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Abstract; [Objectives] To retrospectively evaluate the efficacy of a new treatment strategy-"flow-chart" for spinal metastases
and to explore the defects of the algorithm. [Methods] This study investigated the 77 patients, who were dead and clear on survival
time, treated from February 1996 to January 2009 in our department. Tomita scoring system and Tokuhashi scoring system (edition
2005) as well as flow-chart strategy were respectively applied to these cases to produce different management algorithms. The two
subgroups of cases according to each algorithm were divided by comparison between the expected algorithm and the real
management approach. Each group according to the different management approaches judged by flow-chart strategy were also
divided into two subgroups of cases by comparison between the deduced algorithm and the real management approach. The

comparisons between the two subgroups were performed by t-test. [Results] The survival time of the cases in the same-treatment
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subgroup (11.18 months) was longer than the cases in the different-treatment subgroup (9.70 months) in the algorithm according
to Tomita scoring system, but no significant difference was shown in comparison (P > 0.05); the survival time of the cases in the
same-treatment subgroup (10.18 months) was nearly equal to the cases in the different-treatment subgroup (10.31 months) in the
algorithm according to Tokuhashi scoring system (P > 0.05); while the survival time of the cases in the same-treatment subgroup
(10.62 months) was significantly longer than the cases the different-treatment subgroup (7.70 months) in the algorithm according
to the flow-chart strategy (P < 0.01). Among the approaches in the algorithm according to the flow-chart strategy, the comparisons
between the two subgroups all showed no significant difference, except for the excisional surgery (P < 0.05). [Conclusion] The
flow-chart strategy is better than the scoring system in the improvement of survival time. But this new strategy is defective in some
aspects, such as some items for judgment are not exact or detailed enough. So it should be further revised.
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Table 1 Profile of primary lesions

Primary lesions cases of patients

Lung 22

Liver

Breast

Thyroid

Prostate
Nasopharynx
Primitive neuroectodermal tumor
Colorectum
Kidney
Pheochromocytoma
Nasal sinus
Leiomyoma
Esophagus

Stomach
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Unknown
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Table 2 Approaches of real management

Management approaches No. of patients
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Table 3 Revised Tokuhashi scoring system (Adapted from Reference 10)

Characteristic Score
General condition Poor (PS 10% — 40%) 0
(performance status) Moderate (PS 50% - 70%) 1

Good (PS 80% — 100%) 2

No. of extraspinal bone =3 0
metastases foci 1-2 1
0 2

No. of metastases in the =3 0
vertebral body 2 1
1 2

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

Primary site of the cancer Lung, osteosarcoma, stomach, bladder, esophagus, pancreas 0
Liver, gallbladder, 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

Criteria of predicted prognosis: Total Score (TS) 0 — 8 = 6 months; TS 9 — 11 < 6 months; TS 12 — 15 < 1 year
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Table 4 Tomita scoring system (Adapted from Reference 5)

Prognostic factors Prognostic Score
Primary tumor Slow growth (breast, thyroid, etc.) 1
Moderate growth (kidney, uterus, etc.) 2
Rapid growth (lung, stomach, etc.) 4
Visceral mets no 0
treatable 2
untreatable 4
Bone mets solitary or isolated 1
multiple 2

Treatment goals and surgical strategies: (D Prognostic score 2 ~ 3: Long—term local control (> 2years), Wide or Marginal excision;

() Prognostic score 4 ~ 5: Middle-term control (1 — 2years), Marginal or Intralesional excision; 3)Prognostic score 6 ~ 7: Short-term control ( lyear),

Palliative surgery; @Prognostic score 8 ~ 10: Terminal (<lyear), Supportive care.
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Table 5 Grouping by the accordance between the real treatment and the prognostic treatments

Grouping by the accordance

Treatment strategy

No. of patients in group with accordance No. of patients in group without accordance
Tomita scoring system 27 50
Tokuhashi scoring system 55 22
Flow-chart 28 49
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Table 6 Grouping by the accordance between the real treatment and the prognostic treatment following the flow-chart

Grouping by the accordance

Prognostic treatment

No. of patients in group with accordance No. of patients in group without accordance
Conservative treatment 6 27
Palliative surgery 11 12
Excisional surgery 11 10

x7 ERETARBAERTAXN—BMSEREEFHEFRMARLRER
Table 7 Comparison of postoperative survival time between the group with accordance and the group without

accordance between the real treatment and the prognostic treatments

Mean survival time/months Comparison outcome
Treatment strategy ; ;
Group with accordance Group without accordance T value P value
Tomita scoring system 11.18 9.70 0.49 0.63
Tokuhashi scoring system 10.18 10.31 0.58 0.95
Flow-chart 14.62 7.70 2.96 0.004
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Table 8 Comparison of postoperative survival time between the group with accordance and the group without

accordance between the real treatment and the prognostic treatment following the flow-chart

Mean survival time/months

Comparison outcome

Treatment strategy

Group with accordance Group without accordance T value P value
Conservative treatment 9.54 8.04 0.44 0.67
Palliative surgery 10.19 8.60 0.72 0.48
Excisional surgery 21.82 5.71 2.56 0.028

5 (P<0.05),
3 i #®

B BRI R e 2R SRR
IT RS A BT E A& & . Tokuhashi &5 B 42 A
MRG0 RS0, TR 45 Rde 2k
J7 SRR, R YT AR ) i g AR i
(R A=A 30T T A4 A 30 %) L300 DU 5 O 0 I 4 2R i
RGF5r =9 B, BIFARIRIT ; 4 <5 40, J#Il
I BMIETY . 2005 4 Tokuhashi 2507 4087 T I
AP RGN ERT EHE TR B ET 7 R5,
2001 4, Tomita %5 S17E X B A 5 1 2 7 90 o 191 114
AR DGR oA R Sl b, $ T BT
I3 B G HUAH I IR TT SR o B A 0T o S R
JE P AR AA I 0 R AR AR I R AR AR AR
FEMIRZRI B IR I 2 PRk 8 4 U]
i gkt N UIER Ak BT AT AEAE TR
YRHRIT . RGO T X R IR
577 2] LUk <3 YR YT (overtreatment ) 1127

SR, A BIPEAr RGEIRIT I R E o8
SRETFHIHEANZ L XRRYT R L I RN
HIRF s s g, Fan, —MEEFAERIE
(an™EO IR REAN 2 IR i TR BT &R
SAFRNMTOTAAEIARAS B LU B 3 G 4
BHAST , T 1% 28 B8 S0 T AR B KU AR K, R
RATRESE T F AR R, AL, 0 RGAETR T
AL RESZ A B I, AN G B o I i
Sy 0L, PRk e T R 3 T ) S i e
UinekEts, HA1S 2 LEHEE , I REA 4 1l G
R, B LGN SR 2 8 3 R R A A A
AT AT TR, Hg S A E AL T R

A A BT T A A P REHE— 204 45T
I3 RGAEN B YT AR 29097 RIS AF7Eny) — 3k
[FIANG BRZ AR SR . X 8 TS A R = AR R YT 1
RIFURZHT, 028 IR ST BY-A BE R S ) 1
B AR B AR TR TS 1 BB 2R A

BT MR T PPN S I AR IS —— T Y
TRYT MG N ST RE A B8 B A AE ), 2B
VLA A AL R R Rt X Tomita P43 &
4t 1 Tokuhashi ¥¥-73 5 G2 W HERA MR AT 1 [0l BT 14
R, S5 R W Fe PR PEor RGN E IRIT )7
2 A RRAR A b S A2 B E 1 LR AR R, 522
XF, ARG 50 AT e B T VR T TR SR i —— Ak
BRHAERNAIT T2, BESRUF HGE AR FR
A= AFE ]

X — 5] BE AR A U IBURE R 25 45 A
FA K B —EBE RN R RS T
SRR R RCREAR & . X5 B A L 1Y
WFFE LS RAH—35 ) SR BVP o RGEE N
B A IRIA T 7 SOR B HE A7 AE— 2 SRy FR A
OBFANEIIBIT X G — R LA
W AEE A D T Y I R SRR AR AT T REXA YT
R AR, AR YRS TS AL FE AR AR D A T
IR Er . QBB AR R FIE,
AN Z2 R A [m] 8 38 2 A PP i s =2 [ 118 O
W P A A 2 1) 3 5 R T IR B R Y 1 R0
PEFIA] AR T PEST R GoRt i B R R A — &
H ATy, B PR2lism A bk o < 1 BE TR YT 14 [R] g
AT RE 1 B2 HE YR YT A/ (Undertreatment ) ™,

AW FE IR s MR It o 8 ) o BB A
SZAHRPET AR B UER R, TR Z R R
ST B Z RSB T U B M TR Y M
B, XATRE SHEA RSN R A K, WA —E B




| JemK

55 6 I AR, . — R AE RS RGBT A 04 [ A 827

E R ZIR TR R A E— AR, ST
,TREA LR JU A QO3 SR WK AL H) BRI 7
T AR KU B 43— [ JFR % P 23 (ASA , american
society of anesthesiologists ) PE4 " WE N TR IAY7F Y
A E AR E KT TR KU B (ASA = 3
F4) B BE FIE A B RS XA UR A
RRBEAR T FARBYREE, (A8 153 835 4 B 1
{0 AL T 8 A2 A IR o e ()5 T (e A e e
JRL Il REAN 4 ), Horh — 3R 23 R AR AR 5 22
ORI E B un N e ) I e = g [ RV S N T
R AR L R AG AN B T ARV
A RE S E— A . QISR Xl BRI U Y
B RBURSHIRS T 8l BT, Hoh—ir A
ST T BRI T AR A B BB AT ek W B
FAR BT e T4 ORI IR T &% 18 F)
AMRBYZRERE, (EAT AT RE Z2m HAR 37 1 A 1A 22
S (FERG A PR 5E ), B IR 45 A i
SHEVEN AR AL — 28 0 B E I R
EARMIUERE R — 22 BT A , TN 1SR
BRI RN th AN e 3%

AW FENE g 0 — BT BTG Y7 R Y PO, 78
WFFERT A5 RT7 ThT R S i 2, i EL Ry [l B BF 5
S IR T EHTEYE B 2 O ERS BT R
Mg I — 2L

SE .

[1] Young RF, Post EM, King GA. Treatment of spinal
epidural metastases: randomized prospective compar-
ison of laminectomy and radiotherapy [J]. J Neurosurg,
1980, 53(6): 741-774.

[2] Bednar DA, Brox WT, Viviani GR. Surgical palliation
of spinal oncologic disease: a review and analysis of
current approaches [J]. Can J Surg, 1991, 34(2).
129-131.

[3] Sundaresan N, Rothman A, Manhart K, et al. Surgery

for solitary metastases of the spine. Rationale and

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

results of the treatment [J]. Spine, 2002, 27(16):
1802-1806.
Harrington KD. Metastatic disease of the spine [J]. J
Bone Joint Surg (Am), 1986, 68(7): 1110-1115.
Tomita K, Kawahara N, Kobayashi T, et al. Surgical
strategy for spinal metastases [J]. Spine, 2001, 26
(3): 298-306.
Tomita K, Kawahara N, Baba H, et al. Total en bloc
spondylectomy; A new surgical technique for primary
malignant vertebral tumors [J]. Spine, 1997, 22(3).
324-333.
Sakaura H, Hosono N, Mukai Y, et al. Outcome of
total en bloc spondylectomy for solitary metastasis of
the thoracolumbar spine [J]. J Spinal Disord Tech,
2004, 17 (4): 297-300.
Liljenqvist U, Lemer T, Halm H, et al. En bloc
spondylectomy in malignant tumors of the spine [J].
Eur Spine J, 2008, 17(4): 600-609.
Tokuhashi Y, Matsuzaki H, Toriyama S, et al. Scoring
system for the preoperative evaluation of metastatic
spine tumor prognosis [J]. Spine, 1990, 15(11):
1110-1113.
Tokuhashi Y, Matsuzaki H, Oda H, et al. A revised
scoring system for preoperative evaluation of metastatic
spine tumor prognosis [J]. Spine, 2005, 30 (19):
2186-2191.
Gasbarrini A, Cappuccio M, Mirabile L, et al. Spinal
melastases: treatment evaluation algorithm [J]. Eur Rev
Med Pharmaco Sci, 2004, 8(6): 265-274.
AEAe, Grejs A, 2R 45, TUHA Al X AT
Jod TR 5 TS B0 04 W PR R SC [T ]38 , 2006,
25(11): 1406-1410.
PINFIR EA 2R . A AL 5 RS AR T Al R 48
M LEEL ()], shARAMEHRAE , 2003,41(8) : 570-574.
Eichhorn JH. Prevention of intraoperative anesthesia
accidents and related severe injury through safety
monitoring [J]. Anesthesiology, 1989, 70(4). 572-577.
(W8 B )





