastic score (SINS) among radiation oncolo-
gists:an assessment of instability secondary to
spinal metastases ] |. Radiat Oncol,2014,9:69,
AFSAR A,QADEER M,SHARIF S. Surgically
treated spinal metastases: do prognostic scores
have a role? [J]. Surg Neurol Int,2017,8:158.
LAWTON A J,LEE K A,CHEVILLE A L,et
al. Assessment and management of patients
with metastatic spinal cord compression:a mul-
tidisciplinary review[]]. ] Clin Oncol,2019,37:
61-71.

CHOI D, RICCIARDI F, ARTS M, et al. Pre-
diction accuracy of common prognostic scoring
systems for metastatic spine disease:results of
a prospective international multicentre study of
1 469 patients[ ] ]. Spine (Phila Pa 1976),2018,
43(23):1678-1684.

WANG S X,WANG H L,LIN K Y,et al. Sur-
gical outcomes and prognostic factors for meta-
static spine hepatocellular carcinomal J]. World
Neurosurg,2019,122:e1052-e1058.

YANG M, XU W, LIU T, et al. Development
and validation of a novel survival prediction
model in patients with spinal metastasis from
non-small cell lung cancer[]]. Spine (Phila Pa
1976),2019,44(4) :246-257.

(W B 11:2019-04-29 &[] H 191 :2019-07-12)



